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INSTRUCTIONS TO ABSTRACTORS, 

GIVING THE 

NOMENCLATURE AND SYSTEM OE NOTATION 

ADOPTED IN THE ABSTRACTS. 


1. Before beginning to write an abstract, it is desirable to read 
through the whole of the original paper, in order to form a judgment 
as to its importance, and as to the scale on which the abstract should 
accordingly be made. 

2. The abstract should mainly consist of the expression, in the 
abstractor’s own words, of the substance of the paper. 

3. The abstract should be made as concise as possible, consistently 
with a clear and accurate statement of the author’s results or theories, 
due regard being paid to their import. 

4 If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should as a rule he made of this fact. Important 
references to the researches of others quoted by an author should be 
reproduced in the abstract. Always employ figures instead of 
Homan numerals for references, thus;— Annalen, 221, 92, instead bf 
ccxxi, 92, ' / 

5. If an abstractor is acquainted with papers previously published 
by other authors containing statements either practically identical 
with, or opposed to, those in the paper abstracted, and to which no 
reference is made, he should notice their agreement or contradiction 
in a foot-note, 

6 ; As a rule, details of methods of preparation or analysis, or 
generally speaking of work, may be omitted, unless such details are / 
essential to the understanding of the results, or have some znde- / 
pendent value, ■ , ,V* 



Nomenclature. 

7, Employ names- such as sodium ' chloride, potussiim i 
ethyl acetate, and use the terminals ms and ia only in distup^, 
compounds of different orders derived from the' same; e%heaatary - 
radicle$ such, for instance, as mercuror ~ ^ ^ 3 - 

phurous and sulphuric 


VOX, J/TI., 
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8 . Term compounds of metallic and alcoholic radicles with the group 
OH, hydroxides and not hydrates; for example, potassium hydroxide, 
phenyl hydroxide, the name hydrate being reserved for compounds 
supposed to contain water of combination or crystallization. Com¬ 
pounds such as CH 3 0!Na, C 2 H 5 0$a, C 7 Hi 5 0bTa, &c., should be termed 
sodium methoxide, efchoxide, heptyloxide, &c. 

9. Apply the term add only to compounds of hydrogen with 
negative radicles, such as HN0 3 , H 2 SO 4 , H 3 PO 4 , and denote the oxides 
winch form acids by names such as sulphuric anhydride, carbonic 
anhydride. Term salts containing an amount of metal equivalent 
to the displaceable hydrogen of the acid, normal and not neutral 
salts, and assign names such as hydrogen sodium sulphate, hydrogen 
disodium phosphate, &c., to the acid salts. Basic salts are as a rule 
best designated merely by their formulae. 

10. Use names such as methane , ethane , <fcc., for the normal 

paraffins or hydrocarbons of the series of the form 

CH 3 -[CHo] 5 *CH 3 , &c. The isomeric hydrocarbons are usually most con¬ 
veniently represented by names indicating their relation to methane; 
for example, CK 3 *CH 2 -CH 2 *CH 3 = propylmethane; CH 3 *CH(CH 3 ) 2 = 
isopropylmethane or trimethylmethane; or, although less frequently, 
by names such as diisopropyl. 

11. Term the hydrocarbons C 2 H 4 and C 3 H 2 ethylene and acetylene 
respectively (not ethene and ethine). Distinguish the homologues of 
ethylene, whenever possible, by names indicating their relation to it, 
such as methylethylene, dimethylethylene, &e., denoting the di-deriva¬ 
tives of the form C»H 2 » + f CHICH*C»H 2a + 2 as and those of the 
form CH 2 IG(G*H 2 »-h )2 as /3-compounds, thns: OH 3 -CH;CH*CH 3 = 
cc-dimethylethylene; CH 3 ’C(CH 3 ) 2 = /3-dimethylethylene. Similarly, 
use names such as methylacetylene and dimetbylacetylene for 
the homologues of acetylene of the form OH:C*C 7 i H 2M+1 and 
CwH 2 » +1 *C:C*G«H 2 » + i : Adopt the same allene for the hydrocarbon 
CH 2 iCiCH 2 , and indicate the relation which its homologues bear to 
it in the same manner as pointed out for acetylene. 

12. Distinguish all alcohols, that is, hydroxyl-derivatives of hydro¬ 
carbons, by names ending in ol ; such as quinol, catechol, resorcinol, 
saligenol, glycerol, erythrol, mannitol, instead of hydroquinone, pyro- 
cateehin, resorcin, saligenin, glycerin, erythrite, mannifce. Compounds 
which are not alcohols, but which are at present distinguished by 
names ending in ol> may be represented by names ending in ole> if a 
systematic name cannot be given. For example, write indole instead 
of indol: furfuraldehyde instead of furfarol; fucusaldehyde instead 
of fucusol. Ethers derived from phenols, such as CsHg-OCHs, <&c., 
hitherto called anisol, anethol, &c., may be distinguished by names 
ending in oil , as anisoil and anethoil. 

Alcohols should be spoken of as mono-, di-, tri-, or n-hydric, 
according to the number of OH groups. 

IB. Compounds analogous to the acids of the lactic series containing 
the group OH should be termed %dracy-derlvatives,and not oxy-deriva- 
tives; for example, hydroxyacetic and not oxyacetie acid. Compounds 
containing the analogous groups OgHA'OeHjiQ, CH 3 ; COO, &e., should 
in like manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
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ethoxypropionic acid instead of ethyl-lactic acid; 8 :4 diethoxybenzoic 
acid instead of diethylprotocatechuic acid; and acetoxypropionic 
acid instead of acetyl-lactic acid. Terms such as diethylprotocatechuic 
acid should be understood to mean a compound formed by the dis¬ 
placement of hydrogen-atoms in the hydrocarbon radicle of proto- 
catechuie acid by ethyl, viz., C fi H(C 3 H 5 ) 2 (OH) 2 -COOH, and not 
CeHgfOCsHsVCOOH, just as dibromoprotocatechuic acid is understood 
to be the name of a compound of the formula CdHBr 2 (OH) 3 *COOH. 

14. The term ether should be restricted to the oxides of hydro¬ 
carbon radicles, and the so-called compound ethers should he repre¬ 
sented by names similar to those given to the analogously constituted 
metallic salts (comp. 12 ). 

15. Compounds of the radicle S0 3 H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; as benzene- 
sulphonic acid, sulphobenzoic acid, and not sulfi-eompounds. Com¬ 
pounds of the radicle S0 3 *NH 2 should be termed sulphonamides. 

16. Basic substances should invariably be indicated by names 
ending in ine, as aniline, instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
hitter principles, and proteids, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide, 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

Notation. 

17. Equations should be omitted unless essential to the, under¬ 
standing of the results; they, as a rule, should not be written on a 
separate line, but should a run on ” with the text. 

18. To economise space, it is desirable: 1, that dots should be used 
instead of dashes in connecting contiguous symbols or radicles, when¬ 
ever this does not interfere with the clearness of the formula; 2 , that 
formulae should be shortened by the judicious employment of the 
symbols Me for CH«, Et for C S H§, Pr* for CH 2 *CH 2 -CH 3 , Pr^ for 
CH(CK 3 ) 2 , Ph for C 6 H 6 , Ac for COCF 3 , and Bz for COC 6 H 5 ; and 
3, that formula should be written in one line whenever this can be 
done without obscuring their meaning. For example: 

0Clj 0it(0Bt ) 2 instead of CC1 5 —0H<^§|[‘ 

[CC1 3 -CH(0H)] 3 S instead of ootolo!> S 

CH^.CH, instead of CH 1 ! =0H 2 : 

pH ; OH instead of OHEECH ■ ' 

CH S —C=CH 

OH : C*OH 2 *CH 2 *G : OH instead of J - J 

OHr^p^oS:^, 

C H Me l OHPr* instead of t * 
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_ . CH 3 —C~CH 

OOOH-CH . CMe*COOK instead of I | 

COOH COOH 


CH 2 Br*OBrMe instead of 


CEtsAc^COOEt instead of 


CH 2 *GHMe s . ^ 
< CH J -CHMe > ° “ stead of 


ch 3 ch 3 

\/ 

CBr 

I 

CHjCr 

0 H 3 

Ao 

\<0& 
COOC 2 H 5 
CH a —CH-CH 

' No, 


A 

h 2 -ch-ch 3 


CHPh(OBz)-CH(OBz)-GOOEt instead of 

Oe^-CHCO-CO-OeH^-OHCO-COO^-COOQHs. 


19. In representing the constitution of benzene-derivatives, as a 
rule, merely indicate the relative positions of the radicles in the 
symbol of benzene by figures, instead of by means of the hexagon 
symbol, for example:— 

Paradibromobenzenesnlphonio acid, C 6 H 3 BiyS0 3 H[Br: SO a H:Br = 


1:2:4} instead of 



the figures always being used in 
1 


the order 



Relatively to the position 1 , the positions 2 and 6 should always be 
spoken of as ortho-posi tions, 3 and 5 as wete-positions, and 4 as the 
pom-position. It is better, however, in speaking of the derivatives of 
benzene, to express their constitution by giving them names such as 

Jj^^^ dlb f? mobenz en 6 ,1:3 dibromobenzene, &o., rather than by terming 
them ortho- or meta-dibromobenzene, &c. J ® 

>‘^:J?T™k^/ ewe l e!ltiri P the of derivatives of other 

exosed-ehaon hTdrocarbons do nnf. «a q mia ~_i* <• t 



lowing manner: 



Ini 



i' l 



4' 4 


! 7 dicUoronaphthaleiies, for example, are spoken of simply as 
, ^^dicliloronaplifclmlenej or dichloronaphtha3ene[Cl: Cl == 1 ; 2],^c. } 


1 : 2 dichloro- 
naphthalene == 

1 : 3 dichloro- 
naphthalene — 



1 : 1' dichloro- 
naphthalene «=s 


1 : 3' diehloro- 
naphthalene = 


Cl Cl 

iTi 

\/\/ 

Cl 

/\/\ 


Cl 


u 


In the case of diphenyl, indicate the position of the radicles rein 

S *? ««Wtom of o„ C.groufrrkiol, aZSdSalfc 

lhe i» *1* one group bj tti 

bf the fieures 2 5 ’ I’ ^?V Jorres P ondl “8r positions in the other group 
0 / tne ngures 2,3,4,5,6.as shown by the fohowing symbol: 

2' & 6/\ 2 

3 \/ 5 ' 3 y 3 

xejSnSl “ 0no - deriTOti ^ s » ^ bromodiphenyls, for example, are 

Bromodiphenyl [Br = 2] 

» .Br = 3j 

» .Br 4] 


and the two dibromodiphenyls 



»nd dibromodiphenyl £B*"» 
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In the ease of anthracene , employ the following symbol, and indicate 
the position of tlie radicles relatively to the central C 2 -group: 


2 ' 


3' 



2 

3 


Examples: 

Alizarin, CeH* I C 2 O 2 ‘ CeH 2 (OH) 2 [OH: OH = 1:2]. 

Quinizarin, CsH*1 C 2 0 2 1 C 6 H 2 (OH) 2 [OH : OH = 1:4]. 
Anthraflavic acid, C 6 H 3 (OH) I C 2 0 2 1 C 6 H 3 (OH) [OH : OH = 2; 3']. 

Pnrpurin, CeH* *. C 2 0 2 *C6H(0H) 3 [OH : OH : OH = 1:2:4], 


In speaking of compounds suck as these, their constitution may be 
represented by the names 

1 : 2 Dihydroxyanfchraquinone = Alizarin. 

1:4 „ = Quinizarin. 

2:3' „ = Anthraflavic acid. 

1:2:4 Trihydroxyanthraquinone = Purpurin. 


Always include the letters and figures indicating the constitution of 
derivatives of closed-chain hydrocarbons in square brackets, 

21. In the case of thiophen , express the position of the radicles 
introdnced relatively to the sulphur-atom by numbers, as shown by 


the following symbol: 


* 

4 1 -! 3 


In the cases of pyrroline and pyridine^ indicate the position rela¬ 
tively to the nitrogen-atoms as shown by the following symbols: 


1 

1 



•(V 

•n* 

4 I-1 3 

6 U s 

4 

Pyrroline. 

Pyridine, 


In the case of indole, positions should be numbered as shown in the 
following symbol;— 


1 ' 

1 IT 
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In the case of qainoline, express the positions relatively to the 
carta-atoms common to tie two rings, and namber the positions in 
the carton ring 1,2,3,4, and those in tie nitrogen ring 1', 2' 3' 1' 
in the order shown by the annexed symbol 

1 ' 

1 N 

i A/\ jf 
8 V\/ 

4 4 ' 
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General and Physical Chemistry, 


Absorption-spectrum of Oxygen. By G. D. Liveing and J. 
Dewar (Phil Mag. [5], 26, 286—290).—The absorption-spectrum of 
oxygen under pressure is examined by forcing it into a steel tube 
*165 cm. long, furnished with quartz windows at each end. At 
85 atmos., bands were observed extending into the ultra-violet 
(X 2664), beyond which the light appeared to be entirely absorbed. 
At 140 atmos., the bands were darker and the light ceased at X 2704. 
A Rowland’s grating failed to resolve the bands into lines, a result 
which agrees with Angstrom’s observation that the band a little 
above D in the solar spectrum is resolved into lines when the sun is 
high, but is continuous when the sun is near the horizon. On reduc¬ 
ing the pressure, the band A was the last to disappear (at 20 atmos.). 
The bands appear to be identical with those of the solar spectrum 
which Angstrom observed to be equally strong whether the atmo¬ 
sphere was moist or dry. Some of them are also identical with those 
observed by Olszewski with liquid oxygen. The point at which 
absorption of the ultra-violet begins is the same as that for ozone. 
Compounds of oxygen (carbonic anhydride and nitrous oxide) showed 
no absorption under pressure. In another experiment, a tube 18 m. 
long was used. At the ordinary pressure, the absorption of A was 
just visible. At 90 atmos., a general absorption in the red occurred 
extending to one-third the distance between A and B. The oxygen 
in this experiment was equal in quantity to that contained by a 
similar column extending to the limit of the atmosphere, but the 
absorption is much greater. Daylight, when observed through the 
tube, appeared to have a blue tint similar to that of liquid oxygen. 

H. K T 

Metallic Spectra. By J. Trowbridge and "Vf. C, Sabine (PHI 
Mag. [5], 26, 342—353).—The authors have undertaken the re-exa- 
yol. tvr. 
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urination of metallic spectra with a view to determine wave-lengths 
with greater accuracy. The apparatus used consisted of Rowland’s 
grating with accessories arranged as previously described (Phil. Mag. 
[5], 16, 197). Spectra of all orders are in focus at the same time, 
thus allowing a comparison of the different spectra and diminution 
of error. The photographic plate was also curved so that the dis¬ 
tances between the lines were closely proportional. Solar and spark 
spectra were taken on different halves of the plate, the wave-lengths 
of the metallic lines being obtained by interpolation with the assist¬ 
ance of Rowland’s tables of wave-lengths. In order to correct 
displacement dne to vibration, the violet of the third spectrum was 
photographed along with the solar spectrum, and the wave-lengtbs 
obtained as before; the correction in some cases was as much as 
20 millimetres. The noise of the spark discharge was found to be the 
cause of the vibration. A table of results is given. H. K. T. 

Degree of Oxidation of Chromium and Manganese in 
Fluorescent Mixtures. By L. m Boisbaudeak (Gompt. rend., 107, 
468—471).—Chromium oxide combines with aluminium oxide, more 
readily the lower the temperature to which the latter has previously 
been heated. The colour of the product varies from rose to green as the 
quantity of chromium oxide added increases, the intermediate propor* 
tions yielding grey products. Presence of a trace of alkali somewhat 
facilitates combination, but the effect of the alkali varies with the 
relative proportions of the chromium and aluminium oxides and the 
alkali. When a precipitated mixture of chromium and aluminium 
oxides containing some alkali is heated, a small quantity of chromate 
is formed. If the quantity of chromium is very small, a large propor¬ 
tion of alkali prevents its union with the alumina. 

Careful quantitative experiments failed to detect any loss of oxygen 
when the chromium and aluminium oxides are strongly heated, and 
hence there is no evidence that any chromous oxide is formed. The 
chromium in rubies is in ail probability present in the state of 
chromic oxide. The rose-coloured compound seems to be the cause of 
the fluorescence, since the brilliancy of the latter increases with the 
intensity of the rose colour. Q m jj. 

Electromotive Force of Amalgams. By g. Lindeck (Ann. 
Phys. Ghem. [2], 35, 311—331).—The author points out that experi¬ 
ments on the E.M.F. of amalgams containing varied proportions of 
mercury, immersed in an electrolyte such as sulphate of zinc or dilute 
sulphuric acid, have been made by Crova (Ann. Qlrim. Phys . [3], 69 
458), Gaugain (Compt. rend., 42, 430), and Hockin and Taylor (J 
Soc. Tel M%g., 8, 282). The latter observers found that very minute 
traces of zinc or cadmium made a considerable difference in the 
E.M.F. of mercury. For example, an amalgam consisting of 1 part 
of zinc to 23*6 million parts of mercury in sulphate of zinc was 
found to be more positive than pure mercury by 0*01 volt, and an 
amalgam consisting of 1 part of cadmium in 5*7 million parts of 
mercury was found to be more positive by 0*09 volt than the pure 
metal. v 
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The author has experimented with amalgams of zinc, cadmium, 
lead, tin, and silver, and constructed a series of curves in which the 
percentage of either of these metals contained in the mercury is 
taken as abscissa, and the corresponding change of potential difference 
as ordinate. 

From the comparison of these curves he draws the following con¬ 
clusions, which are in accordance with the results obtained by Taylor 
and Hockin:— 

(1.) The higher the position of a metal in the electromotive series 
the more will the addition of' a slight trace of it to pure mercury 
raise the position of the latter in the series. 

(2.) A further addition of metal produces very little effect, and the 
amalgam containing a mere trace of the metal occupies approxi¬ 
mately the same position in the series as a bar of amalgamated 
metal. 

(3.) The amalgam of silver and mercury, in whatever proportions, 
occupies practically the same position in the series as that occupied by 
pure mercury. ' G. W. T. 

Electromotive Foree of Selenium. By S. Kalischer (Ann 
Phys. Ghem. [2], 35, 897—399).—The author points out that the 
method described in von Uljanin’s paper (Abstr., 1888, 883) of pre- 
• paring selenium sensitive to tbe production of E.M.F. by the action of 
light had been described by him two years ago (Abstr., 1887, 693). 
He states that in the paper by Fritts, quoted by von Uljanin as well 
as by himself, there is no question of an E.M.F. caused by the expo¬ 
sure of selenium to light, as lie had already pointed out. Bighi, in a 
recent paper, states that he has obtained a current from a selenium cell 
in the dark* and suggests that the reason that other observers have 
hot noticed this is that they have attributed the whole E.M.F. to the 
action of light. Kalischer states that he had tried to obtain an effect 
of this kind, hut without result, and he says that it does not appear 
from RighFs description that daylight was totally excluded in his 
experiments. He points out, moreover, that the method of observa¬ 
tion of the effect of light would preclude any interference from such 
an effect i£ it existed, and that the E.MJTs. observed are therefore 
entirely due to light, and not the resultants of these and of effects of 
the kind which Rigbi states that he has obtained. G., W. T. 

Irreciprocal Conductivity. By V, W. H. Gee and H. Holder 
Phil. Mag. [5], 26, 126—149).—Currents up to a given strength 
can he passed through strong sulphuric acid, hut on attempting to 
pass a stronger current, the decomposition nearly ceases. The size of 
the electrodes has a considerable influence. If a current be passed 
r from a large to a small electrode and then reversed* the current is 
|, almost completely arrested. The obstruction after reversal is at the 
j| anode, for if the cathode be exchanged for a large plate, the resistance 
fcis not removed, whilst if the anode be changed the current again 
b - passes. If' the anode be increased, a greater current, is required to 
f' produce insulation. Tables are given lowing the current density at 
l ; ■ v * * -v % 
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the anode required to give insulation under different conditions. The 
insulating condition is dne to a resistance at the anode, and may con¬ 
veniently be regarded as dne to a film of badly conducting material. 
The film disappears very quickly if the current is broken, and 
instantly if it is reversed; the film is also removed by wiping. The 
film c ann ot be produced if the acid contains more than 70 per cent, of 
water. With increase of temperature, increase of current is required 
to produce insulation. Swan lamp filaments gave the same results as 
platinum, but other forms of carbon were disintegrated. Films could 
not be obtained with phosphoric or nitric acids, nor with potassium 
hydroxide. Solutions of soap did not give films, but a solution of 
sodium benzoate showed irreciprocal conductivity exactly like solid 
soap. The formation of the resisting film is probably due to the 
concentration of the acid at the anode, the oxygen under the above 
couditions becoming entangled in the film. An upper limit has been 
found at which the disturbing effect of the oxygen again comes into 
play. H. K. T. 

Apparatus for determining the Conductivity of Electro¬ 
lytes. By W, Ostwald (Zeit. physical. Chem 2, 561—567).—A de¬ 
scription of the modification of Kohlrausch’s apparatus, which the 
author has found most useful, and also of a thermostat for work at 
constant temperature. H. C. 

Specific Heats at High Temperatures. By W. Sutherland 
{Phil, Mag . [5], 26, 298—305).—The author has recalculated the 
results of Hirn’s experiments (Am. Ghim. Phys. [4], 10) on the 
specific heats -of alcohol, ether, carbon bisulphide, and carbon tetra¬ 
chloride at high temperatures from the experimental data, and obtains 
formulae agreeing closely with those of Regnanlt at low temperatures. 
Hirn used an empirical formula connecting the times and tempera¬ 
tures, and then got the rate of cooling by differentiation. The values 
for alcohol at high temperatures obtained as above do not join on con¬ 
tinuously with those of Regnanlt, hence there must be a point of in¬ 
flection (at 50—80°) in the curve. This agrees with the point of 
inflection observed by Regnanlt at 70—80° in the total heat curve for 
alcohol. 

The author has also found that the supposed inaccuracy of 
Regnault’s specific heats of water at high temperatures (Velten, 
Ann . Phys. Ghem. [2], 31) does not exist. A single column of data 
(weight of hot water) has been wrongly copied out, whilst the results 
are correctly calculated from the data. H, K. T, 


Specific Heats of Saline Solutions. By E. Mathias (Gompt 
rend., 107, 524—527).—The specific heat of any saline solution in 
which the number of equivalents, n , of the solvent is at least 25 for 
each equivalent of the substance dissolved, is accurately represented 
by the expression— 


7» 


a -f- n 
- —-— c. 
b n 
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c being the specific beat of tbe solvent, whilst a and b are constants. 
Two experiments are sufficient to determine tbe value of these con¬ 
stants. If e is tbe equivalent of the solvent we may take = ac/b 
and E = eb, and tbe first expression then becomes— 

E 70 *+* nec = 7 »(E + ne) r 

that is to say, wben a saline substance forms a dilute solution^ 
Wcestyn’s law is applicable to tbe solution, and it would seem as if the 
dissolved substance bad acquired in the liquid state a new equivalent E, 
and a new specific beat 705 both of which are independent of the 
degree of dilution. C. H. B. 

Heat of Combustion of Acids of the Oxalic and Lactic 
Series. By Louguinine ( Oompt. rend., 107, 597—599).-—Tbe deter¬ 
minations were made by means of tbe calorimetric bomb:— 

Per gram- 

Per gram. molecule. Difference. 

Malonic acid. 

Succinic acid. 

acid.. 


Sebacic acid 

Tbe difference between oxalic and malonic acids is 148650 cal., 
and it would seem that oxalic, malonic, and succinic acids form one 
truly homologous series, and suberic and sebacic acids another, whilst 
pyrotartaric acid occupies an anomalous position, and probably differs 
from tbe others in constitution. Tbe conversion of itaconic acid 
and its isomerides into pyrotartaric acid by hydrogenation, and tbe 
analogous conversion of fumaric and maleic acids into succinic acid, 
would develop about -1-34000 cal, in each case. Tbe differences 
between tbe beats of combustion of homologues in the series of 
alcohols and hydrocarbons are not so regular as in tbe series of acids. 

Tbe beat of combustion of bydroxyisobutyric acid is 473689 cal, 
and tbe difference between this and tbe beat of combustion of lactic 
acid (144189 cal) is less than tbe usual difference between homo¬ 
logues, but hydroxybutyric acid is not a true homologue of lactic 
acid. 

Tbe accuracy of tbe determinations made with tbe calorimetric bomb 
makes it possible to determine the* differences between tbe beats of 
combustion of isomerides of tbe same chemical function, whereas with 
tbe older methods these differences were within the limits of tbe* 
experimental errors. 0. H. B.. 

Heats of Combustion of some Organic Substances*. By I. 
Ossxpoff (Zeit physical. Ghent, 2, 646—649),—The experiments were 
performed with Bertbelot’s calorimetric bomb. Tbe heats of combus¬ 
tion of tbe following substances were found to be per gram-molecule— 


Pyrotartaric 
Suberic acid, 


2006*05 cal. 
3017*7 „ 

3876*3 „ 

5703*5* „ 

6414*2 „ 


208650 cal 
356089 „ 
511672 „ 
992409 „ 
1295668 „ 


1147434 caL 
}155583 „ 

}160246 x 3 cal. 
J151629 x 2 „ 
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At const, vol. At const, pressure. 

Stilbene, CuHi 3 .. 1771*704 Cal. 1773*331 Cal. 

Nonouaphthene, C 9 Hi 8 1380*748 „ 1383*188 „ 

Isonononaphtbene ... 1381*719 „ 1384*159 ,, 

Comparing tlie beats of combustion of the nononaphthenes with that 
of diamylene, 1579 Cal.,it is found that the differences do not follow 
Berthelot’s rule, that two consecutive homologues should differ in 
their heats of combustion by about 150 Cal. But with reference to 
the heat of combustion of amylene itself, 804*4 Cal., one-fourth of the 
difference, 579 Cal., would be in pretty good agreement with the rule. 
Since the calculated heat of combustion, according to the equation 

C 9 H 18 4- 270 = 9C0 2 + 9H 2 0 is 1476 Cal. (0 = 97, H 2 = 67), the 
heats of formation of nononaphthene and of isonononaphthene would 
be 92*81 and 91*84 Gal. 

The following heats of combustion were also determined:—Sorbic 
acid, C 7 H 8 0 3 , 728*950 Cal.; terebic acid, C 7 Hi 0 O 4 , 789*210 Cal.; cinna¬ 
mic acid, CgHgOa, 1028*452 Cal.; atropic acid, C 8 H 8 0 jj, 1042*586 Cal. 

H. C. 

Heat of Combustion of Camphoric Acids, By W. Louguinine 


(Gampt. rend . 107, 624—626). 

Per gram. 

Per gram- 
molecule. 

Dextro-camphoric acid . 

6202-9 cal. 

1240580 cal. 

Dextro-eamphoric anhydride.... 

6824-14 „ 

1241994 „ 

Lasvo-camphoric acid (from fever¬ 
few) ...... 

6227-7 „ 

1245540 „ 

Lae vo-camphoric acid (from va¬ 
lerian) ..... 

6211-3 „ 

1242260 „ 

Bacemo-camphoric acid ........ 

6261-3 „ 

2504560 „ 


The conversion of camphoric acid into sebaeic acid by hydrogen¬ 
ation should develop +14,000 cal,. The combination of camphoric 
anhydride with water is accompanied by a very slight thermal 
disturbance, a result which explains the ease with which the acid is 
converted into the anhydride. 

The heats of combustion and therefore the heats of formation of 
the dextrogyrate and leevogyrate acid are practically identical, bnt the 
heat of combustion of racemo-camphoi’ic acid is 18440 cal. greater 
than the sum of the heats of combustion of the optically active 
varieties. C. H. B. 

Method of determining Vapour-tensions at Low Tem¬ 
peratures. By J. Walker (Zeit phydkaL Ghem., 602—605).—Three 
sets of Liebig bulbs are employed, the first two containing the solution 
to be examined, and the third distilled water. These are connected 
with a containing pumice moistened with concentrated sul¬ 

phuric acid. The apparatus is kept at constant temperature, and air 
drawn through the whole for some time by means of an aspirator. 
The relative decrease in the vapour-tension, produced by the salt in 
the solution, is then equal to the loss in weight of the third bulb, 
divided by the increase in weight of the [J -tube. 
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An experiment takes on an average about 22 hours. The weight of 
water absorbed by the sulphuric acid will then be from 1 to 3 grams, 
if the temperature is from 18° to 25°. Details of experiments with 
this apparatus show that it gives very satisfactory results. H. C. 

Vapour-tensions of Alcoholic Solutions. By F. M. Raotjlt 
(Gompt . rend., 107, 442—445).—From the author’s previous experi¬ 
ments, he deduced the law that 1 mol. of any non-saline solid dissolved 
in 100 mols. of any volatile liquid reduces the vapour-tension of the 
latter by a constant fraction of its value; the mean value of the 
fraction being 0*0105 (Abstr., 1887, 207). This law was not applied 
to salts in aqueous solution, because of the disturbing influence of the 
more or less complete dissociation of the salt. It seemed not impro¬ 
bable, however, that this influence would disappear with other solvents 
such as alcohol. New experiments have shown that in the case of 
lithium bromide and chloride, calcium chloride, and sodium ethoxide, 
the redaction of the vapour-tension is not constant if they are regarded 
as existing in solution in the anhydrous condition. If, however, it is 
assumed that these salts exist in the liquid in the form of alcoholates 
of the same composition as those which crystallise from the solution, 
namely, LiCl -H 5EtOH, LiBr + 5EtOH, CaCl 2 + 3EtOH, and 
NaEtO -f 3EtOH, then the law holds good, at least in dilute solutions, 
for saline as well as non-saline substances, and the value of the fraction 
is 0*0104. C. H. B. 

Water of Crystallisation of the Alums. By H, Lbsgceur and 
D. MATsnmm (Bull 8 oc . Chim ., 50, 33—43). — Experiments made 
with pnre potassium alum gave the following results:—(1) The 
saturated solution of alum at 20° has a maximum tension of about 
15*4 mm., or 0*89 with regard to the tension of water, which explains 
why alum does not deliquesce; (2) alum (with 24 mols. H 2 0) at 20° 
has a tension of 4*6 mm., or 0*265 with regard to the tension of water,* 
(3) the addition of a trace of water (0*12 mol.) increases the tension 
very considerably, showing that the hydrate contains 24 mols. H 2 0 
and not more. Observations were also made at 70° and 100°; at 100° 
a hydrate with 6 mols. H 2 0 is formed. 

Similar experiments made with potassium chrome-alum show 
that there are two hydrates, the one with 24 mols., the other with 12 
mols. H 2 0. The latter is readily obtained by keeping the ordinary 
salt over sulphuric acid until of constant weight: it is a lilac-coloured 
powder which does not lose its colour at 75°. 

Ammonium alum has two hydrates with 24 and 6 mols. HgO re¬ 
spectively (compare Maumene, Bull . Soa. Ohim. 7 46, 261 and 807; 
and de Boissean, Bull . 8oc. Ghim. } 47, 494). N. H, M. * 

Electrolytic Method of Liquefying Gases. By H, 3ST, Wa mm 
(Ghem, News, 58, 127—128). — Strong hydrochloric acid is introduced 
into a combustion tube, bent at right angles, so as to cover two small 
platinum plates fused into the closed end of the tube; a plug of asbestos, 
saturated with concentrated sulphuric acid, is placed at the bend, the 
open and shorter arm is then fused up and immersed lb a freezing 
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mixture. On the passage of a current through, the plates, gas is 
evolved and liquefies at the other end ; but on removing the tube from 
the freezing mixture and discontinuing the current, the liquefied 
hydrogen chloride is re-absorbed by the water. The experiment may 
then be repeated. Other compound gases behave in a similar manner. 
When acidified water is decomposed in this apparatus, and a platinum 
plate covered with platinum-black has been fused in the short end, 
explosions occur there, at intervals, and small quantities of water 
form, containing hydrogen peroxide, and having an ozonised odour. 
With chromic acid and water, the blue oxide of chromium is obtained. 
The method has also been applied to the liquefaction of oxygen and 
hydrogen, and the latter is said to have been “ decidedly liquefied.” 

D. A. L. 

Compressibility of Hydrogen, Oxygen, Nitrogen, and Air at 
very High Pressures. By E. H. Amagat (OompL rend., 107, 
522—524).—The author’s results at pressures approaching 3000 
atmospheres differ considerably from those obtained by Natterer, the 
differences being variable both in direction and magnitude. As a 
rule, it was found that the pressure required to produce a given con¬ 
traction of volume was much greater than that stated by Natterer. 
The following table gives the volume at 15°, under various pressures, 
of a mass of gas which occupied unit volume at 15° and 760 mm,:— 


Atmospheres. 

Air. 

Nitrogen. 

Oxygen. 

Hydrogen. 

750 

0-002200 

0-002262 

— 

— 

1000 

0-001974 

0-002032 

0-001735 

0-001688 

1500 

0-001709 

0-001763 

0-001492 

0-001344 

2000 

0-001566 

0-001613 

0-001378 

0-001161 

2500 

0-001469 

0-001515 

0-001294 

0-001047 

3000 

0 001401 

0-001446 

0-001235 

0-000964 


The following table gives the mean coefficients of compressibility 
between different limits of pressure:— 


Pressure in atmoB. 

Air. 

Nitrogen. 

Oxygen. 

Hydrogen. 

750—1000 

0-000411 

0-000407 

— 

— 

1000—1500 

0-000268 

0-000265 

0-000258 

0-000408 

1500—2000 

0-000167 

0-000170 

0-000160 

0-000272 

2000—2500 

0-000123 

0-000122 

0-000115 

0-000197 

2500—3000 

0-000093 

0-000091 

0-000091 

0-000158 


At very high pressures, oxygen, nitrogen, and air have practically 
the same coefficient of compressibility, and the value of this coefficient 
is of the same order of magnitude as in the case of liquids. Under 
3000 atmos., the coefficient approaches closely to that of ether under 
normal pressure. 

Adopting the usual coefficient of compressibility for glass, the sp. gr. 
of the four gases under 3000 atmos. referred to water as unity are— 

Oxygen. Air. Nitrogen. Hydrogen. 


Apparent ....... 1*0972 0*8752 0*8231 0*0880 

Beal. 1*1054 0'8817 0*8293 0*0887 
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If tlie pressures are measured along the axis of abscissae and the 
values of pv along the axis of the ordinates, the curves are almost 
right lines with a slight concavity towards the axis of the abscissae. 

C. H. B. 

Isotonic Coefficient of Glycerol. By H. deVries {Ann. Agronom 
14, 376—379).—By a method similar to that used in his previous 
researches (Abstr., 1888, 1153) the author finds the isotonic co¬ 
efficient of glycerol to be 1*78, very near those of cane- and invert- 
sugar, and malic, citric, and tartaric acids, which lie between 1*88 and 
2*02. The lowering of the freezing point, which has been shown by 
Raoult to be related to the isotonic coefficient, is 17'1° in the case of 
glycerol, and 18*5—19'5° in that of the other substances mentioned. 

J. M. H. M. 

Action of a Magnet on Chemical Action. By H. A. Rowland 
and L. Bell {Phil. Mag. [5], 26, 105—114).—Two iron rods are 
embedded in insulating material, the point of one and the side of the 
other being laid bare by removing the insulation. The rods are 
placed in 'a beaker between the poles of an electromagnet, and con¬ 
nected with a galvanometer. They are acted on by various reagents. 
When perpendicular to the lines of force, no current is produced. 
When parallel, a current is produced, the sharp-pointed rod forming 
the negative element; soon afterwards reversal takes place. The 
direction of the current is independent of that in the magnet. Similar 
but much weaker effects are produced with nickel and cobalt. The 
action is greatest with substances which, like nitric acid, attack the 
iron without evolution of hydrogen. The reversal can be annulled by 
preventing motion in the liquid by means of gelatin or sand. The 
electromotive force varies from 0*0001 to 0*02 volt. The evolved 
hydrogen probably acts mechanically in reducing the current. The 
protection of the pointed end from the reagents is due to the increased 
energy required to remove the iron in opposition to magnetic attrac¬ 
tion. No differential action is observed with plane surfaces, but 
where a point occurs, protection ensues, and the elevation increases 
in size. H. K. T, 

Accelerating and Retarding Influences in Chemical Pro¬ 
cesses. By W. Meterhoffer {Zeit physical. Chem 2, 585—601).— 
The reaction HBrOa 4- 6 HI = HBr 4* 3H 2 0 4- 61, which was 
studied by Ostwald, was observed to form an exception to the 
ordinary rule of mass action. The author has, therefore, further 
investigated this reaction, and the accelerating and retarding influ¬ 
ence which certain acids and salts are found to exercise on it. He, 
finds that the exception alluded to is due to a retarding influence 
set up by the liberated iodine, which, at any moment, is directly pro¬ 
portional to the amount of free iodine present. When a certain point 
is reached, the solution becomes saturated with iodine, which then 1 
separates in the solid form, again interfering with the regularity of 
the reaction. Allowing for these influences, it is possible to interpret 
the numbers given by Ostwald for tbe acceleration caused by different 
acids. The author further studies the influence of ferric salts in 
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accelerating the reaction. He finds that in the action of both ferric 
chloride and bromide on hydriodie acid, iodine is liberated in quantity 
rapidly attaining a maximum, and proposes to make further special 
experiments of this nature in order to obtain some idea of the various 
influences at work during the reaction. H. C. 

Nitration of Benzene. By J. Gtersbach and A. Kessler (Zeit 
physical. Ohem 2, 676—714).—This paper contains the results of a 
large n amber of experiments carried out under L. Meyer’s direction, 
with the object of studying the nitration of benzene as one of the non- 
reversible chemical changes. Hitric acid of all strengths was 
employed, the solution in the case of the stronger acids being diluted 
with nitrobenzene in order to moderate the action and admit of the 
change being studied as a time reaction. The results prove beyond 
doubt that the nitration of benzene does not follow the ordinary law 
of mass action. Instead of the most favourable proportions for the 
reaction being those of equivalent quantities of benzene and nitric 
acid, it is found that, in any time, the more benzene there is in solution, 
the less nitrobenzene will be formed, or in other words, that the 
benzene exercises a retarding influence on the reaction. This influ¬ 
ence is so great that if nitric acid be mixed with equivalent quantities 
of benzene and nitrobenzene, only 2 per cent, of the acid will be found 
to act in the same time that 20 per cent, would undergo change if 
only a fourth or fifth part of the benzene were employed. 

Since the velocity of the reaction is found to be proportional to 
the square of the amount of nitric acid employed, it might be assumed 
in explanation of the above that nitration is caused not by the action 
of the acid, but by that of the anhydride. Two equivalents of acid 
would then be required to one of benzene, since 2HH0 3 = H 2 0 -f N 2 O 5 , 
and the reaction would be still further retarded by the water formed 
during nitration. 

It is found that the admixture of an eqnivalent of water with the 
acid does not so greatly retard the action as the addition of an eqniva¬ 
lent of nitrobenzene, but a comparison of equal volumes shows that 
the retarding influence of water is a much greater one than that of 
the nitrobenzene. H. 0. 

The PoxmdatioBS of Chemistry., By T. S. Hunt (Amer. 
Ohem. 10, 333—356).—The relations of gaseous, liquid, and solid 
species to temperature and pressure, together with the phenomena of 
allotropism, specific gravity, hardness, and of chemical indifference, 
are briefly reconsidered: all of these properties the author maintains 
are intimately related to and dependent on a principle of condensa¬ 
tion that he has enunciated on previous occasions, as in his “ Hew 
Basis for Chemistry.” He comes to the conclusion that something 
radically different from the u fantastic arrangements supposed by the 
present highly complicated atomic hypothesis” must be devised 
before we can hope to explain adequately the dynamical and chemical 
history of matter, and that signs are not wanting, that this hypothesis 
so generally accepted since Dalton’s time, is felt by many to be no 
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longer adequate, and is doomed to the same fate as the corpuscular, 
and seemingly also the nndnlatory theories of light. H. B. 

Method of determining Molecular Weights by Reduction 
of the Freezing Point. By E. Beckmann {Zeit. physikal. Ghem 2, 
638—645 and 715—743).—The first part of the paper is devoted to 
a description of the apparatus and method of experimenting, the 
author laying particular stress on the necessity of an air-jacket between 
the cooling apparatus and the vessel containing the solution, and also 
on the advisability of using a thermometer divided into hundredths 
of a degree. The substances examined were all organic, and, where 
possible, solntions in the three solvents, water, acetic acid, and benzene, 
were taken, the effect of varying the concentration of each solution 
being also studied. 

An examination was made of a number of carbonyl and oximido- 
compounds. The former gave in all three solvents numbers agreeing 
very well with the theoretical for the molecular weights, the results 
being most accurate for the more dilute solutions. The oximido- 
compounds gave molecular weights varying very largely with the 
concentration of the solutions, the concentrated solutions in some 
cases giving double the molecular weight of the more dilute. This 
appears to point to the formation of double molecules of these com¬ 
pounds in concentrated solntions. 

Chloral anhy dride,Tiy drate and alcoholate, and acetal were examined 
in all three solvents. In benzene, normal values are obtained, as also 
for the hydrate and acetal in water. Acetic acid appears to effect a 
partial dissociation of the last three compounds; water converts the 
anhydride into the hydrate, and splits the alcoholate into its com¬ 
ponents. Aldehyde-ammonia, which is insoluble in benzene, is 
completely dissociated by acetic acid, but in water it gave a molecular 
weight three times greater than that ordinarily assumed, which 
remained practically constant for all concentrations examined. 

A series of alcohols, phenols, and acids examined in benzene gave 
numbers altogether at variance with the commonly accepted molecular 
weights for the more concentrated solntions, ethyl alcohol in 32*45' 
per cent, solution giving, for instance, 318. The more dilute the 
solutions, however, the nearer do the numbers approximate to the 
true molecular weights. It appears, moreover, that the above be¬ 
haviour is due to the presence of the hydroxyl group, for on displacing 
this by an alcohol or acid radicle, normal values are obtained in 
benzene for the compounds formed. The above irregularities also 
disappear if acetic acid is used as the solvent instead of benzene. The 
values for the molecular weights are then approximately normal, 
suffering only a alight increase with rising concentration. The bi- 
molecular polymeride of ethyl cyanide, (CJH 6 N) 3 , also exhibits irregu¬ 
larity in benzene, but in acetic acid it gives numbers agreeing with the 
above formula. 

A few aromatic compounds were examined in benzene and acetic 
add, and gave normal values. 

Discussing .the results obtained.with varying ooncentrations, from 
the fact that the molecular weight is akaost always found to rise 
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with the concentration, the author concludes that the molecules of 
the dissolved substance exercise an attraction on one another as 
they are brought into closer contact. It is also probable that in most 
cases some action occurs between the molecules of the dissolved 
substance and the solvent. In accordance with the proposal of 
Arrhenius, the author also calculates the molecular weight from the 
depression given by one gram of substance in 100 c.c. of the solvent, 
instead of 100 grams. He finds that by so doing the effect of increas¬ 
ing concentration is much reduced. Another source of error is that, 
taking Van’t Hoff’s expression for the reduction of the freezing point 
(Abstr., 1888, 780), 0*02 T 2 /W, as the concentration rises, T decreases, 
and therefore also the value of the above expression, which effects an 
increase in the molecular weight. This is, however,, in part balanced 
by a simultaneous decrease in W, the latent heat of fusion of the 
solvent. 

In using the cryoseopic method of determining molecular weights, 
water should on account of its dissociative properties only be used as 
solvent in the case of non-conductors. Benzene and other indifferent 
solvents, such as nitrobenzene, ethylene dibromide, and naphthalene, 
cannot be used in the case of hydroxyl compounds or substances with 
acid properties. The solvent of most general application, and the one 
to be chiefly recommended, is acetic acid. The concentration of the 
solution should, if possible, be such as to give a reduction of 1 ° to 2 °, 
but it is very advisable to take observations for a number of different 
concentrations. H. 0 . 

Resistance to Light of Colouring Matters fixed in Tissues. 

By J. Joffre (Bull. Soc. Chivi 40, 860—862).—In examining the 
influence of light on coloured materials, certain precautions must be 
taken to render the experiments trustworthy. For example, a sample 
of material dyed with a very unstable colour j the fibres being com¬ 
pletely saturated with the dye, might attain a shade which would 
offer a certain resistance to sunlight; in such a case it would be 
inferred that the dye was stable. If, however, the sample is compared 
with a material dyed by some other colouring matter, the proportion 
of dye in the fibre being the same in both, and transparent shades 
being employed, the instability of the sample would bo at once per¬ 
ceptible. r 

It is equally essential that the two exposures should be simultaneous, 
not only because sunlight vanes in intensity, but also because tbe 
condition of the atmosphere may influence the results. Of two 
samples of material exposed to the same light, one of which is placed 
m moist, the other in dry air, the former will lose its colour far more 
quickly than the latter. g. 

Apparatus for Fractional Distillation in a Vacuum. Bv S B 
Hewbuet Ghent. J , IO, 362-363).-The distilling flask is 

Htted with a stoppered separating funnel, whose drawn-out end reaches 
almost to the bottom of the flask; it serves to admit a very small but 
constant current of air to stop bumping, and also to introduce fresh 
fractions into the las& Between the condenser and the receiver is 
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another stoppered separating tube, which enables the receiver to be 
changed without admitting air to the whole apparatus. B. B. 


Inorganic Chemistry. 


List of Elementary Substances announced from 1877 to 
1887. By H. C. Bolton (Chem. News, 58, 188).—The names of 58 
substances, announced as being elementary, together with their 
sources and the names of their discoverers, are given in tabular form. 


Chlorine and Cyanogen. By E. Allart (Bull Soo. Glim., 49, 
865—867).—The author cites the isomorphism of potassium chloride 
and potassium cyanide as fresh evidence in support of the views of 
Brodie, Dumas, Lockyer, and others that chlorine is composed of 
two elements. If the atomic weight of chlorine is divided into two 
parts proportional to the atomic weights of carbon and nitrogen, the 
two constituents of chlorine would have the atomic weights 19T and 
16'4 respectively. From the study of certain series of organic com¬ 
pounds, Dumas came to the conclusion that chlorine consists of two 
elements, the atomic weights of which are 19 and 16*5 respectively. 
If this view were correct, chlorine would probably be composed of 
fluorine and oxygen, and the oxygen is perhaps intimately united 

witla 5 Meyer’s observation that oxygen is produced when chlorine 


is strongly heated, may be adduced in support of this theory. 

F, S. K. 

Apparatus for a Constant Supply of Chlorine. By A. 
Yosmaer (Zeil mal Clem., 27, 638—640).—The manganese dioxide 
is used in fragments of the size of peas, and is placed in a two-necked 
bottle, at the bottom of which there is a layer of broken glass or 
pumice. This stands in a water-bath. Hydrochloric acid is supplied 
from a reservoir at a higher level by a tube reaching to the bottom of 
the layer of glass, a -piece and stopcocks allowing the same tube to 
serve for the removal of the manganese solution. The corks should 
be soaked in paraffin. Suitable drying apparatus can be attached, 
and will not require replenishing for a long time. The chlorine 
begins to come ok when the temperature of the bath reaches 50°, and 
by means of a stopcock on the outlet its rate is completely under 
control. The evolution can speedily be arrested by closing the stop¬ 
cock at the ontlet of the drying apparatus and emptying the water* 
bath. The apparatus is then left full of chlorine, and is ready at any 
moment to give a supply of the gas completely free from oxygen. 

1 M, J. S. 


Dissemination of Sulphur and Phosphorus in Masses of 
Metal, By H. hT. Warren ( Ohem . News , 58 , 177—17fi) t —When 
sulphur is well mixed with excess of molten iron, and a rod cast from, 
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the mass is made the positive electrode of an electric circuit, in a hath 
of ferrous chloride, with a platinum or copper negative electrode, the 
metallic iron is dissolved and is precipitated on the negative elec¬ 
trode, whilst ferrous sulphide, FeS, remains attached to the positive 
electrode. In the same way, iron phosphide, Fe 4 P, may he separated 
from a mass of the metal. Other metals of the iron group behave 
in a similar manner. The author regards the above compounds, 
FeS, Fe^P, and the compound Fe 2 Si, obtained by him, as the lowest 
forms of the respective iron sulphides, phosphides, or silicides, 
although ordinary analytical results may indicate still lower forms, 
owing to the intimate dissemination of these compounds throughout 
the mass of the metal. The sulphides of the metals of the second 
group are not disseminated in this way through the mass of the metal 
(compare Abstr., 1888, 555—556). D, A. L. 

Preparation of Hydrogen Iodide. By A. £tard (Bull. Soc. 
Ghim 49, 742—748).—In preparing hydrogen iodide from iodine 
and amorphous phosphorus, the author places the iodine in a flask 
provided with a bent neck and connected with the vessel containing 
the phosphorus and water by means of a bent tube. By turning the 
flask round the bent tube, fresh quantities of iodine can he added when 
requisite without admitting air into the apparatus. F. S. K. 

Hydrogen Sulphide Apparatus. By J. H. J. Dagger (Ghem. 
News. , 58, 127).—The apparatus figured and described consists of 
two glass globes connected by india-rubber tubing. The acid is put 
in one of the globes, the ferrous sulphide (zinc or marble) in the 
other; they are fitted with tubes and corks and then fixed in a suit¬ 
able position. D. A. L. 

Apparatus for the Preparation of Hydrogen Sulphide. By 

P. Chantemule (Bull. Soc. Ghim., 5 0,170—171).—The iron sulphide 
is contained in an epouvrette, and the acid in an ordinary flask fitted 
with a doubly-bored cork, through the one hole of which is passed a 
tube reaching to the bottom of the flask, and closed at its upper end 
by an india-rubber tube and pinch-cock; the second hole is fitted with 
a short tube bent at right angles and fitted to the lower end of the 
epouvrette. The force of gas is increased or diminished by raising or 
lowering the flask. The gas is purified in the usual manner. 

N. H. M. 

Chydrazalne or Protoxide of Ammonia. By E. J. Maumen^ 
(Bull. Soc. Ghim., 49, 850—858).— Ohydrazdine is evolved when a 
solution of potassium permanganate (158 grams) and sulphuric acid 
(40 grams S0 3 ) is added to dried, crystallised ammonium oxalate 
(141'2 grams), the whole well mixed and gently heated until it 
begins td boil. The gaseous product is absorbed in hydrochloric acid 
and a neutral solution of the salt can thus be obtained. The hydro- 
chloride is crystalline and very readily soluble in water, but only 
sparingly in alcohol. The sublimed salt has the composition, 
N 2 H 8 0,2HCI, but the crystals dried by means of the anhydrous salt 
contain one-fifteenth of their weight of water. When a solution of 
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the hydrochloride is mixed with platinic chloride, a platinochloride is 
obtained, the composition of which varies with the conditions of the 
experiment; with excess of the hydrochloride, a yellow salt is formed, 
the composition of which is approximately N 2 H 6 0,H 2 PtCl 6 , hut if 
excess of platinic chloride is added, the proportion of platinum is 
sensibly increased. The sulphate is crystalline and soluble in water, 
but only very sparingly so in absolute alcohol; it forms a double salt 
with aluminium sulphate. The nitrate is crystalline. When a solu¬ 
tion of the nitrate is evaporated, nitric acid, nitric peroxide, nitrogen, 
and a compound having the composition N 2 H 2 are evolved. 

F. S. K. 

Action of the Electric Spark on Mixtures of Nitric Oxide 
with Hydrogen, with Methane, &c. By S. Cooke (Ghem. News, 
58 , 130—131).—Under the influence of sparks (from a coil capable 
of giving a 4-inch spark), with the eudiometer wires half an inch 
apart, a mixture of hydrogen and nitric oxide always explodes, pro¬ 
vided the proportion of hydrogen to nitric oxide does not exceed 
6:10; but with the wires closer together, or with a feeble coil, or if the 
pressure is diminished to 300 mm. of mercury, no explosion occurs. 
The carefully dried gases explode quite as readily as when they are 
not dried. The nature of the gaseous mixture after explosion varies 
very considerably, but there is little doubt that much of the nitric 
oxide is converted into oxygen and nitrogen. Explosions have also 
been obtained with nitric oxide and hydrogen sulphide; with nitric 
oxide and methane with the production of carbonic anhydride and 
oxygen: other hydrocarbons in proper proportions and suitable spark 
make an explosive mixture with nitric oxide. Carbonic and nitric 
oxides mixed do not explode under the influence of the spark, but 
combination goes on gradually with the production of carbonic anhy¬ 
dride and nitrogen. D* A. L. 

Decomposition of Nitric Oxide in Contact with Water and 
with. Potash, By S. Cooke {Ghem. Neivs , 58,155—156).—Nitric 
oxide exposed in tubes over water in the dark undergoes gradual 
decomposition with the production of nitrous acid, nitrogen, and a 
little nitrous oxide. The change is always slow, but is more active at 
the commencement than at the end of an experiment; it is also 
accelerated by the presence of platinum and by heat, whilst admix¬ 
ture with hydrogen retards it. The action of potassium hydroxide on 
nitric oxide is also aided by platinum and heat (compare this Journal, 
1877, ii, 37). D. A. L. 

Action of Hydrogen Sulphide on Arsenic Acid. By L. W. 
McCay (Zeit. anal . Ghem., 27 , 632—634; compare Brauner and 
Torcdcek, Trans., 1888, 145).—When a slow stream of hydrogen 
' sulphide is passed through an acidified solution of an arsenate'at 7U°, 
besides arsenic pentasulphide there is also formed some free thioxy- 
■ arsenic acid, H 3 As0 3 S. This, under the influence of, mineral acids 
and heat, decomposes into free sulphur and arsenious acid, the latter 
of which then yields arsenic trisulphide with the, hydrogen sulphide. 
A solution of thioxyarsenic acid may be obtained by passing hydro- 
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gen sulphide not in excess into a cold, dilute, acidified solution of 
potassium arsenate. If a larger quantity of hydrogen sulphide is 
employed, the excess may be removed either by immediate addition 
of copper sulphate or by a vigorous stream of air bubbles. An 
opalescence caused by free sulphur may be removed by shaking with 
asbestos. The clear, strongly acid liquid obtained, exhibits the fol¬ 
lowing properties. It remains clear for a long time after addition of 
sulphuric or hydrochloric acid; it gives no immediate precipitate 
with hydrogen sulphide, but ultimately yields one. When boiled, it 
gives a precipitate of pure sulphur, without evolution of hydrogen 
sulphide or sulphurous anhydride. With hydrogen sulphide, the boiled 
and cooled liquid gives au immediate precipitate of arsenic trisulphide; 
it gives no precipitate with copper sulphate; with mercuric chloride 
it gives immediately a heavy yellowish-white precipitate; with silver 
sulphate it gives a heavy black precipitate, the filtrate from which 
contains no arsenious acid. The potassium thioxyarsenate of Bouquet 
and Cloez agrees with this solution in all the above particulars. 

M. J. S. 

Barium Sulphite. By E. R. Hodges ( Ohem , News, 58, 128) ; 
Cr. S. Johnson (ibid., 155).—Hodges’ experiments led him to infer 
that barium sulphite is insoluble in hydrochloric acid ; but Johnson 
proves it to be readily and completely soluble in that solvent. He, 
moreover, shows that pure aqueous barium chloride is not precipitated 
by sulphurous acid, but that in the presence of dissolved oxygen a 
precipitate of barium sulphate forms. I). A. L. 

Solubility of Gypsum. By G. A. Raupenstratjch (GJiem. Centr 
1888, 821—822, from Fhaarm . Gentralhal. , 29 , 229—233).—The author 
finds that a saturated solution of gypsum is readily obtained, but 
supersaturation of the solution can only be obviated by shaking the 
solution for some time. The solubility of gypsum increases up to the 
temperature of 32°, between 32° and 38° it remains almost constant, 
and at higher temperatures than 38° decreases. Natural gypsum 
comports itself like artificial, provided it be pure. After heating, 
gypsum takes up water of crystallisation more or less rapidly, and 
shows the normal solubility again. J. W, L. 

Ancient Mortar from a Roman Wall in London. By 
J. Spilleb (Ukem. News , 58, 189).—While examining some mortar 
from a Roman wall, exposed when sinking the foundations of the 
new Post Office buildings in St. Martin Vle-G-rand, the author found, 
after extracting as much silica as possible by means of dilute hydro¬ 
chloric acid, that the residue yielded nearly 11 per cent, of silica to 
cold dilute sodium hydroxide. Under similar treatment with cold 
soda, tfuilder’s sand and pulverised flints yield a mere trace of silica 
in solution, whilst mortars 20, 100, and many hundreds of years old 
yielded quantities of silica increasing with the age of the mortar. The 
author suggests that perhaps the Romans used a puzzuolaria in com¬ 
pounding their mortar, or perhaps this soluble silica or silicate is the 
direct result of long contact of plain sand and lime. The mortar 
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from St. Martin’s-le-Grand had the following composition per 
cent?:—Sand and brick, 46*48; acid-soluble, Si0 2 0*52 ; alkali-sol able 
Si0 2 10*44, A1 2 0 3 8*00, Fe 3 0 3 0*48, CaO 20*02, MgO 0*76, C0 2 13*03’ 
v S0 3 0*37, NaCI trace, H a O and loss 4*90. D. A. L. > 

Analysis of Money. By J. 0. Welch (Ghem. News, 58, 164— 
165).—The author has analysed some specimens of “ manilla money” 
made in Birmingham. It is yellowish-red, reddish-yellow, brass or 
bronze-like in colour, and in shape like a Gr. They proved to be 
variable alloys of lead and copper with small quantities of iron, tin 
zinc, antimony, and arsenic. Some contained pieces of originally 
unmolten metal, and some had a semi-fused appearance. Another 
coin resembling gold in colour contained per cent.: On, 62*58 • 
Zn, 37*26 ; Fe, 0*11 ; Pb, 0*013, and had been silvered to pass for a 
6d. -piece. D. A. L. 

New Hydrated Cupric Chloride. By E. Chuabd {Ghem. Oentr., 
1888, 887, from Arch . sci. Phys. Nat. Geneve [3], 19, 477).—A hydrated 
cupric chloride of the formula CuCl 2 + 3H 2 0 crystallises from the 
5 solution of the green hydrate when cooled down to 0°. The existence 
■ Of this compound explains the change in the colour of the solution 
» /( which takes place when it suffers dilution, for the chloride of the 
■/'green hydrate contains only 2 mols. H 2 0, and by dilating or by 
i cooling below 0°, the chloride with 3 mols. H 2 0 is formed, and gives 
a blue colour to the solution. The latter chloride again loses 1 mol. 

!'; H 2 0 when the solution is boiled. J. 

\ , 

Purification of Mercury. By J. M. Crafts (Bull Sec. Ohim 
49 , 856—860).—Mercury can be completely freed from lead, zinc, tin* 

. and other impurities by placing it in a slightly inclined glass tube* 
provided with a funnel at the lower extremity, and aspirating a 
. gentle stream of air through the apparatus for about 48 hours. The 
[ oxides of the metals collect at the upper end of the tube, aud after 
; about 24 hours, as a rule, the surface of the mercury is quite clean 
5 ,stnd the operation is finished. Large qnantities can be treated in 
this way, but mercury which has been used for amalgamating zinc 
f ^bontains such a large amount of impurity that this method cannot be 
^suitably employed. Silver is not removed by this process. 

A stream of pure air was passed through pure mercury contained 
m the apparatus described above, but even after 10 days 5 time no 
appreciable quantity of oxide was formed. 

Platinum, in the form of thin foil, is not attacked by cold mercury, 
but when the latter is boiled, air being excluded, the platinum is 
; gradually acted on. Only a small quantity is dissolved, as a large 
proportion separates in the form of a black powder, and almost the 
whole is simply held in suspension. The surface of the mercury 
remains bright, but when a stream of air is passed, the platinum 
' collects at the surface after some time as a black powder, and on dis¬ 
tilling the separated mercury only a very small quantity of platinum 
remains. F. S„ K. 

VOL. LVI. ' " c •" ' 
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The average of the 26 results obtained bv the electrolysis of the 
ammonium and potassium double salts is higher than the average 
of all the results. This is probably due to the fact that in oxidising 
the tin, the platinum vessel is always attacked to a slight extent, and 
that in dissolving the stannic bromide, a small portion may be lost by 
volatilisation. If, therefore, the average of the 26 experiments is 
taken as the most trustworthy result, the atomic weight of tin is 
118-8034 (O = 18-96) or 119*1 (O = 16). 

Experiments in which it was sought to determine the atomic weight 
by converting pure tin into stannic sulphide, and estimating the 
sulphur in the latter, did not give satisfactory results (118-676 aLs^the 
average of eight experiments). It was also found that when the oxide 
is reduced with pure hydrogen, a small quantity of tin is always 
volatilised. S. K. 

Action of Incandescent Platinum Wire on Gases and 
Vapours. By W. R. Hodgkinson and F. K. S. Lowndes ( Ghem . 
Nmvs, 58, 187).—When a spiral of platinum wire is exposed to the 
action of chlorine in a glass glohe and rendered incandescent by an 
electrie current, a white glow is observed round the heated wire, 
the sides of the globe become covered with platinous chloride, and 
very fine crystals of platinum are formed on the wire. With bro¬ 
mine or iodine vapour, the Same round the wire is greatly increased, 
but only a very small quantity of platinous bromide or a trace of the 
iodide is formed, and no crystalline metal is produced. With dry 
silicon fluoride, crystals of silicon are deposited, and the top of the 
globe is deeply corroded, presumedly by the liberated fluorine. 

D, A. L. 

Normal Platinum Chloride. By R. Engel (Bull Sac. GUm 50, 
100—102),—hTormal platinum chloride, PtCU + 4H 2 C), can be obtained 
by dissolving the calculated amount of platinum oxide in a solution 
of platinum chloride hydrochloride; the liquid is filtered and 
evaporated. The crystals are deliquescent like those of the hydro¬ 
chloride. When dry hydrogen chloride is passed over the crystals 
heated at 80°, the hydrochloride is formed; at a lower temperature 
no combination takes place. N. H. M. 
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Hexagonal Zinc Sulphide. By W. Stahl (Ghem. Oenir ., 1888, 
943, from Berg . E&tt. Zeii., 47, 207 — 208). —The naturally occurring 
mineral, wurtzite, which has also been artificially prepared, has been 
noticed by the author as a product of the blast furnace of the Sophia 
smelting work in the Lower Harz. It forms clear, wine-yellow, 
shining, hexagonal crystals, mostly in tufts, with the faces ooP2, P2, 
2P2, and OP. Cleavage in the direction R and ©oR. Hardness 
— 3—4, sp. gr. = 4*32; composition:— 
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Zn. Fe. J£n. Pb. S. 

66-08 0-55 trace 0-31 32*88 = 99'82 

J. W. L. 

Arsenopyrite from Servia. By A. Schmidt ( Zeit . Kryst. Min., 
14, 573—574).—The specimen examined formed part of the collection 
of the Royal Hungarian Geological Survey at Budapest. It is stated 
to have come from the Luta Strana adit-level, Servia. The arseno¬ 
pyrite occurs, with iron pyrites and zinc blende, in small prismatic 
crystals, on which were observed the forms ooP, OP, -^Poo, fPco, 
the two last being new for this mineral. The axial ratio is computed 
to be a : b : c = 0*686 : 1 1*170. Analysis of this arsenopyrite gave 
the following results:— 

He. As. St. S. Zn. Insoluble. Total. 

34*58 42*38 0*14 21*71 0*46 0*22 99*4& 

The percentage of zinc is evidently due to an unavoidable admixture 
of blende. B. H. B. 

Formation of Deposits of Oxides of Manganese. By F. P. 

Duhndtgton (Amer.' J. Set, 36 , 175—178).—In view of the results of 
a series of 15 experiments, it appears possible that many deposits of 
manganese ore in calciferous rocks have been formed by the action of 
solutions of sulphates rather than of bicarbonates. An illnstration of 
such action is perhaps afforded by the manganese deposits of Crimora, 
Augusta Co., Virginia. Wherever pyrites has been deposited, the 
outcrop is gradually converted into limonite by weathering, and the 
acid solution of ferrous sulphate which sinks into the underlying 
deposits, must carry with it all the manganese in the pyrites itself 
and in any disintegrating silicates. As this solution is exposed to the 
air or meets with calcium carbonate, ferrous carbonate will be formed, 
whilst the manganese sulphate will remain in solution until exposed 
to the action of both air and calcium carbonate at the same time. 

B. H. B. 

Artificial Production of Hydrocerusite. The Composition 
of this Mineral and the Constitution of White Lead. By 
At, Boubgeois (Bull. Soc. Chim ,, 50 , 83—85).—Hydrocerusite, 
2PbC0 3 , Pb(OH)a, is formed if a boiling solution of lead acetate (1 mol.) 
is treated with litharge (If mol.), and when cold, with carbamide 
(1 moL). The liquid is*then filtered and heated at about 130° for 
some hours, when a quantity of nacreous spangles separate which are 
washed with water. These have a sp< gr. = 6‘14 at 15°, dissolve, with 
effervescence in nitric and acetic acids, and give off water and carbonic 
anhydride at 400°, leaving a residue of massicot slightly coloured by a 
trace of minium. 

White lead consists of a mixture of hydrocerusite and cerusite. 

3ST. H. m 

Preparation of Pyromorphite and Mimetesite. By L, Michjbi, 
(Zeit Kryst Min., 14, 619, from Bull. soc. frang. min,, 10, 138).— 
The author mixes three equivalents of lead phosphate or arsenate, ora 
mixture of the two, with one equivalent of lead chloride in a porcelain 
crucible. He covers the mixture with a thin layer of lead chloride, 
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and places tlie crucible in one of fireclay. Both, are hermetically 
sealed, the intermediate space being filled with ignited magnesia. 
The crucibles are then heated to the melting point of gold, and. slowly 
cooled. The cavities of the fused mass contain hexagonal prisms as 
much .as 2 cm. in length and 1 mm, in width. The best results were 
obtained with the mixture corresponding with kampylite (Analysis 4), 
the prisms being well developed and perfectly transparent. The 
crystalline products obtained bad the following compositions;— 



PbsAsjjOg. 

PbsPgOg. 

Pb01 2 . 

Total, 

Sp. gr. 

1. 

89-75 


9*92 

99-67 

7*12 

2 . 

84*73 

4-97 

10-03 

99-73 

6*93 

3. 

79-S5 

10-06 

8* 98 

98-89 

6-97 

4 . .. 

69-78 

20-02 

10-07 

99-87 

6*93 

5 .. 

46 -05 

44-87 

9-79 

100-71 

— 

6. 

29-37 

59-24 

10*31 

98-92* 

— 

7... 

19-43 

68-98 

10-12 

98-53 

I —— 

8 .. 

10*21 

79-67 

9*71 

99-59 

— 

9. 

— 

89 -87 

10*14 

100-01 

1 " 


On the addition of a small quantity of lead chromate, yellow or 
orange crystals are obtained. In rare cases, they are of a grass-green 
colour. B. H, B. 


Uranite from Madagascar. By E. Jansettaz (Zeil Kryst. Min., 
14, 608, from Bull. soc. franq. min,, 10, 47).—The mineral examined 
forms greenish-yellow aggregates of crystals exactly similar in ap¬ 
pearance to those of Autun. Analysis gave the following results:— 

H a O, P 2 O g . U0 3 . Fe,O s . CaO. Total. 

22*08 14*93 55-08 T36 6*51 99*96 

These results correspond with the formula (UG 2 ,Ee,Ca) 3 P 2 0g + 
12H 2 0. Of the proportion of water, 9 per cent, is evolved at 65°. 

B. H. B. 

Baryto-celestine from Werfen in Salzburg. By E. Hatle and 
H, Tauss ( Jahrb . /. Min,, 1888, ii, JEtef.., 210, from Tschermak's min. 
Mitth 9,227—231).—The baryto-celestine accompanying the wagner- 
ite of Werfen has hitherto been regarded as barytes. It forms 
druses, crystals 1*5 cm. thick, and radiated or granular masses. It is 
of a pink colour, and translucent, with a hardness of 3*5 and a 
sp. gr, of 4*17. Analysis gave 84*80 per cent, of barium sulphate 
and 15*05 of strontium sulphate. The formula is 4BaSO* + SrSO*. 

B. H. B. 

Arseniopleite, a New Swedish Mineral. By L. J. Igelstrom 
(Jahrb. f. Min., 1888, ii, Mem., 117—122).—Numerous rare and new 
minerals occur with braunite and hausmannite at the manganese 
mine, SjOgrufvan, in the parish of Gryhyttan, Oerebro, Sweden. In 
November 1887, the author discovered there another new mineral, 

* 99*51 in the original paper. 
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which he names arseniopleite from the metal arsenic, and rrXetov 
(more). The mineral occurs in intimate association with rhodonite 
in small veins in dolomite. It also occurs in the same rock in 
masses 0*5 to 1 cm. in thickness. Its colour is cherry-red. No 
crystals have been found. It is uniaxial and positive, and judging 
from the cleavage appears to crystallise in rhombohedral forms. 
Analysis gave the following results:— 

Ass 0 5 . MnO. Fe*0 3 . PbO. CaO. MgO. H 3 0. Total. 

44*98 28*25 8*68 4*48 8*11 8*10 5*67 98*27 

Traces of Sb 2 0 5 and 01 were observed. Arseniopleite is a basic 
arsenate, like olivenite. It resembles most closely diadelphite and 
synadelphite. It, however, contains no alumina. Its relation to the 
other hydrated arsenates occurring in Sweden may be seen from the 
following list:— 

Chondroarsenite.... (Mn0) & As 2 0 6 4- 2^H 2 0. 

Xantboarsenite .... (Mn0) 5 As 2 0 6 4- 5H 2 0 (Abstr., 1886, 25). 


Haemafibrite . (MnO^AstAs + 5H 2 0. 

Polyarsenite . (Mn0)4As 2 0 5 4- H 2 0 (Abstr., 1887, 347). 

Allactite... (MnO^As^Os + 4H 2 0. 

Diadelphite.. (Mn0) 8 As 2 0 6 + Al 2 0 3 (Fe 2 0 3 ) 4- 8H 2 0. 

Synadelphite. (Mn0) 5 As 2 0 5 4- Al 2 0 3 (Fe 2 0 3 ) + 5H a O. 

Arseniopleite. 3 (MnO,OaO,PbO,MgO) 8 As 2 05 4- 

Mn 2 0 3 (Fe 2 0 3 ) 4" 3H 2 0. 


(Compare Abstr., 1887, 902.) B. H. B. 

Treatment of Natural Silicates with Hydrochloric Acid as a 
means of Ascertaining their Structure. By E. A. Schneider 
(Amer. OJiem . 10, 405—408).—Referring to the recent paper by 

Clarke (Abstr., 1888,659), the author remarks that the weathering of 
minerals may be used for drawing conclusions as to their constitution, 
and suggests the carrying out of a number of experiments, substi¬ 
tuting hydrochloric acid for the atmospheric carbonic anhydride, and 
accelerating its action by heating in sealed tubes in a water-bath, the 
mineral being finely powdered. H. B. 

Minerals of the Tyrol. By A. Catheein (Jahrb. /. Ik, 1888, ii, 
Ref., 220'—221, from Tschermak's min. Mitth ., 8,400 — 413). —1. The 
so-called Paragonite from the Zillerthal .—The composition of this 
mineral is found to be tbat of talc, and not that of mica. It is as 
follows:— 


SiO s . MgO. FeO. H s O. Total. 

62*24 30*22 2*66 4*97 100*09 

This talc is the matrix of the actinolite from this locality. 

2, A New Pseudomorph of Fassaite .—This was found at Monzoni in 
association with crystals of grossular remarkable for the occurrence 
of the rare plane 4Qf, first observed by Bauer on garnet from 
Oravieza. The composition of the fassaite is as follows 
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ville. Some of the crystals were 2 inches in length, and in perfec¬ 
tion, depth of colour, and transparency, rival those from St. Gothard. 

6. Aragonite Pseudomorph. —A crystal from Pima Co., Arizona, 
originally consisted of aragonite, but had been almost entirely 
changed and impregnated by ferric and manganese oxides. It had 
an outer coating of white cacholong. B. H. B. 

Artificial Formation of Mica. By C. Doelter (Jahrb. f. Mm.> 
1888, ii, Mem., 178—180).—In May, 1888, the author announced to the 
Royal Academy of Sciences of Vienna, that he had successfully pro¬ 
duced mica artificially. From alumina-hornhlende and augite he 
obtained biotite, and from pennine and glaucopbane he obtained 
phlogopite, when these minerals were fused with magnesium fluoride 
a nd sodium fluoride at a red heat. In the same manner, biotite is 
obtained on fusing the silicate, K^AbSisOs -f Mg^SiO*, with sodium 
and magnesium fluorides. When ferrous silicate is substituted for the 
magnesium silicate, ferriferous biot-ites are obtained. Recently the 
author has obtained very excellent results by fusing garnet and anda- 
lusite with fluorides. Biotite, closely resembling that from Vesuvius, 
is obtained by fusing pyrope or almandine with sodium and mag¬ 
nesium fluorides. Very beautiful crystals of muscovite are obtained 
by fusing andalusite with potassium fluoride, silicon fluoride, and 
aluminium fluoride in the proportion of 4 : 3 : 1 at a low red heat. 
Curiously enough, the artificial mica usually exhibits a smaller axial 
angle than the natural. Zinnwaldite is obtained by fusing, at a duE 
red heat, andalusite with 4 parts of potassium fluoride, 3 of silicon 
fluoride, 2 of aluminium fluoride, and 1 of lithium carbonate. 

B. H. B. 

Chiastolite. By M. Rohrbach ( Chem . Cenir., 1888, 942, from 
Zeit. deut . geol. ges 39, 632—638).—The author again points out that 
the characteristic cross-like division of the coal-black substance has 
iio connection with a twin-formation, but most probably with a crys¬ 
talline “ growth ” which, according to the author’s view, has been 
brought about as follows:—The primarily-formed black, prismatic 
crystals have grown on the coP faces more than on the edges, and, 
consequently, appear notched ; the black, slate-like particles cover¬ 
ing the crystals are pressed back from the faces, but on the edges 
they become enclosed by the substance of the crystals. 

J. L. 

Cordierite-gneiss from Connecticut. By E. 0. Hovey (Amer. 
J. ScL, 36, 57—58).—Cordierite (or iolite), which has hitherto been 
found in America only as an accessory constituent in rocks, has been 
found at Guildford, near New Haven, with biotite, quartz, and some 
plagioclase constituting a true gneiss. This is the first time cordierite- 
gneiss is reported from America. B. H. B. 

Occurrence of Piemontite. By B. Koto (Zeit. Kryst . Min^ 14, 
599—600, from J. Coll. Sci. Tokyo , 1, 303) .—In a former paper, the 
author described the occurrence of piemontite (manganese-epidote) 
with glaucophane-bearing rocks of the archasan-schist series. The dark- 
violet rocks are developed most typically in the vicinity of the town 
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of Tokusima, on the island of Shikoku. Here piemontite occurs in 
association with fine quartz grains, forming a stratified rock, in which 
sericite, garnet, rutile, orthoclase, and specular iron ore occur as 
accessory constituents. In the glaucophane-schists, piemontite also 
occurs as an accessory constituent. An analysis of piemontite, isolated 
by means of Thoulet’s solution, from Otakisan in the province of 
Awa, gave the following results:— 

Si0 2 . A1 2 0 3 - EeA- Mn 2 0 3 . CaO. MgO. NaA H 2 0. Total. 

36*16 22*52 9*33 6*43 22*05 0*40 0*44 3*20 100*53 

Pienaontite-sehist is widely distributed throughout Japan. Like 
glaucophane-schist, it occurs in the lowest portion of the chlorite- 
sericite gneisses of the arcbasan formation. B. H. B. 

Origin of Primary Quartz in Basalt. By J. P. Idditcs (Amer. 
J. Sci. , 36 , 208—222). — The basalts in the vicinity of the Rio Grande 
Canon, Tewan Mountains, New Mexico, contain porphyritie rounded 
grains of crackled quartz, surrounded by light green shells of micro¬ 
scopic augites. Similar remarkable occurrences of free silica in 
a basic magma are met with in the lithophysse of the rhyolitic 
obsidian from Obsidian Cliff, Yellowstone National Park, and from 
Cerro de las Navajas, Mexico. This anomalous association of primary 
igneous materials was most probably brought about by great pressure 
and aqneo-igneous action, induced by the influence of water-vapour 
absorbed in the molten glass. In order to show that the chemical 
composition of quartz-bearing basalts is not characteristic of a par¬ 
ticular modification of rock magma, the author gives the following 
analyses:— 



I. 

n. 

III. 

IY. 

Y. 

YI. 

Si0 2 . 

52-27 

52-87 

51-57 

52*38 

57-25 

56*28 

TiO,. 

1*49 

1*60 

1*43 

1*22 


0*84 

•A1A. 

17-68 

17 ‘01 

17*72 

18-79 

16*45 

14-28 

EflgOj. ...... 

2-51 

1*44 

6*24 

2*88 

1*87 

4*69 

FeO........ 

5*00 

5*89 

1-78 

4*90 

4-72 

4‘05 

MnO. 

0*23 

0*32 

0*45 

0*18 

0*10 

0*16 

CaO........ 

8*39 

7-69 

8*82 

7-70 


7*94 

MgO.. 

6*05 

6*86 

4-91 

4*91 

6-74 

6*37 

BaO........ 

0*06 

0*06 



_ 



1*58 

1*59 


1-76 

1*57 

1*23 

Na^O ...... 

4 T9 

3*51 

3*59 

3*99 

3*00 

2*98 

Ia 2 0 ....... 

— 

— 

— 

— 

_ 

0*01 

H a O. 

0*82 

1*29 

0*64 


0*40 

0*93 

CO*. 

trace 

0*37 

0*58 

- 

■ 


. 

— 

—- 

— 



0*40 

Cl...... 

trace 

trace 

—* 

■ 


0*17 

Total....... 

100-27 

99*90 

. 99*88 

99-91 

100*35 

100-28 


B. H. B. 
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Peridotite of Iron Mine Hill, Cumberland, Rhode Island. 

By M. E. Wadsworth (Jahrb. f. Min., 1888, ii, Ref., 224—225, from 
Bull. Mm . Comp. Zool. Harvard , 7, 183).—The mean of a number of 
analyses of the iron ore, peridotite, from Iron Mine Hill, Cumberland, 
Rhode Island, was as follows 

SiOo. A1A- Fe 2 0 3 + EeO. MnO. CaO. MgO. Ti0 2 . 

22-87 10*64 44-88 2*05 0-65 5-67 9*99 

Zn. H 2 0. Total. 

0*20 (3-05) 100*00 

Under the microscope, the ore is seen to consist of magnetic pyrites, 
olivine, plagioclase, and actinolite. B. H. B. 

The Badenweiler Ore Deposit. By A. Wollemann (Zeit Kryst . 
Min., 14, 624—628, from Verk. phys. med. ges. Wurzburg, 20 , 39).— 
The ore deposit of Badenweiler traverses a highly siliceous sandstone, 
and is enclosed on the one side by granite and porphyry and on the 
other by Keuper marl, in which rocks numerous branches of the 
deposit are met with. After giving a geological sketch of the vicinity 
of Badenweiler, the author gives the results of his petrographical and 
chemical investigations of the crystalline rocks of the district. The 
somewhat coarse-grained granite of the Eorstgartchen contains oligo- 
clase, orthoclase, and mica, analyses of which minerals are given. As 
farther macroscopic constituents, quartz, hornblende, and ortbite are 
met with, whilst magnetite, apatite, zircon, rutile, anatase, and 
epidote occur microscopically. The minerals found in the ore deposit 
include barytes (analysis given), quartz, fluorspar, brown-spar, zinc- 
blende, zinc silicate, galena, anglesite, linarite, cerussite, pyro- 
morphite (three analyses given), yellow lead ore, and copper pyrites. 
TVom the last-named mineral, copper glance and copper indigo are 
produced in indistinct pseudomorphs. Other products of decomposi¬ 
tion are chrysocolla, malachite, and limonite. The quartz appears to 
be younger than the barytes and fluorspar, after which it forms 
pseudomorphs. The memoir concludes with a discussion of the 
genesis of the ore deposit by lateral secretion. B, H* B. 

Mineral Springs in the Adrnirals-gartenbad, Berlin- By R. 
Fresenius (J.pr. Cliem . [2], 38, 236—240),—On 24th January, 1888, 
the spring delivered 12*8 litres per minute; the temperature of the 
water was 15-2°, the air temperature being 5°. The water was 
perfectly clear, but deposited oxide and phosphate of iron on exposure 
to air; its sp. gr. at 17*5° was 1*021016; no micro-organisms were 
developed in the bacteriological research. The detailed analysis is as 
follows, all the carbonates being calculated as normal carbonate' 
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In 1000 parts by weight. 


Sodium chloride. 26*715139 

Potassium chloride... 0*139062 

Lithium chloride. 0*002197 

Ammonium chloride............ 0*018855 

Calcium chloride. 0*520697 

Magnesium chloride. 0*644199 

Sodium bromide. 0*020943 

Sodium iodide. 0*000598 

Calcium sulphate .. 0*297493 

Strontium sulphate .... -. 0*037129 

Barium sulphate ... trace 

Magnesium carbonate. 0*245551 

Ferrous carbonate... 0*008097 

Manganous carbonate... 0*000160 

Aluminium phosphate. 0*000107 

Aluminium silicate (Al 2 03 , 3 Si 0 a). 0*00*2173 

Calcium borate. 0*005807 

Silica.... 0*013925 


28*672132 

Carbonic anhydride combined with') 
the normal carbonates* to form > 0*131754 

bicarbonates ...J 

Free carbonic? anhydride. 0*014010' 

28*817896 

The author compares this water with other waters as to its contents 
of sodium, calcium, and magnesium chlorides, sodium bromide, and 
sodium iodide. A. G. B. 

Analysis of Boneegno-water* By M. Glaser and W. Kalmann 
(Ber., 21, 2879—2881).—The quantity of water flowing from this 
medicinal spring, which has its source in the Tesobo Mountain, varies 
during the year. The analysis of a sample taken at the time of 
greatest flow is given below; one litre at 18° containing— 


H 3 As0 4 * 

FeSO.. 

Feg(S0 4 ) 8 . 

Fej(P0 4 ) 2 . 

AIjCSOJs. MnSO* 

0*1531 

0-0072 

3*0980 

0-0285 

1-5572 0-1684 

CoS0 4 . 

U 1 SO 4 . 

ZnS0 4 . 

CuSO* 

CaSO,. MgS0 4 .. 

0*0353 

0-0862 

0*0121 

0-0306 

1-9072 Q-3657 

k 2 sq 4 . 


2 T%S 0 4 . 


Organic 


JSTaCi.. SiOg. matter. 

0-0400 

0-3009 0-0043 0-1274 0-2280' 


Total solids, by direct estimation, 8*1440 grams. 

A comparison with the analysis previously given (Ahstr., 1888, 
796) shows that the quantity of arsenic acid has decreased consider* 
ably (38*1 mgrm. per litre), whilst the other constituents are present 
in almost the same quantities as before. F. S. JL 
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Analyses of the Waters of some American Alkali Lakes, By 
T. M. Chatard ( Amer . J. Sri., 36, 146—-150).—The four analyses 
given represent the most important alkali lakes so far known. For 
determining the boric acid, Gooch’s method (Abstr., 1887, 299) was 
found to be the most accurate. Of the four lakes, the most northern 
is Albert Lake (I), in south-east Oregon. The sample analysed was 
taken in September, 1887, 1 foot below surface, and 35 feet from the 
shore; sp. gr. 1*03117 at 19 8°. IL Big Soda Lake, near Ragtown, 
Churchill Co., [Nevada; sample taken in 1881 at the depth of 1 foot; 
sp. gr., 1*0995 at 19*8°. III. Mono Lake, California, although of a 
composition favourable to utilisation, is practically inaccessible on 
account of its great altitude. The sample was taken in 1882 at the 
depth of 1 foot ; sp, gr. 1*045 at 15*5°. IY. Owen’s Lake, Inyo Co., 
California, is 17 miles long and 9 miles wide, its greatest depth being 
51 feet. It is estimated to contain 22 million tons of sodium carbo¬ 
nate. The manufacture of soda at this point has been commenced. 
The sample was taken in September, 1886 ; sp. gr. 1*062 at 25°. 

The analytical results were as follows, a being the composition in 
grams per litre, and b that per cent, of solid constituents:— 



la. 

15. 

II a. 

IK. 

Ilia. 

nn, 

TVa. 

ITS. 

SiOg.. 

0*232 

0-59 

0*304 

0*24 

0-070 

0*12 

0*220 

0*28 

K........ 

0*538 

1-37 

2*520 

1*95 

0*961 

1-79 

1*644 

2-13 

Na. 

14-690 

37 *51 

45-840 

35-53 

19 *685 

36*81 

28*500 

36*96 

Ca ....... 

— 

— 

— 

— 

0*020 

0*04 

0*014 

0*02 

Mg 

— 

— 

0-270 

0*21 

0*055 

0*10 

0*005 

— 

[S'esCg »• •. 

— 

— 

— 

— 

j. 0 *003 

0*01 

f 0*014 

0*02 

A1 2 0 3 .... 

so 4 . 

0*706 

1*80 

12*960 

10*05 

J 6*672 

12*48 

\0 *024 
7*505 

0*03 

9*73 

B207 *«•. • 

— 

— 

0*314 

0*24 

0*160 

0*30 

0*367 

0*49 

co 3 ,. 

9*486 

24*21 

20*934 

16*23 

13*690 

25*61 

19 *398 

25*16 

Cl .. 

13*462 

34*67 

45 *690 

35 *41 

12 *104 

22*64 

19 *344 

25*09 

H. 

0*058 

0*15 

0*181 

0*14 

0*052 

0*10 


0*10 

Totals .... 

39-172 

H* 

8 

i 

129-013 

100*00 

53*472 

100*00 

i 

77-098 

100*01 


B. H. B. 


Organic Chemistry. 


Isoallylene. By G. Gustavson and ST. Demjanoff (J. pr . Chem. 
[2], 38, 201—207).—Isoallylene may be prepared by the action of 
zinc-dust on an alcoholic solution of dibromopropylene. The latter, 
best obtained by tbe action of potassium hydroxide on tribromhydrin, 
is allowed to drop slowly into the warm mixture of zinc-dust and 
80 per cent, alcohol, contained in a flask. The isoallylene evolved is 

* 100 *00 in the original paper,*, - 
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collected over water, in which it is very little soluble. 10 grams of 
dibromopropylene yield 900 to 1000 c.e. of the gas. 

Isoaltylene is a colourless gas, smelling like normal allylene; it 
"burns with a strongly luminous dame, and gives no precipitate with 
ammoniacal cuprous chloride or silver nitrate. With aqueous solu¬ 
tions of mercuric chloride or sulphate it gives a white precipitate. 
The gas from 10 grams of dibromopropylene was absorbed by 
35 grams of bromine, the unaltered bromine dissolved in sodium 
hydroxide solution, and the colourless oil washed with water. It 
weighed 17 grams, the calculated yield being 18 grams, and had the 
formula C 3 H 1 Br 1 . Isoaltylene tetrabromide smells of camphor, and has 
the sp. gr. 2*729 at 0° and 2*658 at 18° (water at 0° = 1); it solidifies 
when cooled to —18°, and melts below 0°; at the ordinary pressure 
it distils between 215° and 230° with partial decomposition. Normal 
allylene tetrabromide has the sp. gr. 2*690 at 0° and 2*652 at 18°, 
and does not solidify in a freezing mixture. That the two are not 
identical is conclusively proved by the fact that by the action of zinc- 
dust isoallylene is liberated from the one, and normal allylene from 
the other. 

On heating sodium with an ethereal solution of isoallylene in a sealed 
tube at 100°, the sodium is converted into a white powder, which 
evolves normal allylene when treated with water. Favorsky has 
shown that this conversion of iso- into normal hydro-carbons by the 
action of sodium, is characteristic of the homologues of acetylene. 

When passed into strong sulphuric acid, isoallylene is absorbed, 
and on dilution with, water and addition of potassium hydroxide, 
acetone separates; this is a strong argument in favour of isoallylene 
being dimethylenemethane , CH 3 'OICH 3 , thus (I) CH 3 'OiCH 2 4- 2H 2 S0 4 
= CH 3 ;C(HS0 4 ) 2 *CH 3 ; (2) CH 3 *C(HS0 4 ) 2 *CH 3 4 H 2 0 = CH 3 *COCH 3 
-h 2H 2 S0 4 . If this is the case, the dibromopropylene from which 
isoallylene is obtained must be CH 2 Br* CBr!CH 2 , and isoallylene 
tetrabromide must be CH 2 Br*CBr 2 *CH 2 Br. A. G. B. 

Cyanurates. By A. Cuus and O. Putensen (/. pr. Chem. [2], 
38, 208—229).—The amethyst-coloured crystals, obtained when, 
eyannric acid is mixed with ammoniacal copper sulphate, have the 
composition ( 0 3 N 3 03 H 2 ) 2 Cn, 2 NH 3 . By digesting them with dilute 
ammonia, violet needles of the composition (C 3 N 30 3 H 2 ) 2 Cu,SNH 3 are 
obtained, and if strong ammonia is used a deep blue compound, 
(C 3 N 3 0 3 H 2 ) 2 Cu,4NH 3 , is formed; but this last is very unstable, 
rapidly losing ammonia in the air. When the first of these ammoniacal 
copper cyannrates is digested with water, a basic copper cyanur&te, 
CW,Og(Cu-OH), -f 3H 2 0, is formed. An acid copper cyanurate of the 
composition (CsNaQsH^CuyCaNsOsHsjNHs 4* H 2 0 is formed when 
copper carbonate is digested with cyanuric acid and ammonia. The 
salt, CjtNsOsHCu 4* 3H 2 0, is precipitated when sodium cyanurate is 
added to copper sulphate ; and normal copper cyanurate, (C 3 N 3 0 3 ) 2 Cu 3 
4- H 2 0, crystallises when acid magnesium cyanurate is mixed with 
copper sulphate. The following cyanurates are also described: Acid 
magnesium cyanurate, ammoniacal cadmium cyanurate, ammoniacal 
rinc cyanurate, ammoniacal nickel cyanurate, cyanurates of nickel* 
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cobalt, and manganese; tetramethylammonium cyannrate, and further, 
cyanurates of quinoline, quinine, cinchonine, strychnine, narco tine, and 
caffeine. A. Gr. B. 

Preparation of a-Dibromhydrin. By 0. Asohan (Ber., 21, 
2890—2892).—a-Dibromhydrin is best prepared as follows;—Phos¬ 
phorus tribromide (650 grams) is dropped in quantities of from 10 to 
20 grams at a time into pure, warm glycerol (500 grams), the whole 
being well shaken and cooled after each addition of bromide. The 
operation is at an end in from three to four hours. After keeping 
for 24 hours, the mixture is heated on the water-bath for about three 
hours, cooled, diluted with water (3 to 4 yols.), extracted with ether 
and the extract washed with sodium carbonate solution and dried. 
After evaporating the ether, the residual oil is heated at about 200°, 
and then fractionated; the portion boiling at 208—218°, which con¬ 
stitutes about two-thirds of the whole, is finally distilled under 
reduced pressure. 500 grams of glycerol yield 135 grams of pure 
^-dibromhydrin. The requisite quantities of yellow phosphorus and 
bromine can be employed instead of phosphorus tribromide. 

When a-dibromhydrin is treated with nitric acid of sp. gr, 1*48, the 
principal product is a liquid boiling at 78—79° (18 mm.), which con¬ 
tains bromine and nitrogen.- It forms very stable, yellow, readily 
crystallisable salts. p. S. K. 

Epichlorhydrin. By C. Paal (Ber. t 21, 2971—2973).— Chhriodo- 
hydrin methyl ether , C 3 H 5 ClI*OMe, is obtained by heating epichlor- 
hydrin (1 mol.) with methyl iodide (1 mol.) at 190°, fractionating 
the product, and removing the free iodine with finely divided silver. 
The yield is about 20 per cent, of the theoretical quantity. It is a 
colourless oil with a pungent smell, exceedingly sensitive to light, 
and miscible with the ordinary solvents excepting water, in which it 
is insoluble. It boils at about 200° with partial decomposition, and 
is readily volatile with steam. 

Chloriodohydrin ethyl ether , C 3 H 8 ClTOEt, is prepared by heating 
epichlorhydrin with ethyl iodide at 200—220', and purifying the 
product as described above. The yield is 30—50 per cent, of the 
theoretical quantity. It boils at 200—210° with slight decomposition 
and resembles the preceding compound. 

Chloriodohydrin isopropyl ether , C 3 H 5 01I*0Pr^, prepared in like 
manner, boils at 208—212° with partial decomposition and resembles 
the ethyl ether. The normal propyl ether boils at 200—210° with 
slight decomposition; it is relatively stable and less sensitive to light 
than the other ethers which, however, it resembles in other respects. 

F. fi. K.’ 

Propyl-phyeite, By A. Fattcotoer (Compt, rend., 107,629—630). 
—The action of hypochlorous acid on epichlorhydrin results in the 
assimilation of water, most probably because of the acidity,of the 
liquid, and the “propyl-phyeite ” obtained by Garins by saponifying 
the product of this reaction, and described by him as a lower homo- 
logue of erythrol, is in reality ordinary glyeq&ih .» ,. r t 0* JH* B, 
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Molecnlar Weight and Valency of Perseite. By Maqttenne 
(Corrupt, rend,, 107, 583—586).—When perseite is treated with boil¬ 
ing hydriodie acid, it is partly converted into resinous products of 
indefinite composition, and partly into a volatile liquid which can be 
separated into two fractions boiling at 100—110° and 190—200° 
respectively. The first is a heptine, isomeric with oenanthylidene, 
which boils at 102—105° after rectification over calcium oxide and 
over sodium ; sp. gr. at 20° = 0*78. The second fraction is a dense red 
oil with a slight ethereal odour. It boils at 192—196° under ordinary 
pressure, and at 92—95° under a pressure of 40—50 mm., but decom¬ 
poses to a considerable extent even when distilled in a vacuum. It 
consists mainly of heptyl iodide “with a small quantity of heptine 
hydr iodide. 

The dibenzoic acetal of perseite , C 21 H 04 O 7 , is obtained by the action 
of benzaldehyde on perseite in presence of alcohol saturated with 
hydrogen chloride. It forms confused, slender, microscopic needles 
which soften at 215°, but have no definite melting point, and are 
quite insoluble in water and almost insoluble in alcohol. 

These results show that the formula previously attributed to per¬ 
seite (Abstr,, 1888, 807) is incorrect, and that perseite is really the 
next higher homologue of mannitol, and has the formula C 7 H 16 07 . It 
is the first instance of a heptahydric alcohol and of a sugar containing 
7 carbon-atoms. 0. H. B. 

Constitution of the Glucoses. By B. Raymakn (Ber., 21, 2841_ 

2842).—The author considers that the aldehyde and ketone formulae 
explain the chief reactions of the glucoses, and that the reactions 
which Tollens mentions (Kurzes Eandb. d. Kohlenhydrate ), as incom¬ 
patible with the assumption that these compounds are aldehydes do 
not afford sufficient grounds for changing the formulas. 

1ST. H. M. 

Oxidation of Arabinose with Nitric Acid. By H. Bjxiani 
(Ber., 21, 3006—3009).—Calcium arahonate is obtained in consider¬ 
able quantities when arabinose (1 part) is heated at 35 ° for about 
six hours with nitric acid of sp. gr. 1*2 (2 parts), the diluted solution 
. boiled with excess of calcium carbonate, filtered, evaporated, and 
mixed with alcohol. This method can be suitably employed for the 
preparation of arabonic acid. 

Calcium trihydroxyglutarate is obtained from arabinose as follows:_ 

Arabinose (1 part) is digested at 35° with nitric acid of sp. gr. V 2 
(2*5 parts); after the evolution of gas has ceased, the solution 
is evaporated until free from nitric acid, the residual syrup dissolved 
in water (25 parts), boiled with calcium carbonate, and the hot solu¬ 
tion filtered. The sparingly soluble, red calcium salt which separates 
is spread on porous plates, and by concentrating the mother-liquor, 
separating the salt, and repeating the process several times, 40—45 
per cent, of the weight of the arabinose employed is obtained in the 
form of calcium trihydroxygluiarate. It is very similar to calcium 
s&ccharate in appearance and in its behaviour when heated with 
water. The potassium salt, C 5 H a 0 7 K 2 , crystallises in large, colourless 
monoelimc plates or prisms, is readily soluble, and is not converted . 
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into ilie acid salt when the aqueous solution is evaporated with acetic 
acid. Lead acetate and silver nitrate produce white precipitates in 
an aqueous solution. 

Trihydroxyglutaric acid , C 5 H 8 07 , obtained by decomposing the 
calcium salt with oxalic acid, crystallises from alcohol in colourless, 
microscopic plates, melts at 127°, and does not reduce Fehling’s solu¬ 
tion. The normal ammonium salt crystallises in slender needles and 
is very readily soluble. F. S. E. 

Action of Nitrons Acid on Hexamethyleneamine. By F t . 

Mater ( Ber 21, 2883—2890).— Trimethylenetrimtrosamine , C 3 H6N 8 0 3 , 
is obtained when an ice-cold solution of hexaraethyleneamine (1 part) 
in water (40 parts) is mixed with ice-cold, dilute (1J- per cent.) 
hydrochloric acid, and a solution of sodium nitrite (2J parts) in a 
small quantity of water immediately added. After about 15 minutes, 
the yellowish, crystalline substance which separates at the surface is 
thrown on to a filter, washed with cold water, and dried on porous 
plates. The yield is 50 to 60 per cent., or more, of the amine 
employed. It crystallises from boiling alcohol, in which it is 
moderately soluble, in small, yellowish, silky needles or prisms, melts 
at 105—106°, and is readily soluble in cold acetone, but only 
moderately so in warm benzene, chloroform, and ether, and insoluble 
in light petroleum. It dissolves unchanged in cold glacial acetic acid, 
and the molecular weight determined by Raoult’s method was found 
to he 196. On exposure to moist air, the crystals lose their silky 
appearance, and when treated with cold water, a slight evolution of 
nitrogen occurs. It melts under boiling water to a yellowish oil 
which gradually dissolves with evolution of nitrogen, and the solution 
contains formaldehyde. The same decomposition takes place, hut 
much more quickly, when it is warmed with glacial acetic acid or 
dilute acids, but the decomposition into formaldehyde and nitrogen is 
not quite quantitative, as traces of ammonia are formed at the same 
time. When heated in a capillary tube, or when treated with con¬ 
centrated acids, it is immediately decomposed with evolution of 
nitrous fumes, and when heated on platinum foil it explodes. It 
gives Liebermann’s reaction. The filtrate obtained in the prepara¬ 
tion of this compound contains unchanged hexamethyleneamine; if, 
however, the mixture is kept for a long time before separating the 
nitrosoamine, the latter is decomposed into formaldehyde and nitro¬ 
gen, and some of the hexamethyleneamine is converted into form¬ 
aldehyde and ammonia. 

Dinitrosopentamethylenetetramine was obtained by gradually add¬ 
ing dilute bydrochloric acid to a solution of hexamethyleneamine and 
sodium nitrite (compare Griess and Harrow, Abstr., 1888,1268). 3$ 

melts at 202—203°, and gives Liebermann’s nitroso-reaction. 

F. S. E. , 

Identity of Futresine and Tetrametliylenediamine. By L. v. 
UdrInszkt and E. Baumann (Ber. ? 21, 2938—2941) .—A direct com*? 
parison of the dibenzoyl-derivatives of putresine {Briber), tetra- 
mefhylenediamine, and the compound obtained by authors from 

von. r,vT. «■ ' . ' ; V ,r V, ' ' ' J, ‘ & ' ; 
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the urine of a patient suffering from cystinuria (compare Abstr., 
1888, 1296), proved that these bases are identical. 

Concentrated solutions of guanidine, creatine, creatinine, and similar 
compounds give a precipitate with soda and benzoic chloride, whereas 
no separation occurs in solutions containing less than 0*5^ gram of the 
bases ; it is therefore necessary that when benzoic chloride is used as 
a reagent for di ami nes (loo. citS) only very dilute solutions of the 
latter should be employed. ^T* S. K. 

Decomposition of Acetone with Bleaching Powder. By W. 
B. Orndorff and H. Jessel (Amer. Ghem. J ., 10, 363—367).—Liebig 
stated that acetone could advantageously be substituted for alcohol in 
the preparation of chloroform ; this statement has been contradicted 
by Siemerling, yet chloroform is now largely made from acetone. In 
a number of trials, the yield was 166 to 173 per cent, of the weight of 
the acetone used, and the residual liquors contained considerable quan¬ 
tities of calcium acetate. The reaction is represented by 2CO(OHs)2 
4 6CaOCl 2 = 2CHC1 3 + 2Ca(OH) 2 4- SOaOl, 4 Ca(CH 3 -COO) 2 . 
Liebig states that calcium carbonate is precipitated during the reaction, 
but the precipitate is calcium hydroxide. Acetophenone similarly 
treated with bleaching powder, yields chloroform, calcium hydrate, and 
calcium benzoate. H. B. 

Dinitrosoacetone. By H. v. Pechmann and K. Wehsarg (Per., 
21, 2989—2993).—When dinitrosoacetone (compare Abstr., 1887, 28) 
is boiled with water or acids, it is decomposed into carbonic anhydride, 
hydrogen cyanide, water, and ammonium hydrogen oxalate; but when 
it is heated with glacial acetic acid, oxamic acid, melting at 210°, and 
hydrogen cyanide are formed. 

Triniirosopropane , NOH‘.CH*C(NOH)*CHIhTOH, prepared by heat¬ 
ing a mixture of dinitrosoacetone (1 mol.), hydroxylamine hydro¬ 
chloride (1 mol.), sodium acetate (1 mol), and water at 50—60° for 
1 to 2 hours, separates from hot water in the form of a colourless, 
crystalline powder melting at 171° with sudden decomposition. It 
is only sparingly soluble in ether, but readily soluble in alcohol, from 
which it crystallises in needles, and it dissolves slowly, but in con¬ 
siderable quantities, in hot water. It behaves like dinitrosoacetone 
when heated with dilute acids, but its aqueous solution can be boiled 
for a short time without decomposition taking place. Ferric chloride 
gives a brownish-red coloration with a dilute aqueous solution; 
ferrous sulphate produces a wine-red colour, and the solution then 
gives a violet precipitate with soda. 

JDiniirosoacetonehydmzone , 17 OH.‘CH*C(N 2 HPh)*CH;iSrOH, pre¬ 
pared by treating dinitrosoacetone (1 mol.) with phenylhydrazine 
(1 mol.) in hot, alcoholic solution, crystallises in yellow needles, melts 
at 145° with decomposition, and is readily soluble in alcohol and 
ether, more sparingly in benzene and light petroleum, and insoluble 
in water. It dissolves in alkalis with a yellow, and in concentrated 
sulphuric acid with an orange-yellow coloration. The ace%Z-deriva- 
tive, C»H 2 1L0 2 Ac, a light yellow, crystalline compound, melts at 
133% and is soluble in dilute alcohol. It dissolves in alkalis with a 
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yellowish coloration, but tlie solution becomes colourless on boiling, 
and on adding acids, a compound, C 9 H s lSr 4 0, is precipitated in shining, 
colourless needles. This substance is also formed when the acetyl- 
derivative is boiled with water. A compound, CibHjsN - *, is obtained 
when dinitrosoacetone is heated with excess of phenylhydrazine 
acetate. It crystallises from hot alcohol or benzene in shining, yellow 
plates melting at 122°. It is not acted on when boiled with ferric 
chloride, and its solution in concentrated sulphuric acid does not give 
a coloration with this reagent. 3?. S. K. 

Sulphoisovalerie Acid. By G. de Varda (Clmn. Centr ., 1888, 
887—888, from Bend. Acad, dei Lincei [4], 4, 1).—100 parts of 
isovaleric acid are mixed with 100 parts of chlorosulphonic acid, and, 
after the spontaneous reaction has ended, the mass is heated to 150° ; 
it is then diluted with several volumes of water, and distilled from the 
oil-bath until the distillate no longer has an acid reaction. The distil¬ 
late is then heated with plumbic carbonate for some time, filtered while 
hot, and the lead precipitated from the solution by hydrogen sul¬ 
phide, the solution of the free acid being concentrated in a vacuum. 

Sulphoisovaleric acid so obtained forms deliquescent crystals. The 
aqueous solution partly decomposes when heated on the water-bath. 
The lead salt, C5H 8 S0 5 Ph.2H 2 0, crystallises from water in colourless, 
odourless, small plates, which taste sweet; they are slightly soluble in 
water, and insoluble in alcohol, ether, and chloroform. The barium 
salt, containing 1 mol. H 2 0, forms small, tabnlar crystals, without 
smell or colour, and taste bitter. It is soluble in water, insoluble in 
alcohol, ether, and chloroform. J. W. I j. 

Constituents of Cocoa Fat. By P. Graf (Arch. Fharm. [3], 26, 
830—846; comp. Kingzett, Trans., 1878, 38).—The melting point of 
various samples of commercial cocoa butter from widely different 
sources was determined both in open and closed glass tubes. In the 
open tube, the results varied from 29° to 33*4°, whilst in the closed 
tube 11 samples gave 34'3° and one 33*5°. The whole of the samples 
were mixed together for the further investigation. The fat was 
found to contain hardly any free acid. Two determinations of 
glycerol averaged 9*59 per cent. A little eholesterin and small 
quantities of formic, acetic, and butyric acids were detected. After 
the separation of oleic acid, the solid fatty acids were isolated by 
fractional crystallisation, followed by Heintz’s method of fractional 
precipitation by means of magnesium and barium acetates. Ko 
acid with a higher molecular weight than arachidie acid was found; 
this confirms Traub’s statement that he was unable to find theobromic 
acid asserted to be present by Kingzett. The presence of oleic, 
stearic, and palmitic acids was confirmed; and either lauric acid or, 
one of its isomerides was isolated: there was not sufficient material 
at hand to settle this point. J. T f 

Action of Hydrogen Phosphide on Aldehydes and Ketone 
Acids. By J. Messinger and C. Engels (Ben, 21,291&-^2928).— 
The compound obtained by passing hydrogen phosphide and hy-r 
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drogen chloride into an ethereal solution of pyruvic acid has the 
constitution P(CMe<^» 3 , and is named by the authors pJws- 

'phorus-trianhydropyrwvic acid (compare Abstr., 1888, 441). It is in¬ 
soluble in cold acids, and on beating, decomposition takes place. 
It dissolves in warm, glacial acetic acid, and separates unchanged on 
cooling. It is not acted on by bromine even at 150°, but when 
boiled with water it is decomposed into pyruvic acid and hydrogen 
phosphide. 

Phosphonis-triJiydropyruvic acid Tiydrazide , 

P[CMe(OH)*C(OH)IN 2 HPh] s , 

is formed when the preceding compound is warmed with phenyl- 
hydrazine in alcoholic solution; it is a colourless, crystalline com¬ 
pound, melts at 132°, and is moderately soluble in alcoholic ether, but 
only sparingly in cold alcohol, and almost insoluble in ether. 

Eydmzonepyruvic acid Tiydrazide, CuHmNiO, is formed, together 
with hydrogeu phosphide, when phosphorustrianhydropyruvic acid 
is heated with excess of phenylhydrazine, in which it is readily 
soluble. It crystallises from hot alcohol iu colourless, shining plates, 
melts at 162°, and is only sparingly soluble in cold alcohol and ether. 

BJiosphorus-trihydropyruvic acid dianilide , 

CONHPli-CMe(OH)-P<gJ e e ( ( °^;^>OTl 1 , 

is obtained when aniline is gradually added to an alcoholic solution of 
phosphorns-trianhydropyruvic acid. It separates from warm alcohol 
in colourless crystals, melts at 158°, is very sparingly soluble in cold 
alcohol and insoluble in water or ether. It is completely decom¬ 
posed, with separation of phosphorus, when treated with hydrogen 
chloride in alcoholic or ethereal solution. 

Dihydrazonepyruvic ac id Tiydrazide, NPh(COdDMe!N 2 HPh) 2 , is formed 
when the preceding compound is treated with phenylhydrazide. It 
crystallises from alcohol in small needles melting at 169°. 

Phosphorns-trianhydropyruvic acid and toluylenediamine yield a 
crystalline compound, CgHsOeP -f 2C 6 H 3 Me(OTy 2 , which melts at 
178° with decomposition. 

Hydrogen phosphide, in presence of hydrogeu chloride, has no 
action on ethyl acetoacetate or benzoylcarboxylic acid, but tribromo- 
pyruvic acid absorbs the gas in considerable quantities with evolution 
of hydrogen bromide and the ultimate formation of phosphorus-tri- 
anhydropyruvie acid. F. g. K. 

Action of Heat on Tartaric Acid in Aqueous Solution. By 

E. M. Wedard' (GJiem . Genir 1888, 889, from AtU. B, Acad . Sei. 
Torino , 6, 65—67),—The author noticed that when tartaric acid had 
been heated for several days in sealed tubes with ferrous sulphate, 
several of the tubes exploded violently, and in the others a consider¬ 
able quantity of carbonic anhydride was found. As the ferrous salt 
had not become oxidised at all, the reaction had not been a simple 
reduction of tbe tartaric acid. Tartaric acid heated with water alone 
1*' 150° in sealed tubes also suffered a considerable loss of carbonic 
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anhydride. In one experiment, the author opened the tube after 
heating, allowed the carbonic anhydride to escape, then sealed it 
again, and submitted the contents to a further heating, and repeated 
the operation until no further evolution of carbonic anhydride took 
place, after which the resulting liquid was found to contain pyro- 
tartaric acid along with undecomposed tartaric acid. <T. W. L. 

Freezing Points of Solutions of Aluminium Alkyls. By E. 
Louise and L. Roux ( Gompt . re?id., 107, 600—603).—Pure ethylene 
bromide was used as a solvent, the molecular reduction, T, with this 
liquid being 118. The number obtained with mercury propyl was 
\I24*8; mercury isobutyl, 122*7; mercury isoamyl, 123*6; mercury 
phenyl, 120*4. 

Alumini um ethyl gave a molecular reduction of 115*6, which agrees 
with the formula Al 2 Et 6 . 

Aluminium propyl, obtained by tbe action of aluminium on 
mercury propyl, is a colourless, mobile liquid, which boils at 250° and 
takes fire in contact with the air. Aluminium isoamyl, obtained in a 
similar way, is a somewhat viscous, colourless liquid, with an odour 
of amyl compounds; it boils at 250° under a pressure of 80—100 mm., 
and does not readily take fire in contact with the air. The molecular 
reduction with aluminium propyl is 92*8, and with aluminium iso¬ 
amyl 84*5. These values agree more closely with the formula AlgR* 
than with A1R 3 , and hence confirm the conclusions deduced from 
vapour-density determinations (Abstracts, 1888, 583). 

0. H. B. 

Substituted Pyromueie Acids. By H. B. Hill and A. W. 
Palmer (Amer. Chem. X, 10, 373—391).—With the exception of a 
sulphopyromucic acid briefly described by Schwanert, no farfuran- 
derivatives containing the sulphonic group are described; yet tbe 
general behaviour of pyromueie acid is similar to that of benzoic acid. 

6 -Sulphopyromucic acid is readily formed by treating pyromueie acid 
with fuming sulphuric acid. The acid itself is extremely soluble in 
water, but may be obtained in large, deliquescent crystals. The follow¬ 
ing salts are described: BaC fi H 2 S0 8 + 4H 2 0; Ba(C 5 H a S0 6 )2 4- 4H*0, 
and also with 6H 2 0; CaC 6 H 2 S0 6 4 3H 2 0; PbC 5 H 2 SO s + 2H s O, all 
readily soluble in hot water; Ag 2 C 6 H 2 SO$ is sparingly soluble in 
water; E 2 C 6 H 2 B0 6 4- 4H 2 0; KC 5 H 3 S0 6 ; Na 2 C 5 H 3 SO* 4- 5H s O, and 
NaCaHaSOs 4* H a O, all very soluble. All these salts crystallise 
readily. By treating the dry sodium salt with phosphorus penta- 
chloride, and the resulting viscous oil with ammonia, the crystalline 
B-sulphopijromucamide, OsHoSO^NH^, is obtained; it is readily 
soluble in hot water, and melts at 213°. The dry acid is only decom¬ 
posed by bromine at 100°, dibromosucemic acid and other products 
being formed; in aqueous solution the acid is mainly converted into 
fumaric acid. Dilute nitric acid oxidises it slowly, and also produces 
f umarie acid and some oxalic acid; concentrated nitric acid at 
readily converts it into Klinkhardt’s 6-nitropyromucic acid, and at 
the same time a neutral substance, in all ^probability «*-dinitro- 
f nrf nran, is formed. - 

Although bromine-derivatives of 6-sulpbopyromncio add cannot be 
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obtained by the action of bromine, they may be obtained by sul- 
phonating the corresponding bromopyromucic acids: /3-JBromo - 
S-sulphopyromucic acid is extremely soluble in cold water, and forms 
deliquescent crystals. The salts— 

BaOsHBrSOs + 4H 2 0; Ca0 5 HBrS0 6 4- 6H 2 0 f PbC 5 HBrS0 6 + 4H 2 0 ; 

K 2 C 6 HBrSO« + 1|H 2 0 (?) 

are described 5 they are all crystalline and soluble in water. That the 
acid is really a derivative of <5-suIphopyromucic acid is proved by 
obtaining this acid by treatment of the bromo-acid with zinc and 
ammonia. Bromine in aqueous solution readily converts the bromo- 
acid into monobromofnmaric acid. Concentrated nitric acid readily 
yields fi-brorno-c-nitrojpyromucic acid, soluble in water, alcohol, &c., 
and melting at 159—1(50°. 

ff-oj-Dibromo-S-sulphopyromucic acid is prepared by dissolving /3- 7 -di- 
bromopyromucic acid in fuming sulphuric acid, but it is more advan¬ 
tageous to use the mixture of and ^-5-dibromopyromucic acids 
resulting from the decomposition of the tetrabromo-acid, as the 
/?-£-dibromo-aeid js but little acted on by the sulphuric acid. The 
acid in question is very soluble in water, and is crystalline; the 
following salts are described: BaC 5 Br 2 S0 6 4* 5B 2 0 and also with 
3E 2 0; PbC*Br,SOe + 4H 2 0; Ag 2 C 6 Br 2 S0 6 + H a O; K 2 C 5 Br 2 S0 6 4- H 2 0. 
That the sulphonic acid occupies the ^-position, the only pos¬ 
sible one, is proved by treatment of the above barium salt with 
zinc-dust and ammonia, when the 5-sulphopyromucic acid first 
described is obtained. Bromine in aqueous solution readily oxidises 
the barium salt, giving barium sulphate and dibromomaieic acid. 
Dilute nitric acid oxidises it to dibromosuccinic acid. Concentrated 
nitric acid yields a mixture of ^- 7 -dibromo-^-nitropyromn.cic acid, 
crystallising from water in sparingly soluble, slender, yellow needles, 
that melt at 204—205°, and /3^-dihromo-«a-dinitrofurfuran, a substance 
melting at 150—151° and crystallising from benzene, as the compound 
C 4 Br 2 (£T 0 3 ) 2 0 ,C 6 H 6 , which readily gives off this benzene of crystal¬ 
lisation. H. B. 

Metadiethylbenzene. By A. Voswinkel ( JBer 21,2829—2831)* 
Meiadiethylbemme , CeH^Etj), is obtained, together with the para- 
compound, by the action of ethyl bromide and aluminium chloride on 
benzene; the two compounds are separated from each other by means 
of the barium sulphonates. It boils at 181—182°, and does not 
solidify at — 20 % but becomes thicker. Sp. gr. = 0*8602 at 20 ° com¬ 
pared with water at 4°. When boiled with dilute nitric acid, ethyl- 
benzoie and isophthalic acids are formed. The barium sulphonate 
(with 3 mols. H a O) crystallises in hemispherical groups of prisms, 
rather sparingly soluble in cold water. The copper salt (with 4 mols. 
H 2 0 ) forms bright-blue plates of a satiny lustre; the potassium salt 
(with 1 mol. H 2 0) crystallises in quadratic plates. The snlphonamide 
separates from the dilute alcoholic solution in long, flat needles, 
melting at 101—102°. The bromine-derivative, CeByEtsBr, boils at 
about 288°. The teira brow, o-compound, CsEtaBr*, crystallises from 
alcohol in small, colourless prisms melting at 74°. Nitxvmetvdiethyh 
benzene, €$HJEV$ 0 2 , is a pale yellow liquid, which boils at 
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280—285°, with decomposition. The trinitro-compound , C 6 HEt 2 (Nr0 2 )c, 
crystallises from light petroleum in prisms melting at 62°. Amido - 
metadiethylhenzene , C 6 H 3 Et 2 *ItfH 3 , prepared by reducing the nitro- 
derivative, is a colourless liquid which distils readily with steam; the 
hydrochloride crystallises in groups of very long needles ; the acetyl- 
derivative forms stellate groups of needles melting at 104°. Metadi- 
ethylphenol , C fi H 3 Et 3 *OH, is obtained by fusing the sulphonic acid 
with potash; it boils at 225°, and dissolves sparingly in water; the 
solution gives a blue-violet colour (which changes to green on adding 
alcohol) with ferric chloride. Meta-ethylbenzoic acid, C 6 H 4 Et*COOIL, 
crystallises in long needles, melts at 47°, and is almost insoluble in 
water* The calcium salt (with 4 mols. H 2 0) forms lustrous needles, 
readily soluble in water and alcohol. IN. H. M. 

Synthesis of Consecutive Tetramethylbenzene. By 0. 

Jacobsen ( Ber ., 21, 2821—-2828).— Dinitrobromopseudocumene, 

[(JSr0 2 ) 2 : Br : Me 3 = 5 : 6 : 2 : 1 : 3 : 4], 

obtained by the action of nitric and sulphuric acids on bromopseudo- 
cumene [Br : Me 3 = 2:1:3: 4], crystallises from hot alcohol in 
small, yellowish-white, lustrous prisms, melts at 182°, and dissolves 
readily in hot benzene, sparingly in hot alcohol. 

Bromopseudocumene, [Br : Me 3 = 2:1 : 3 : 4], has the same boiling 
point as the 5, 1 , 3, 4 compound: 237—238° (not 226—229°). The 
sulphonamide melts at 185° (not 187—188°; compare Kelbe and 
Pathe, Ber., 19, 1546). 

1 , 2, 3, 4 -Tetramethylbenzene is prepared by heating pure bromo¬ 
pseudocumene (25 grams), methyl iodide (40 grams), and sodium 
(14 grams), in presence of sufficient absolute ether to cover the latter. 
After two or three days, it is distilled. The yield of tetramethyl¬ 
benzene is 38 per cent, of the weight of the bromopseudocumene* 

Bibromometaxylene, [Me* : Br 2 = 1:8:2: *4], is obtained in the 
preparation of symmetrical dibromometaxylene by brominating the 
hydrocarbon; it is an oily liquid which, when cooled, solidifies to a hard 
crystalline mass melting at — 8 °, and boils at 269° under 760 mm. 
pressure. The dinitro-derivative forms almost colourless, microscopic 
crystals, melts at 191°, and dissolves readily in toluene, very sparingly 
in alcohol. When exposed to light it becomes yellow* The sodium 
sulphonate, C 6 HMe 2 Br 2 *S0 3 INa -f- H 2 0 [= 1 : 3 ; 2 : 4 : 6 ], crystallises 
in groups of needles; the potassium salt with 1 mol. H 2 0 forms 
lustrous plates, sparingly soluble in cold water; the barium salt 
crystallises in small prisms. The amide separates from alcohol in 
small prisms, which melt with decomposition above 300°. When the 
sodium salt is treated with zinc-dust and ammonia, the salt of ordinary 
unsymmetrical metaxylenesuiphonic acid is formed. 

Orthodiamidometaxylene , [Meg ; (NH 2 ) 2 = 1:3:5: 6], is obtained 
by very prolonged action of tin and hydrochloric acid on the dinitro- 
dibromo-compound, and is liberated from its hydrochloride by dry 
distillation with sodium carbonate in a stream of hydrogen. It crys¬ 
tallises from water in rhombic plates, melts at 78*5°, and dissolves 
readily in alcohol, ether, and hot water* When exposed to moist air, 
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it becomes grey-violet. The constitution of this compound as given is 
proved by the synthesis of 1 , 2 , 3 , 4 -tetramethylbenzene from, the 
liquid dibromometaxyl ene by the action of methyl iodide and sodium, 
using ether as a diluent. 

When symmetrical dibromomefcasylene is heated with sulphuric 
acid (3 parts) at 240°, it is converted into the liquid isomeride. 

V F ; N. H. M. 

Tetrethylbenzene, By 0. Jacobses? ( Ber 21, 2819—2821). 
— Symmetrical tetrethylbe.nzene , C 6 H 2 Et 4 [Et 4 = 1 : 2 : 4 : 5], is, 
obtained, together with a smaller amount of the isomeride [Et 4 = 

1 : 2 : 3 : 4 ], by the action of ethyl bromide on benzene in presence of 
aluminium chloride, at a temperature not above the boiling point of 
the bromide; the product is sulphonated in the cold and the sodium 
sulphonate heated at 170° with hydrochloric acid. It melts at 13°, 
and boils at 250°. When boiled with dilute nitric acid, and the 
product farther oxidised with permanganate, pyromellitic acid is 
formed. 

Dibromoietrethylbenzene , C 6 Br 2 Et 4 [Et 4 = 1 : 2 : 4 : 5], crystallises 
from hot alcohol in long, thin prisms melting at 112 '5°. 

Sodium tetrethylbenzenesulphonate , C 6 H Et 4 ‘S0 3 Na + 4H 2 0, Crystal- 
Uses from water in very large, lustrous plates, sparingly soluble in 
cold water, much more readily in alcohol, almost insoluble in cold dilute 
aqueous soda. The barium salt (with 9 mols. H 2 0) is sparingly 
soluble in hot water. The sulphonamide , C l 4 H 2 i - SG 2 *NH 2 , crystallises 
from hot dilute alcohol in rhombic plates, melting at 122 °. 

K H. M. 

Pentethylbenzene and its Decomposition by Sulphuric Acid. 
By O. Jacobsek (Her., 21, 2814—2819; compare Abstr., 1887, 660; 
1888, 137).— Feniethylbemene, C 6 HEt 3 , is prepared by the action 
of ethyl bromide on benzene in presence of aluminium chloride, 
and purified in a manner similar to the pentamethyl-compound (loo. 
cit.). It forms a thick oil, which boils at 277°, and does not solidify 
at — 20 °. Sp. gr. = 0-8985 at 19°. 

Bromopentethylbenzene^ C g BrEt 3 , obtained by brominating the hydro¬ 
carbon dissolved in glacial acetic acid, crystallises from alcohol in 
long needles, melts at 47*5% and boils at abont 3^5°. It is readily 
soluble in hot alcohol. 

The sulphone , S0 2 (CsEt 3 ) 2 , crystallises from light petroleum con¬ 
taining some alcohol in large, transparent, hexagonal prisms of a 
glassylustre, melts at 76°, and is very readily soluble in alcohol, much 
less in light petroleum, and insoluble in water. 

^ Sodium pentethy Ibenzenesulphonaie, CisH^SCWa -f 4H 2 0, crystal¬ 
lises from water in thin, lustrous plates, moderately soluble in hot 
water, much more soluble in alcohol. The anhydrous salt crystallises 
from 90 per cent, alcohol in groups of hair-like needles. The 
potassium salt (with 2 mols. H 2 0 ) crystallises in thin plates, rather 
readily soluble in hot water, much more soluble in alcohol. The 
ammonium (with 1 mol. H 2 G) and barium (with 9 mols. H 2 0) salts 
crystallise respectively in large, thin plates and small scales. When 
pentethylbenzene i$ treated with an equal volume of .sulphuric acid 
jp. much fuming sulphuric acid added to the cooled mixture that 



ORGANIC CHEMISTRY. 


41 


a clear, brownish-yellow solution is obtained, and the whole kept for 
4—5 days at the ordinary temperature, hexethylbenzene and tetrethyl- 
benzene [Et* = 1:2:3: 4] are formed. 

Hexethylbenzene melts at 129° and boils at 298°. 

Tetrethylbenzene [Et* = 1 : 2 : 3 : 4] boils at 254°, and does not 
solidify at —20°. It is probably identical with Gfalle’s compound 
(Abstr., 1883, 1091). The dibromo-derivative , C 6 Br 2 Et 4 , crystallises 
in prisms of a glassy lustre, melts at 77°, and is sparingly soluble in 
boiling alcohol. 

Barium tetrethylbenzenesuljohmate , (Ci 4 H 2 f S0 3 ) 2 Ba 4- 6H 2 0, crystal¬ 
lises from water in fiat prisms ot a glassy lustre; the sodium salt (with 
5 mols. H 2 0) forms readily soluble, rhombic plates. The amide sepa¬ 
rates from its solution in water and alcohol in well-formed crystals of 
a glassy lustre, and melts at 107°. H. H. M. 

Synthesis of Aromatic Selenium Compounds. By C. Chabrif, 
(Bull, Soc. Ghim 50, 133—137).— Phenyl selenide, SePh 2 , is obtained 
by adding aluminium chloride to selenium tetrachloride (1 part) and 
benzene (3 parts), contained in a reflux apparatus, until no more 
hydrogen chloride is evolved. The temperature in the flask varies 
from 22° to 27°, and the operation is finished in about 60 hours. It 
boils at 227° under a few cm. pressure. Phenyl chloride and an oil 
boiling at 250° under a pressure of a few cm. are also formed. 

Selenium oxychloride in presence of aluminium chloride and 
selenious anhydride, also react with benzene. NT. H. M. 

Consecutive Metaxylenol. By O. Jacobsen (Per., 21, 2828— 
2829).—The author previously (Abstr., 1878, 412) ascribed to con¬ 
secutive metaxylenol the melting point 74*5°. N61 ting isolated the 
compound from commercial xylidine, and found the melting point 
49°. This melting point is now confirmed by preparing metaxylenol 
by heating pure parahydroxymesitylic acid ; the product melted at 
47—48°. The xylenol previously obtained (loc. ciL ) was paraxylenol. 

HT. H. M. 

Nitronitrosoresorcinoh By 0. de la. Harps and F. Ebvjsrdin 
(Bull, Sac . Ghim,, 49 , 760-—768;.— NitronitrosoresorGinol, 

[OH: NO* : O : ISTOH = I : 2 : 3 : 4], 

is obtained when a cooled mixture of nitroresoreinol (1 mol.), melting 
at 85°, with a solution of soda (1 mol.) in 10 parts of water and an 
aqueous solution of sodium nitrite (1 or 2 mols.) is gradually added 
to excess of dilate and well-cooled sulphuric acid. The yellow, 
flocculent precipitate is washed with water, dried over sulphuric acid, 
and extracted with ether to remove traces of nitrosoresorcinol. It 
crystallises from alcohol in brownish needles, and is readily soluble 
in water, acids, and alkalis, but only moderately soluble in alcohol, 
and insoluble in ether, benzene, and chloroform. It is not changed 
when heated to about 200°, but ac higher temperatures it deflagrates, 
violently. It yields diamidoresorcinol (compare Fitz, Ben, 8, 631) 
when reduced with tin and hydrochloric acid. The aqueous solution 
gives an intense green coloration with ferrous sulphate or with iron 
filings, and a slightly acid solution of the colouring matter^ yhich earn 
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be precipitated from the aqueous solution by adding sodium chloride, 
dyes wool green (compare Fevre, Abstr., 1883,733). Concentrated 
sulphuric acid added to a mixture of resorcinol and nitronitroso- 
resorcinol, produces a green colour, which changes to blue and then to 
a dirty violet; from this solution water precipitates brown flocks,* 
which dissolve in alkalis with a greenish-brown coloration. 

Mtroresorcinol, [(OH) 2 : N0 2 = 1:3:4], melting at 115°, does 
not form a nitroso-derivative when treated as described above. 

F. S. K. 

Condensation-product of Quinone and Ethyl Aeetoaeetate. 

By H. v. Pechmann (Per., 21 , 3005—3006).—A condensation-product, 
C 16 Hi( 50 e, is formed when quinone (1 gram) is heated at 100° with 
ethyl aeetoaeetate (2*5 grams) and a 50 per cent, solution of zinc 
chloride (6 grams) in absolute alcohol. It melts at 184°, and is solu¬ 
ble in boiling alcohol or glacial acetic acid, but insoluble in water. 
The solution in concentrated sulphuric acid turns deep blue when 
heated. It yields crystalline derivatives when treated with bromine, 
but it is not acted on by phenyl hydrazine, benzoic chloride, sodium 
ethoxide and alkyl iodides, or by boiling hydriodic acid. A crystalline 
bibasic acid, C u Hi<> 0 6 , is precipitated when the preceding compound is 
hydrolysed with alcoholic potash and the solution acidified with acetic 
acid. It sublimes without melting, and is insoluble in all ordinary 
solvents. The potassium salt, Ci4HioK 2 0 6 + 2H 2 0, is a colourless, 
crystalline, sparingly soluble compound, and loses its water at 125°. 

F. S. K. 

Derivatives of Paramidoisobutylbenzene. By 0* Gtelzer 
(Per., 21 , 2941—2949, and 2949—2961).— ParacetamidobromisobutyL 
benzene , CJIo’CsHaBrKHAc, prepared by brominating acetamidoiso- 
butylbenzene. crystallises from hot dilate alcohol or benzene in large, 
shining scales or plates, and melts at 153°. It is readily soluble in 
alcohol, hot benzene, ether, carbon bisulphide, and chloroform, but 
only very sparingly soluble in boiling water. 

A})iidobromisobutylbenzene , C 4 H 9 *C 6 H 3 Br‘]SrH 2 , is a heavy, yellowish, 
aromatic-smelling oil, boiling at 264—265° (710 mm.) with decom¬ 
position, and volatile with steam; it is readily soluble in alcohol, ether, 
and benzene, but insoluble in water. The hydrochloride , OioHul!TBr,HCl, 
crystallises from benzene in moss-like needles, and is, readily soluble in 
water, alcohol, and warm benzene, but almost insoluble in ether. The 
platmochloride , (Ci 0 H u lSrBr) 2 ,H2PtC3 6 , obtained by precipitating a cold 
alcoholic solution of the base with a hydrochloric acid solution of platinic 
chloride, crystallises in slender, yellow needles, and is readily soluble 
in alcohol, but only sparingly in cold water, and insoluble in ether 2 
it is decomposed when boiled with water. A light yellow, crystalline 
substance, (C 10 H 14 FBr) 2 PtCl8, is obtained when a cold alcoholic solution 
of the base is precipitated with a neutral solution of platinic chloride; 
it is _ sparingly soluble in cold alcohol, and is decomposed when the 
solution is heated. The pier ate, CioHuN" B r, C 6 Hs]Sr 3 0 73 separates from 
a mixture of warm benzene and light petroleum in slender, yellow, 
spear-shaped crystals, and is readily soluble in cold alcohol, ether, or 
hot water, hut only sparingly in cold water or cold benzene, and 
moderately soluble in hot benzene. 
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JBromisobutylbenzene , C 4 H 9 ‘C 6 H 4 Br, obtained by treating the amido- 
derivative with nitrons acid and distilling the product, is a heavy, 
slightly yellow, aromatic-smelling oil, boiling at 231—232° (710 mm.), 
and only slightly volatile with steam. It is readily soluble in alcohol, 
ether, and benzene, bnt insoluble in water. It yields metanitrobenzoic 
acid when heated at 235—240° with nitric acid of sp. gr. 1*15. 

Metanitroisobutylberizene , CJ3VCsH4*]TO2, obtained by treating the 
amido-derivative with nitrons acid, and fractionating the product in a 
partial vacuum, is a bright yellowish-red, aromatic-smelling oil, boil¬ 
ing at 250—252° (740 mm.). It yields metanitrobenzoic acid when 
heated at 200° with nitric acid of sp. gr. 1*12. 

NitroisobuiyIphenol, [C4H9 : HO 2 : OH = 1:3:4], prepared by 
boiling amidonitroisobutylbenzene with dilute potash and distilling 
the product, separates from alcohol in yellowish-red, deliquescent 
eiystals, melts at 95°, and boils at 289—290° (711 mm.) with only 
slight decomposition. It is readily soluble in alcohol, ether, benzene, 
light petroleum, alkalis, and hot water. 

Metamidoisobutylbenzene , C 4 H 9 *C 6 H 4 *NH 2 , prepared by reducing the 
nitro-derivative with stannous chloride and hydrochloric acid, is a 
yellowish oil, boiling at 229° (708 mm.), and moderately volatile 
with steam. It is readily soluble in alcohol, ether, and benzene, but 
only sparingly in water. It dissolves in a solution of bleaching 
powder with a bright violet colour, and with potassium dichromate 
and sulphuric acid yields a reddish-violet coloration, which qnickly 
changes to brown. The hydrochloride , Ci 0 Hi 5 N,HC 1 , crystallises 
from hot benzene in colourless plates, and is readily soluble in water 
and hot alcohol, but only sparingly soluble in benzene. The platino- 
chloride , (CioH 15 H) 2 ,H 2 PtCl6, crystallises in bright yellow plates, and 
is readily soluble in boiling water and hot alcohol, but only sparingly 
in benzene and ether. The oxalate , CioH 15 N’,C 2 H 2 04, crystallises 
from hot water or dilute alcohol, in which it is readily soluble, 
in large white plates. The acetyl- derivative, C 4 H 9 *C 6 H 4 *NHAc, crys¬ 
tallises from boiling water in colourless, shining plates, melts at 101°, 
and is readily soluble in alcohol, ether, and benzene. 

Meiacetamidonitroisobutylbenzene i [C4H9 : N0 2 : NHAc = 1:2:3], 
obtained by nitrating the acetamido-derivative, crystallises from hot 
dilate alcohol in small, yellow needles, melts at 105'5 C ', and is readily 
soluble in alcohol, benzene, and ether, hut very sparingly in boiling 
water. 

Amidonitroisobutylbenzene , C 4 H 9 * C 6 H 3 (Nf 0 2 )*HH 2 , separates from 
dilute alcohol in bright yellow crystals, melts at 124°, and is readily 
soluble in alcohol, ether, benzene, and boiling water, but sparingly 
soluble in cold water. It is only a feeble base, and the salts are 
readily soluble. 

Diamidoisohutylbenzene, [C4H9 : (M 2 ) 2 = 1:2:3], prepared by 
reducing the preceding compound with stannous chloride and hydro¬ 
chloric acid, crystallises from alcohol in colourless plates, melts at 
109°, is readily soluble in water, alcohol, ether, and benzene* and 
blackens on exposure to the air. The oxalate^ (CieHwWa^OgltsQ*, 
crystallises in fiat needles, and is readily soluble in boiling water, but 
ouly sparingly in cold, absolute alcohol, and almost insoluble in ether* 
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Phemnthroisobuiylphenazxne, O^q'GqB. 2 /\ 11 6 4 \ separates when 


an alcoholic solution of the diamine is mixed with a glacial acetic 
acid solution of phenanthraquinone. It separates from hot dilute 
alcohol in yellow nodular crystals, melts at 144° with previous soften¬ 
ing, and is readily soluble in warm alcohol, ether, and benzene, but 
only sparingly in boiling water. It dissolves in concentrated nitric acid 
with, a brownish-red, in concentrated sulphuric acid with a scarlet 
coloration, and is precipitated unchanged from both solutions on 
adding water. 


!N"*CPh 

BenzilisohutylpTienazine, C 4 H 9 *C 6 H3<^ prepared in like man¬ 


ner from the diamine and benzil, crystallises in small, light-yellow 
prisms, melts at 96°, and is only sparingly soluble in cold alcohol, but 
readily in ether, benzene, and hot alcohol. It dissolves in concen¬ 


trated nitric acid or concentrated sulphuric acid, hut is precipitated 
unchanged on adding water. 

Acetamidobromonitroisobutylbmzene, C4Hg , C 6 H 2 Bi^N0 2 )*l$rHAc, pre¬ 
pared by nitrating acetamidobromisobutylbenzene, crystallises from 
a mixture of ether and light petroleum iu small, rhombic plates, 
melts at 144°, and is readily soluble in hot alcohol, ether, or benzene, 
but only very sparingly soluble in boiling water. 

Amidobromonitroisohutylbenzene , C4H 9 *C 6 H 2 Br(]$r0 2 ) ’hTH 2 , crystallises 
in long needles, melts at 69*5°, boils at 278—280° with partial decom¬ 
position, and is volatile with steam. It is very sparingly soluble in 
boiling water, but readily in alcohol, ether, and benzene. 

Diamidobromisobutylbenzme i C4Hg*C 6 H 2 Br(j!IH 2 ) 2 , obtained by re¬ 
ducing the preceding compound with stannous chloride and hydro¬ 
chloric acid, crystallises from ether in slender, colourless needles, 
melts at 85*5°, and turns brown on exposure to the air. It sublimes 
with considerable decomposition, forming colourless needles which 
are stable in the air. It is readily soluble in alcohol, ether, and 
benzene, hut only very sparingly in hot water. Ferric chloride 
produces a brownish-red coloration; bleaching powder precipitates 
oily drops, and platinic chloride gives a brownish-black coloration in a 
hydrochloric acid solution of the base. The oxalate, 


C10H15B rN 2 , C2H2O4, 


crystallises in small needles, and is moderately soluble in .boiling 
alcohol, bnt only sparingly in ether, benzene, and warm water. The 
picmte, CioH w BrF2*2,C6H s Sr 3 0 7 , crystallises from hot water in yellow 
needles, and is readily soluble in alcohol and ether. 


P henantkrobromisobutyIphenazine, GJL'QJLBi/ 1 V’ 1 

, ... , .. \*r-oc 8 H/ r 


crystal¬ 


lises from toiling alcohol in slender, yellow needles, melts* at 153-5°, 
ana is readily soluble in benzene, ether, and boiling alcohol, but 
only sparingly in cold alcohol. It dissolves in concentrated mineral 
SolutioDS ’ from w}lio51 i<! is P r «apitated un change d 
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N*OPk 

Benrilbromisobutyljjhenazine, C4Hg*C 6 H 2 Br<^ i n , crystallises from 

\N*(>Ph 

hot alcohol in colourless needles, melts at 172°, and behaves towards 
solvents similarly to the preceding compound; it dissolves in con¬ 
centrated acids with a yellowish-red coloration. 

Bibromisobutylbenzene , [C 4 H 9 : Br s = 1 : 3 : 5], obtained by heating 
metabromisobntylbenzene with bromine in presence of iodine, and 
distilling the product with steam, is a light yellow oil, boils at 
276—277° (718 mm.), and is readily soluble in all ordinary solvents 
except water. When heated at about 250° with nitric acid, sp. gr. 
1 * 20 , it is converted into symmetrical dibromobenzoic acid. 

P. S. K. 


Decomposition of some Diazo-eompounds by Formic and 
Acetic Acids. By W. R. Orndorff (Amer. Ghem . 10, 368—372). 
—The decomposition of diazo-compounds by formic acid might be 
expected to furnish an easier means of displacing the amido-group by 
hydrogen than the decomposition with alcohol. But the reaction 
proceeds otherwise and could not be followed out, as the phenyl 
formate that was probably formed could not be isolated. Substitut¬ 
ing acetic acid for formic acid, it is shown that phenyl acetate is pro¬ 
duced ; the yield is, however, small, as much tar is also formed; the 
reaction is analogous to the production of phenetoil by the action of 
alcohol. The boiling point of phenyl acetate has been variously 
stated; it has been redetermined as 195° at 733 mm. pressure. 
Similarly, paradiazotoluene sulphate, when boiled with acetic acid, 
yields paracresyl acetate, boiling at 213°, and identical with that pre¬ 
pared from paracresol. Paradiazobenzenesulphonic acid appears to 
undergo a similar change, and the reaction therefore seems to be 
general. H, B. 


Chrysoidinearbamide. Amidophenyl eneearbamide. By A. 
Jektzsch (/. jpr. Ghem. [2], 38, 121—139).—When carbonyl 
chloride is passed into a moderately strong solution of chrysoi'din 
in dry chloroform, it is rapidly absorbed with development of heat, 
and red-brown docks separate which become of a darker brown as the 
action proceeds. The brown matter is collected, dried, powdered, 
heated with dilute hydrochloric acid, and filtered hot; brilliant 
golden-yellow laminae crystallise out on cooling, together with octa¬ 
hedral crystals of diamidoazobenzene hydrochloride. By dissolving 
the mixed crystals in alcohol and adding ammonia, golden-yellow 
needles of the corresponding bases are obtained, which may be 
separated by digestion with chloroform, the diamidoazobenzene being 
dissolved. The residue, consisting of the new base, is purified by dis¬ 
solving in alcohol and passing hydrogen chloride through the solution 
to obtain the hydrochloride which is then decomposed by ammonia. 

Ghrysoidincarbamide, NPh;NC 6 H 3 :(NFH) 2 : 00 , thus obtained, crys¬ 
tallises in brilliant, golden-yellow lamina, sparinglysoluble in-aleohoi, 
nearly insoluble in water, etber, and chloroform* It doee not, melt at 1 
300°. If the chloroform solution of diamidoazobenzene be sa&urated 
with carbonyl chloride and allowed to stand fear e^et daye, only 
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carbamide hydrochloride and unaltered chrysoidin Hydrochloride 
will be found on evaporating the chloroform. The hydrochloride 
crystallises in golden-yellow laminaa, sparingly soluble in water, 
more so in alcohol, insoluble in ether. The platinochloride, 
(G 13 H 1 I lSr 4 OCl) 2 PtCl4, forms red-brown lamina. The nitrate crystal¬ 
lises in brilliant, golden-yellow scales, very sparingly soluble in water, 
sparingly soluble in alcohol, and insoluble in ether; they decompose 
with slight explosion at above 200°. The sulphate forms a yellowish- 
red powder; it is very sparingly soluble in water, more so in alcohol. 

When heated with moderately strong hydrochloric acid in a sealed 
tube at 200° for eight hours, chrysoidinearbamide is decomposed, 
with the formation of carbonic anhydride and a dark-brown mass. 
The same dark-brown substance is obtained when chrysoidin is 
treated in the same way. It yields phenol when distilled with steam, 
and a reddish-brown residue which has not been identified. 

Inasmuch as chrysoidin splits up into aniline and triamidobenzene 
when reduced by hydrochloric acid and tin, it seemed probable that 
its carbamide would yield aniline and a new substance, 

^h 2 *c 6 h 3 :(nje) 2 :co, 

by the same treatment, thus showing that both tTH-groups are 
attached to the same benzene nucleus. 100 grams of the carbamide 
were heated with 50 grams of tin and 250 grams of hydrochloric 
acid (sp. gr. 1*2) in a flask. The solution became colourless at first, 
and subsequently brown, through oxidation; after the action had 
ceased, the hydrochloric acid was evaporated, the residue dissolved in 
hot water, and hydrogen sulphide passed through the solution; the 
filtrate from the tin sulphide was evaporated in a current of hydrogen 
sulphide, the crystalline residue dissolved in water, and made alkaline 
with barium hydroxide. This precipitated aniline, which was dis¬ 
tilled off; the excess of barium hydroxide was precipitated from the 
liquid remaining in the retort by sulphuric acid, and the excess of 
the latter by barium chloride. From the filtrate, the hydrochloride of 
the new base did not crystallise well, so the solution was digested with 
ammonium oxalate and filtered hot. On cooling, amidophemjlene- 
carhamide oxalate crystallised out in nearly white minute needles, 
collected in spheres, freely soluble in hot, sparingly in cold water, 
nearly insoluble in alcohol. 

Amidophenylenecarbamide, ISTH^CsHa^hTHJa'.CO, obtained from the 
oxalate by adding sodium carbonate to a hot solution of it in hydro¬ 
chloric acid, forms brilliant and nearly colourless, pointed laminae, 
sparingly soluble in cold, easily in hot water, freely soluble in hot 
alcohol, and. decomposing at 220°. The hydrochloride crystallises in 
minute needles, freely soluble in water, very sparingly so in alcohol. 
The sulphate also forms minute needles, having the same solubility. 
The triacetyl-derivative) NHAc*0 6 H 3 :(l^Ac) 2 ;CO, forms fine, white, 
silky needles, insoluble in water, fairly soluble in alcohol, and melting 
at 248 • 

Dicarbonyltriamidobenzem, was obtained by 

beating amidophenvlene carbamide with liquid carbonyl chloride in a 
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sealed tube for eight hours at 120°. The excess of carbonyl chloride 
"was evaporated and the residue heated with water, which extracted 
the hydrochloride of the carbamide formed during the reaction, and 
left the carbonyl compound as a crystalline residue, insoluble in 
alcohol, ether, benzene, toluene, aniline, and acids, but very soluble 
in alkaline solutions, from which it is precipitated by acids. 

By passing nitrous acid through, a cooled, acidified aqueous solution 
of the sulphate of amidophenylenecarbamide, yellowish-green crystals, 
giving the reactions of a diazo-eompound of the carbamide, were 
obtained, but they were not pure. By dissolving them in hydro- 
bromic acid and adding a few drops of bromine, yellowish-red needles 
of the perbromide of the diazo-compound crystallised out; these lost 
bromine as they dried, and by digesting them with warm alcohol 
they were converted into yellow crystalline laminae of the diazo - 
bromide of amidophenylenecarbamide. A. GK B. 

Hydrazoximes. By H. v. Pechmato and K. Wehsarg (Ber., 21, 
2994 — 3004).— NitrosoaGetonehydrazone (meihylglyoxal-oitjj-hydraz- 
oxime) N 2 HPh!CMe*CHINOH, prepared by mixing nitrosoacetone 
(1 mol.) with phenylhydrazine (1 mol.) in alcoholic or ethereal solu¬ 
tion, crystallises from alcohol in yellowish prisms or needles, melts at 
134°, and is soluble in ether and benzene, but insoluble in hot water. 
It dissolves in concentrated sulphuric acid with a reddish-yellow 
colour which becomes deep blue on adding ferric chloride. 

Methylghjoxabsazone • hydrochloride is obtained when the preceding 
-compound is warmed with concentrated hydrochloric acid in alcoholic 
solution. It crystallises from boiling methyl alcohol, melts at 197°, 
and yields the free base (compare Absfcr., 1888,1287) when treated 
with ammonia. 

Diacetylhydrazoxime (mei'hylnitrosoacetonehydrazone)^ 

CMe^HPhj-CMe^OH, 

prepared in like manner from nitrosomethylacetone, crystallises from 
dilute alcohol in large, colonrless needles, melts at 158°, and resembles 
nitrosoacetonehydrazone in its behaviour towards solvents. It dis¬ 
solves in concentrated sulphuric acid with a yellow coloration which 
changes to a bluish-violet oo adding ferric chloride, and when heated 
with concentrated hydro chloric acid in alcoholic solution, yields a 
mixture of diacetylosazoue melting at 241—242°, and diacetyl- 
hydrazone melting at 133°. 

Glyoxylcyanide~*-Jiydrazone 7 CHO , C(H 2 HPh) , Ol7, is formed, 
together with hydroxylamine, when dinitrosoacetonehydrazone (com¬ 
pare this vol., p. 34) is warmed with alcohol and hydrochloric acid. 
It crystallises from boiling alcohol in pale-yellow needles, melts at 
161° with decomposition, and is dissolved on warning in most sol¬ 
vents except water. It is solnble in dilute alkalis, and dissolves in 
concentrated sulphuric acid with a yellow colour which is not changed 
by ferric chloride. When boiled with hydriodic acid, it yields the 
theoretical quantity of aniline. 

Glyoxylcyanideosazone , N 2 HPhI0H-0(I7 2 HPh) # 0Hr, prepaid by 
mixing a hot, alcoholic solution of the preceding compound with 1 
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phenyl hydrazine, crystallises from alcohol in orange-red needles, melts 
at 161° -with decomposition, and is soluble in alcohol and glacial acetic 
acid, but only sparingly in most other solvents. The concentrated 
sulphuric acid solution is yellowish-red, and its colour is not changed 
by ferric chloride. 

Glyoxylcyanideosotetmzone, ^> * s fo rme d when the 

preceding compound is warmed with ferric chloride or with a solution 
of potassium dichromate and dilute acetic acid. It crystallises from 
acetone or alcohol in brownish-red, moss-like needles melting at 137° 
with decomposition. When heated with hydrochloric acid, a colour¬ 
less, crystalline product, probably an osotriazone (he. cit.) volatilises. 

This compound, CflHeNsO'.EUPh, is formed by the combination of 
glyoxylcyanidehydrazone with diazobenzene chloride; it crystallises 
from alcohol in brownish plates, melts at 162—163°, and is insoluble 


in alkalis. 

G ly o xy l cyanide-<xw-hy draz oxime, NOH!CH*C(N 2 HPh)*CN, prepared 
by boiling an alcoholic solution of the hydrazone (1 mol.) with 
hydroxylamine hydrochloride (1 mol.) and a few drops of hydro¬ 
chloric acid, crystallises from alcohol in citron-yellow, sparingly 
soluble needles melting at 240° with decomposition. It dissolves in 
alkalis with a yellow coloration, but the yellow, concentrated sul¬ 
phuric acid solution is not changed on adding ferric chloride. 

A compound, CgB^Nt, is obtained when glyoxylcyanidehydraz- 
oxime is dissolved in phosphorus oxychloride, heated with phosphoric 
chloride, the solution poured on to ice, the precipitated product ex¬ 
tracted with ether, dissolved in dilute alkali, and fractionally pre¬ 
cipitated with hydrochloric acid. It crystallises from a mixture of 
ether and light petroleum in yellowish needles, melts at 135° with 
decomposition, and is soluble in hot water, alkalis, and most of the 
ordinary solvents. It dissolves in concentrated sulphuric acid with a 
blood-red coloration which is not changed on adding ferric chloride. 
When warmed with concentrated hydrochloric acid or when boiled 
with alcoholic potash, it is converted into a compound, C 9 H 9 N 4 O, 
which crystallises in small, yellow needles melting at 244—245°. 

A compound, C^H^Ne, is formed in the preparation of glyoxyl¬ 
cyanidehydrazone, and can also be obtained by heating the hydraz- 
oxime with alcohol (3 parts) and concentrated hydrochloric acid 
(10 parts). It crystallises from benzene in shining, orange-yellow 
plates melting at 165°, and does not give the osazone reaction 
a^.). 

Methylglycxal-ocu-met]iyl]phenylhydrazoxime> N 2 MePh;CMe‘GH!NOH, 
prepared by mixing an aqueous solution of nitrosoacetone with a 
solution of methylphenylbydrazine sulphate and sodium acetate, 
crystallises from dilute alcohol in orange-yellow prisms melting at 
118°. Alkaline solutions are dark yellow, and the yellow, concen¬ 
trated sulphuric acid solution changes to violet on adding ferric 
chloride. 

Mesoxalcddehyde-aww-mdhylphenyl%ydra£onedioxime(di%iirosoaceim$-* 
metkylphmylhydrazoiie ), NOH!CH*C(]Sr 2 MePh)*CH*NOH, prepared in 
'.like manner, crystallises from dilute alcohol in orange-yellow needles 
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or plates, melts at 137°, and is soluble in alkalis and most of tlie 
ordinary solvents. It dissolves in concentrated sulphuric acid, 
forming a brownisli-red solution in which ferric chloride produces a 
light violet coloration. When heated with hydrochloric acid, it yields 
decomposition products the nature of which varies according to the 
conditions of the experiment, 

Glyoxylcyanide-x-methylplienylkydrazone , CHO*C(N 2 MePh)‘ON, is 
obtained by dissolving the preceding compound in acetone (7 parts), 
adding concentrated hydrochloric acid (7 parts) and, after the first 
energetic reaction is at an end, heating the mixture for about a 
minute and adding water to the cold solution. It crystallises from 
benzene, alcohol, or light petroleum in yellow, feathery needles, or 
thick, spear-shaped crystals, melts at 113*5°, and is insoluble in 
alkalis. When mixed with phenylhydrazine, it yields a compound, 
probably !S T 2 HPh!CH*C(]Sr 2 MePh)*CN, which crystallises from abso¬ 
lute alcohol in golden-yellow plates melting at 181°. The anil , 
NPhlCH*C(N 2 MePh>CN, prepared by mixing the hydrazone with 
aniline in acetic acid solution, crystallises from alcohol in slender, 
yellow needles, melts at 150—151°, and is reconverted into the 
hydrazone when warmed with dilute hydrochloric acid. The Jiydmz- 
oxine, NOH;CH*C(N 2 MePh)*CN, obtained by treating the hydrazone 
with hydroxylamine, crystallises in small, yellow needles melting at 
178°. The acetyl^ derivative, iN'OAclCH’CCNaMePh)*^!, of the 
hydrazoxime crystallises from alcohol in yellow needles, melts at 
121*5°, and is reconverted into the hydrazoxime when boiled with 
soda. F. S. K. 

Ethyl Phenylhydrazineacetylacrylate. By H. Decked (Ber 
21, 2937—2938).—The compound obtained by Bender (Abstr., 1888, 
1188) by hydrolysing ethyl phenylhydrazineacetylacrylate, has already 
been fully described by L. Wolff (Abstr., 1887, 464). F. S. K. 

Theory of Dyeing. By E. Knecht (Ber., 21, 2804—2805; com¬ 
pare Abstr., 1888, 832).—When wool is boiled with a mixture of 
sulphuric acid (2 parts) and water (3 parts) for two hours, it dissolves 
almost entirely; when filtered, a clear, light-brown solution is ob¬ 
tained. If this is mixed with aqueous solutions of acid coal-tar dyes, 
intensely coloured precipitates are formed, which dissolve readily in 
alkalis, but not in water or dilute acids. 

A solution of silk in moderately dilute sulphuric acid behaves in 
like manner. Animal fibres, therefore, yield a substance which forms 
insoluble bases with acid coal-tar dyes; it has not yet been deter¬ 
mined whether this substance already exists in the fibres, or whether 
it is gradually formed by the action of the acid hath. ST. JEL M. 

Product of the Action of Nitric Acid on Acetophenone, By 
A. F. Ho&iiEMAK# (Ber., 21, 2835—2840; compare Abstr., 1888, 275). 
—The molecular weight of the compound obtained by the 

action of nitric acid on acetophenone (loo tit.), was confirmed by a 
determination by Baoult’s method (Ber., 21, 861). When the alco¬ 
holic solution is reduced with stannous chloride* bemsoic and hydro- 

VOL. LYI. , < ' V 
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cyanic acids are formed. By prolonged boiling with strong hydro¬ 
chloric acid, it is decomposed into benzoic and oxalic acids; am¬ 
monia and hydroxylamine are also formed. These reactions make 

it probable that the compound has the constitution 


which is further supported by the fact that the substance, which is 
named diphenyldinitrosaeyl, can be prepared by oxidising nitroso- 
aeetophenone. 

Diphenyldinitrosaeyl reacts with aniline with formation of benz- 
anilide and a componnd crystallising in lustrous, brown needles. 
When this is heated at 100° for some time, it gives an odour somewhat 
like that of carbylamine : when crystallised from dilute alcohol, it is 
nearly white, and melts at 205°. 

When diphenyldinitrosaeyl is heated with acetic anhydride at 
110 —120° for six honrs, the compound CieHiol^Ch 4* OAc 3 is formed. 
This crystallises in stellate groups of needles melting at 149°. 

The sparingly soluble compound melting at 177—179°, which is also 
obtained by the action of nitric acid on acetophenone ( loc . cif.), has 
the same empirical composition as diphenyldinitrosaeyl; it is, how¬ 
ever, much more stable than the latter. Boiling aqueous potash and 
hot sulphuric acid decompose it, yielding benzoic acid; with potash, 
ammonia is evolved. N. H. M. 


Consecutive Duryl Methyl Ketone. By A. Claus and E. 
Eohlisch (/. pr. Chew. [2], 38, 230—235; compare Abstr., 1888, 
275).—The boiling point of consecutive durene is 199—200° (uncorr.) 
and its melting point is —4°. 

Consecutive duryl methyl ketone , CgHMe^COMe [Me 4 : COMe = 
2 : 3 : 4 : 5 : 1], is prepared in the manner previously described, by 
which 80—90 per cent, of the durene used is converted into the 
ketone; it is a brown, strongly refractive oil, of agreeable aromatic 
odour, boiling at 258—260° (uncorr.), and easily soluble in the usual 
solvents, except water. The phenylhydrazine compound forms 
colourless laminas melting at 129° (uncorr.). 

2:3:4: 5-Tetramethylphenylglyoxylic acid, C fi HMe 4 *CO-COOH, 
is formed when the above ketone is oxidised with potassium perman¬ 
ganate in the cold. It is a bright yellow syrupy oil, very little soluble 
in cold, more so in hot water, very soluble in alcohol, ether, carbon 
bisulphide, and chloroform; it solidifies on prolonged cooling and 
decomposes when heated. The barium and calcium salts (with 4 
mols. H>0), the copper (with 3 mols. H fl O), and the diver salts are 
described. 

2:3:4: 5 -Teirameihylmandelic acid , C 6 HMe 4 -CH(OH)*COOH, is 
obtained by reducing the foregoing acid with sodium amalgam. It 
crystallises from alcohol in colourless hexahedm, sparingly soluble in 
cold, readily in hot water and in alcohol, ether, and chlorofoxun, and 
melts at 160° (uncorr.). The potassium (with 4 mols. H 3 0), barium 
(with 3 mols. H 2 0), calcium (with 2| mols. H 2 0), and silver salts are 
described. 

2:3:4: 5-TetramethyIphenylacetic acid , CsHMei’CHa'GOOH, is 
formed when either of the above described acids is reduced with 
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hydriodic acid. It crystallises from hot water in slender, colourless 
needles, melting at 125° (uncorr.), and easily soluble in alcohol, ether, 
and chloroform. The calcium salt forms colourless, silky needles con¬ 
taining 3 mols. Ha.0. 

By oxidising consecutive duryl methyl ketone or the foregoing de¬ 
rivatives, with the calculated quantity of potassium permanganate, at 
a gentle heat, 2 : 3 ; 4 : 5- tetramethylbenzoic acid is obtained as a 
thick, colourless oil, sparingly soluble in water, freely so in other sol¬ 
vents. When heated, it decomposes at 270°, and an oil distils over, which 
solidifies and melts at 150°; this contains 73*8 per cent, of carbon and 
7*9 per cent, of hydrogen. The sodium (with 3 mols. H s O), calcium 
(with 3 mols. H a O), barium (with dmols, H 2 0), silver and copper salts 
are described. A. G*. B. 

Stilbene, By L. Aronstein and A. P. Hollemans (Ber., 21, 
2831—2834).—The experiments described were made with a view 
to obtain a geometrical isomeride of stilbene which should exist 
according to Wislicenus’ theory. No definite results were obtained, 
but the investigation is being continued. N. H. M. 

Action of Heat on Benzildihydrazone. By K. Atjwers and V. 

f’Ph'NT 

Meyer ( Ber 21, 2806—2807).— Tripkenylosotriazone^Q p-^i^j-)>NPh, 

formed when benzilhydrazone is heated with alcohol at 200 — 210 °, 
crystallises in white, lustrous plates, melts at 122 °, and boils without 
decomposition. NT. H, M. 

Thio-derivatives of /3-Dinaphthylamine. By O. Kym (Ber., 21, 
2807—2813).—When snlphur chloride dissolved in benzene is added 
to / 3 -dinaphthylamine, also dissolved in benzene, hydrogen chloride is 
evolved and two isomeric diihiodinaphthylamines , CsoH^Ss, are ob¬ 
tained. The one forms lustrous, brass-coloured plates melting at 205°, 
whilst the other crystallises in reddish-yellow prisms melting at 220 °. 
Both compounds are sparingly soluble. When the dithio-compounds 
are boiled with cumene or with aniline, they are both converted with 
evolution of carbon bisulphide into Ris’s thio~/3-dinaphthylamine 
(Abstr., 1886, 1036). A small quantity of the latter compound is 
formed in the reaction between dinaphthylamine and sulphur chloride. 
AceiyltMo-p-dinaphtliyla'mi'rie , C 22 H 15 NOS, is obtained by the action 
of acetic anhydride on the dithio-compound (m. p. 205°) or on the 
monothio-compound. It crystallises in slender, lustrous, almost 
white needles, melts at 211 °, and is readily soluble in hot alcohol or 
benzene. When the dithio-compound (m. p. 205°) is treated with an 
ammoniacal alcoholic silver solution, a compound free from sulphur 
is obtained, which melts at 240°, and sublimes in slender, lemon- 
yellow needles. 

Sulphur dichloride acts on dinaphthylamine, yielding as chief 
product thio-/ 3 -dinaphthylamine, and a sparingly soluble isomeride 
which melts at 303°. Sometimes a small amount of a compound, 
probably thiotetranapliihylamine , S (CioHq'NB/CioH^s, is obtained. 
This forms dark-yellow crystals melting at 307% ^ NV H. M. 

* e 2 , 
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Naphthoic Acids, By A. G-. Ekstrand (/. pr. Ghem. [2], 38, 
139—185).—This paper is a summary of the author’s work on the 
subject; much of it has already appeared. The following new com¬ 
pounds are described:— 

Chloro-a-naphthoic amide is obtained by heating chloro-«-naphtho- 
nitrile (Abstr., 1884, 1361) with an alcoholic solution of potassium 
hydroxide; it forms crystalline laminas, soluble in alcohol and 
melting at 289°. 

The chloro-a-naphthoie acid which melts at 245° (Abstr., 1884, 
1361) has the constitution [COOH : 01 = 1 : 4'], as it is obtained by 
treating 1: 4' amido-a-naphthoic acid by Sandmeyer’s method (Abstr., 
1884,1811). 

Qliloro-a-naphthoic acid (1 : 1') is obtained when 1 : 1' amido-#- 
naphthoic acid (Abstr., 1885, 549) is dissolved in the calculated 
quantity of sodium hydroxide and potassium nitrite (1 mol. to 1 mol. 
of the amido-acid) added; the mixture is cooled to 0° and treated with 
excess of hydrochloric acid. The hydrochloride of the diazonaphthoic 
acid thus obtained is added to a boiling solution of cuprous chloride 
in hydrochloric acid; colourless crystals of the chloro-acid are 
formed; they melt at 167° and sublime as plates. The calcium salt 
crystallises with 2 mols. H 2 0 in long tabular needles, soluble in 42 
parts of water at the ordinary temperature. The ethyl salt forms 
long needles melting at 50°. 

J Dichlor-a-naphthoic acid is obtained when the foregoing acid is 
dissolved in glacial acetic acid, some iodine added, and chlorine passed 
to saturation; crystalline scales separate, melting at 186—187°. 
The calcium salt crystallises with 2 mols. H 2 0 in long, colourless 
needles ; the ethyl salt forms fine needles melting at 61°. 

It is possible to obtain this acid from ehlornitro-a-naphthoic acid 
[COOH : H0 2 : Cl =S 1 : 1': 4'] (Abstr., 1886, 156), consequently its 
constitution is [COOH : Cl : Cl = 1 : V : 4']. 

Trickloro~ac-naphthoic aczd> the mother-liquor from the preparation 
of chloro-a-naphthoic acid (1 : 4') by the action of chlorine on a-naph- 
thoic acid in acetic acid solution, is saturated with chlorine at the boiling 
point; dilution with water then throws down a crystalline precipitate, 
which is heated with calcium carbonate, filtered, and the filtrate pre¬ 
cipitated with acid; when crystallised from alcohol and water, this 
precipitate forms small, colourless needles, melting at 163—164° and 
subliming in fine needles. 

The ethyl salt of monobromo-<*-na.phthoic acid, 1 : 4' (Abstr., 1886, 
715), forms colourless tables melting at 48—49°. 

Mononitro-o-naphthoic acid of melting point 215° (Abstr., 1885, 
548) is soluble in 21*5 parts of commercial alcohol, and in 2590 parts 
of water at the ordinary temperature. During its formation a small 
quantity of a-mmonitronaphthalene (melting point 60°) is obtained. 

The calcium salt of amido-a-naphihoic acid (Abstr,, 1885, 549) 
crystallises with 9*5 mols. H 2 0 in fine needles, soluble in water. The 
hydrochloride , COOH*OiqH c *NH 2 ,HC1, is precipitated in fine needles 
on adding hydrochloric acid to a solution of the sodium salt* 

'N'FT 

JsTaphthostyril, Ci 0 H 6 <[qq>- (Abstr., 1886, 715), crystallises from 
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ail alcoholic solution of the amiclo-a-naphthoic acid ; it is also formed 
when the acid is heated with water; it melts at 180—181°. 

The benzoyl-derivative forms slender needles melting at 170°; the 
hydrochloride melts at 178°. 

a-Naphthoylnaphthostyril. —When as-naphthoyl chloride and napb- 
thostyri! are heated together, a green product is formed, which 
is dissolved in alcohol and decolorised by animal charcoal. A 
mixture of granular crystals (melting at 110°) and needles (melt¬ 
ing at 152°) is obtained; by recrystallising these, partly from alcohol 
and partly from glacial acetic acid, a mixture of the same crystals is 
obtained, melting at 150°. 

fi-Naphthoylnaphthostyril, is obtained in the same way as the above, 
only at a lower temperature, in slender colourless needles, melting at 
197—198°. 

The calcium salt of chlornitro-a-naphthoic acid, of melting point 
225° (Abstr., 1886, 156), forms slender colourless needles, crystallising 
with 3 mols. H 2 0, and the ethyl salt tabular crystals melting at 121°, 
and very soluble in alcohol. The question whether this acid has the 
constitution [COOH : N0 2 : Cl = 1 : 1' : 4 f or 1 : 4 : 4'] is settled in 
favour of the former, as chloronaphthostynl (with Cl in position 4') is 
obtained in yellow needles melting at 270°, by reducing the acid with 
ferrous sulphate in an ammoniacal solution. 

Nitronaphthostyril (1 : 4') is formed when nitric acid (sp. gr. 1~42) 
is added to a solution of naphthostyril in glacial acetic acid, and the 
mixture heated on the water-bath; the crystalline mass thus obtained 
is partially soluble iu alcohol, from which yellow needles, melting 
about 235°, are obtained; the greater part recrystallises from glacial 
acetic acid in orange-yellow needles melting at 300°. Both are nitro- 
naphthostyrils. 

Amidonaphthostyril is formed when nitronaphthostyril is reduced 
with tin and hydrochloric acid, and the hydrochloride thus produced 
decomposed with ammonia; it crystallises in red needles melting 
at 239—240°, and freely soluble in alcohol and hot water. The hydro¬ 
chloride crystallises in yellow needles melting above 290°. 

Dinitron aphthostyr il is obtained when the nitronaphthostyril is heated 
with nitric acid (1*43 sp, gr.) ; it forms yellow needles, or, when pre¬ 
pared by the action of nitric acid on naphthostyril, rhombic tables, 
melting above 290°. The acetyl-de rivative melts above 290°. 

1STH 

Naphthostyrilquinone , C w H 4 0 2 < qq is obtained when a solution 

of naphthostyril in glacial acetic acid is mixed with chromic aqid and 
then with water; fine red needles are precipitated, which, after re* 
crystallisation from glacial acetic acid, melt near 278°. When it is 
dissolved in warm glacial acetic acid and an acetic acid solution of 
toluylenediamine added, a yellow, crystalline powder, consisting of 
naphthostyriUoluquinozaline, CnH 5 N 3 0 ? C 6 H 3 CH 2 , is obtained.;, it melts 
above 290°. * 

Nitronaphthostyrilquinone forms orange-red needles or tables, melt-, 
ing near 285°, soluble in alcohol and sparingly so in glacial acetic 
acid. A* Gtf B. 
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/3-Ohloronaph.thalenesulphonic Acid. By S. Forsltng (Ber., 21, 
2802—2804).—When /3-amidonaphthalenesulphonicacid (Abstr., 1887, 
9t52) is converted into the diazo-compound, and this is boiled with 
strong hydrochloric acid and neutralised with potassium carbonate, 
potassium /2-chloronaphtbalenesulphonate separates. 

jS-Chloronaphthalenesulphonic chloride, CioH 6 Cl‘SO a Cl (Arnell, 
Abstr., 1886, 555), is prepared by mixing the well-dried potassium 
salt with phosphorus pentachloride and heating; it crystallises from 
chloroform in broad needles melting at 129°. 

The bromide , OioH 6 Cl*S0 2 Br, prepared by the action of phosphorus 
bromide on the potassium salt, crystallises from chloroform in small 
needles melting at 139°. 

The amide , CioH 6 Cl*S0 2 *]Srir a , is obtained by boiling the chloride 
with a mixture of equal parts of ammonia and alcohol, and crys¬ 
tallising the product from dilute alcohol, in which it is sparingly 
soluble; it melts at 235°. 

^-Chloronaphthalenesulphonic acid has the constitution [Cl : S0 3 H 
= 2 : 4 or 2 : 1]. K H. M. 

Filicic Acid. By GL Daccomo (Her., 21, 2962—2970).—Filicic 
acid, prepared by the method already described (Daccomo, Abstr., 
1888,521), has the composition CuH^Og. It is a yellowish, odourless, 
crystalline powder, melts at 179—180° (uneorr.), and is insoluble in 
water, almost insoluble in absolute alcohol, moderately soluble in glacial 
acetic acid, ether, amyl alcohol, and toluene, and readily in chloroform, 
carbon bisulphide, and benzene. The jfowzoyZ-derivative, CjnHaoOfi, 
separates from dilute alcohol in colourless crystals, melts at 123°, and 
is very readily soluble in ether, but insoluble in water. The ethyl 
salt, C 16 H 20 O 5 , prepared by treating the acid with alcoholic potash and 
ethyl iodide, separates from dilute alcohol in reddish crystals, melts 
at 142°, and is very readily soluble in ether and benzene, but insoluble 
in water. The propyl salt melting at 158°, and the ethylene salt 
melting at 165°, resemble the ethyl salt in appearance and solu¬ 
bility. 

Bromofilicie acid, CuH^BrOs, prepared by treating the acid with 
bromine in glacial acetic acid solution, crystallises from alcohol in red 
prisms, melts at 122°, and is very readily soluble in absolute alcohol 
and ether, hut insoluble in water. 

Anilidofilicic acid , C 14 H I6 0 4 *NHPh 5 obtained by boiling a glacial 
acetic acid solution of the acid with aniline, separates from alcohol in 
reddish-violet crystals, melts at 140°, and is soluble ia alcohol and 
benzene, but insoluble in water. 

The hydrazide , ^ Ci 4 H lf jO(N 2 HPh) 4 , prepared by boiling an ethereal 
solution of the acid with phenylhydrazine, crystallises from ether in 
red needles, melts at 198°, and is readily soluble in alcohol, but 
insoluble in water. When the acid {100 parts) is heated above its 
melting point (compare Luck, Annalen , 54, 119), or heated with 
water at 170—-190°, it is decomposed into isobutyric acid (32*5 parts) 
and a compound, the composition of which is CoJH^Ot. Hydrochloric 
acid produces the same decomposition at 150'—160°. 

Filicic acid is completely oxidised when treated with chromic acid 
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in glacial acetic acid solution, but when a solution of the potassium 
salt is oxidised in the cold with a 2 per cent, solution of potassium 
permanganate, isobutyric acid and oxalic acid are obtained. The same 
products are formed when nitric acid of sp. gr. 1*48 is employed. 
When the acid is treated with zinc-dust in alkaline solution, it is con¬ 
verted into an acid, the composition of which is probably CuH^On, 
and at the same time a small quantity of isobutyric acid is formed. 
When treated with sodium in amyl alcohol solution, it yields butyric 
acid and resinous products. 

The compound G 30 H 18 O 7 , referred to above, separates from ether or 
amyl alcohol as an amorphous, red powder, and has no w T ell-defined 
melting point. It is soluble in most ordinary solvents, has an acid 
reaction, decomposes carbonates, and dissolves in alkalis, forming red 
solutions from which it is precipitated in red docks on adding acids. 
It yields phthalic acid and small quantities of oxalic acid when 
oxidised with nitric acid of sp. gr. 1*40 in the cold. When reduced 
with zinc-dust in alkaline solution, it gives a colourless substance 
which rapidly oxidises, and is probably reconverted into the original 
compound. 

From the above results, it follows that filicic acid is probably an 
isobutyric acid derivative of hydroxynaphthaquinone. F. S. K. 

Quillajic Acid. By R. Robert ( Ghem . Gentr ., 1888, 927—928, 
from Arch. expt. Path. Pharm ., 23, 233).—The saponin of commerce, 
as all other specimens of saponin, is an almost inactive, non-poisonous 
modification of quillajic acid. The author precipitated the acid from the 
aqueous extract of the hark of Quillaja saponaria with neutral lead 
acetate; the precipitate was freed from lead, the solution of the acid 
evaporated almost to dryness, and then taken up with hot absolute 
alcohol. The colouring matter was precipitated with chloroform; 
the quillajic acid eventually crystallised out in pure white flakes. It 
is insoluble in ether, soluble in water and alcohol. On treatment with 
concentrated sulphuric acid, it becomes dark red. By boiling with dilul e 
mineral acids, it is split np into an unfermentable glucose and sapo- 
ginin; this solution reduces Fehling’s solution. Quillajic acid has 
the formula C^HsoOjo- The sodium salt acts as a very severe caustic 
on the tongue and throat, and the smallest particles coming in contact 
with the nose or throat cause violent sneezing and coughing. Brought 
on to the eye, it causes severe pain, flow of tears, and swelling of the 
lids. Injected into the blood, the sodium salt proves fatal, causing 
cramp and paralysis of the respiratory organs and brain. On the 
other hand, it may be imbibed into the stomach without injury to the 
extent of 500 times the quantity which proves fatal when injected 
into the blood. J. W. L. 

Brasilia. By 0. Schabl and Gt. Djralle (Ber 21, 3009—3017, 
compare Absfcr., 1888, 295).—Tetramethylbrazilin is best prepared as 
follows:— A. solution of brazilin (100 grams) in warm 98 per pent, 
alcohol is mixed with sodium ethoxide (30*26 grams sodium) and 
methyl iodide (206 grams), the mixture kept at 60—70° for 40 to 50 
lours, cooled and poured into cold water. The precipitate is collected. 
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washed with water, dissolved in ether, the solution shaken with soda 
(1—2 per cent.), washed with water, the ether evaporated, and the 
residue crystallised from alcohol with addition of animal charcoal. 
The yield is 58*5 per cent, of the theoretical quantity. 

Trimethylbrazilin, C 16 H u 0 5 Me 3 + |H 2 0, is obtained by neutralising 
the alkaline washings from the tetramethyl-derivative, extracting 
with ether, washing the extract first with sodium hydrgen carbonate, 
then with sodium carbonate, and evaporating the ether at the ordinary 
temperature. The residue is mixed with concentrated soda, the pre¬ 
cipitated sodium-derivative collected, washed with alcoholic ether, 
dissolved in water, and precipitated from the filtered solution by treat¬ 
ment with carbonic anhydride. If the product is pure, it is obtained in 
the crystalline condition containing about 1 mol. H 2 0, but the impure 
compound does not crystallise well even after keeping for months. It 
dissolves in dilute alcohol, and the solution gives a brown precipitate 
with feme chloride; the solution in soda is colourless, and does not 
alter on keeping. The acetyl- derivative, OieHjoOsMesAc, is crystalline, 
and melts at 95—97° with previous softening. 

Bromotetramethylbrazilin , Ci6H 9 BrMe 4 0 5 , obtained by treating the 
tetramethyl-derivative (1 mol.) with bromine (1 mol.) in glacial 
acetic acid solution, crystallises from dilute alcohol in long, colourless 
prisms melting at 180—181°. 

A crystalline tetrabromo-derivative, C 16 H 8 Br 4 Me 40 6 , is formed when 
a larger qnantity of bromine (2—3 mols.) is employed; this substance 
loses bromine (about 26 per cent.) when treated with dilute ammonia 
or soda, and appears to be dibromotetramethylbrazilin dibromide. It 
is probable that other bromo-derivatives exist, and a crystalline iodo- 
additive product was also obtained. 

Tribroniobrazilin dibromide , CieHiiBr 3 0 5 ,Br 2 4* 2H 2 0, is obtained in 
reddish-brown needles when bromine (4—6 mols.) is added gradually 
to a boiling glacial acetic acid solution of brazilin. 

A compound, 0 2 oHu0 9 , is obtained when bra-zilin (2*7 grams) is 
dissolved in water {150 c.c,) and soda of sp. gr. 1*37 (10 c.e.), and a 
stream of air passed through the solution for about 36 hours. It 
crystallises from alcohol in light brown, fiat, microscopic needles, 
melts at 271°, and is readily soluble in dilute soda, sparingly soluble 
in ether or sodium carbonate, and insoluble in sodium bicarbonate. 
The aqueous alcoholic solution gives a slight violet coloration with 
ferric , chloride, and a citron-yellow. coloration with concentrated 
nitric acid. When heated above its melting point, shining scales 
sublime, hut considerable decomposition takes place. F. S. K. 

Nomenclature of Compounds containing Nitrogenous 
Nuclei. By O. Wiomax (/. pr. Ohem. [2], 38, 185—201)*—A new 
system of nomenclature for the quinoxalines and compounds of allied 
structure. (Compare Mason, Proc., 1888,109.) 

Metapyrazolones. By E. Gbimaux (Bull Soc . OHm ., 49, 739— 
740).—The compounds described by Pinner and Lifschutz, and named 
.by them metapyrazol one-derivatives, are derivatives of glycolylcarb- 
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amide or hydantoin, and the isomeric substances ’which Pinner and 
Lifschiitz name metapyrazole-derivatives are simple ureides. 

F. S. K . 

Action of Phenylhydrazine and Hydroxylamine on Acetyl- 
acetone. By A. Coaibes (Bull. Soc. Chim., 50, 145—146; compare 

ibid., 48, 471).— JDimethylphenylpyrazole, CMe^^p^-^^CMe, is 

formed by the action of phenylhydrazine on acetylacetone: it boils 
at 270*5°. (Compare Claisen, Abstr., 1888, 692; and Zedel, 1051.) 

hT. H. M. 

Derivatives of Methylpyrroline. By G-. de Varda (Ber., 21, 
2871—2874).— Methyltetrabromopyrroline, C^B^Me, obtained by 
digesting tetrabromopyrroline with caustic alkali and methyl iodide 
dissolved in methyl alcohol, crystallises from light petroleum in long, 
colourless needles, which melt at 154—155° to an intensely blue 
liquid. 

JDibromomaleinmethylimide, CiB^OolSTMe, is prepared by slowly 
adding the above tetrabromide to fuming nitric acid (3 parts), cooled 
to 0°, and pouring the product into water (10 parts). It crystallises 
from boiling water in long, light-yellow needles melting at 121°. It 
distils readily with steam; the vapour has an irritating odour. 

MetJiylpyrrylglyoxylic acid, C 4 NH 3 Me• CO*COOH, is obtained by 
treating a boiling solution of methylacetylpyrroline (5 grams) in 
alkaline water (500 c.c.) with a solution of potassium permanganate 
(15*5 grams) in water (500 c.c.). The whole is boiled, steam-distilled, 
and filtered; it is then evaporated down, acidified, and extracted with 
ether. The acid is crystallised from benzene, from which it separates 
in light-yellow needles which melt at 141—142*5° with decomposi¬ 
tion; it is sparingly soluble. The silver salt was prepared. The 
dibromo-derivative, C 4 NHMeBr 2 *CO*COOH, prepared by brominating 
the acid dissolved in acetic acid, crystallises from benzene in small, 
sulphur-coloured prisms melting at 160°. When the dibromo-aeid 
is slowly added to fuming nitric acid (10 parts), dibromomalein- 
methylimide is formed. The bromine-atoms and the —CO'COOH 
group have, therefore, the positions 3, 4, and 5 respectively. 

hr. h. m. 

Derivatives of Unsymmetrical Dimetbylpyrroline. By G. 
Ma<hakini (Ber., 21, 2864—2868, 2874—2879).—j Ethyl Aimethylacetyl- 
pyrrolinecarboxylate , C^HMesAcOOOEt [2 : 4 ; 5 : 3], prepared by 
heating ethyl hydrogen dimethylpyrrolinedicarboxylate (Knorr, 
Amialen , 236, 318) with acetic anhydride at 200°, crystallises in 
needles, melts at 142—143°, dissolves very readily in alcohol, ether, 
acetic acid, and benzene, &e., sparingly in light petroleum. The /ree 
acid obtained by boiling the ethyl salt with aqueous potash, melts at 
about 152—158° with formation of dim eiliy lacety Ipyrrolme Bud evolution 
of carbonic anhydride, is almost insoluble in boding, water, very 
sparingly soluble in ether, chloroform, and benzene, and readily soluble 
in hot acetic acid, from which it separates in long, lustrous needles. 
It gives a green coloration when heated with isatin and sulphuric aeict 

jDimethylacetylpyrroline, OihfBsMe^Ac [= 2:4:5], is prepared'fey 
distilling dimethylacetylcarbopyrrolic acid ha a retort heated in a 
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metal-bath at 200°. It is first crystallised from water containing a 
little sodium carbonate, then from dilute alcohol, and lastly from light 
petroleum. It melts at 122—123°, sublimes at 100°, and is readily 
soluble in the usual organic solvents. 

DimethyIpyrrolinedicarboxylie acid imineanhydride, 

.OlCMe 

CO< | \OCOOH, 
x JST-CMe^ 

is obtained by boiling Knorr’s unsymmetrical dicarboxylic acid 
(Abstr., 1887, 275) with acetic anhydride (10 parts) in a reflux 
apparatus for three to four hours. The acetic anhydride is distilled 
off under diminished pressure, the residue washed with alcohol, dis¬ 
solved in aqueous sodium carbonate, filtered, and precipitated with 
acetic acid. It is almost insoluble in the usual solvents, becomes 
slightly brown at 300°, and decomposes at a higher temperature into 
dime thy lpyrroline and dimethylpyrocoll. It resists the action of 
mineral acids, but seems to be partially decomposed by aqueous 
ammonia. The silver salt is a yellowish, amorphous substance; the 
magnesium salt forms lustrous needles. The ethyl saIt crystallises in 
thread-like needles, melts at 270°, and is sparingly soluble. 

2, 4- Dimethylpyrocoll , C 7 H 7 lSrO, obtained by distilling the copper or 
silver salt of the above acid in a stream of carbonic anhydride, is light 
yellow, melts at 272—272*5°, dissolves very readily in chloroform, 
readily in acetic acid, but only sparingly in ether, light petroleum, 
and cold alcohol; it is insoluble in water. The crystals are rhombic; 
a : h : c = 0*78834 : 1 : G’94602. The compound is hardly attacked 
by aqueous potash. N. H. M. 

Derivatives of Pyrroimephthalide. By P. Anderlwi (Ber., 
21, 2869—2870 ).—JDibromopyrroUnephthalide , 0i 2 H 5 Br 2 N"O 2 , prepared 
by treating a warm solution of pyrrolinephthalide (2 grams) in glacial 
acetic acid (15 grams) with bromine (8 grams), crystallises in small, 
yellow, lustrous needles, melts at 199°, is insoluble in water, sparingly 
soluble in boiling alcohol and ether. 

Niirojpyrrolinejphthalide , CisHJSToCh, is formed when the phthalide is 
dissolved in strong nitric acid; it crystallises from alcohol in needles. 
When pyrrolinephthalide is treated with bromine in alkaline solution, 
tetrabromopyrroliue and phtbalic acid are formed. On similarly- 
treating the dibromo- and nitro-derivativee, both compounds yield 
phthalie acid; the snbstituted radicles are therefore in the pyrroline 
nucleus. , 

When potassium pyrrolinephenylcarbinolorthocarboxylate, 

C,NH 3 :0(OH)-O ff H 4 *OOOS, 

is distilled with potassium carbonate, it is decomposed into pyrroline 
and benzene. ]ST. H, M. 

Action of, Methyl Iodide on some Pyrroline-derivatives. 

By Gr. Ciamician and P. Axlerlisti (Ber., 21, 2855—2864).— -Difrydro- 
ieiramethyIpyridine, CgH^, is obtained, together with other bases, 
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when sodium carbopyrrolate (5 grams), methyl iodide (10 grams), 
and methyl alcohol (7 grams) are heated at 120° for 12 hours. 
It boils at about 160°. The aurochloride , C 9 H 15 ]^,HAtiC 14 , crystallises 
from very dilate solutions in long, fiat, monoclinic needles; a:b:c — 
5^:10:5^; ft = 85f, When the base is reduced with sodium and 
alcohol, the compound C 9 H 19 N is formed. This boils at 150—152°. 
The aurochloride separates from its solution as an oil, which crystal¬ 
lises after some days in yellow needles melting at 117—119°. When 
the base C 9 H 19 N is boiled with methyl iodide in a reflux apparatus, 
and the product, freed from the excess of methyl iodide, is dissolved 
in alcohol and precipitated with ether, the compound Ci 9 Hi 8 jSrMe 2 I is 
obtained in colourless prisms which melt at 262°. It is very readily 
soluble in water, insoluble in ether. The mother-liquor from the di¬ 
methyl compound contains a small amount of a base, C 9 H ls ]SrMe, which 
forms an oil. 

Methyldikydropyrroline , C i 0 HnN, is prepared by heating methyl- 
pyrroline (8 grams), methyl iodide (7 grams), potassium carbonate 
(8 grams), and methyl alcohol (-5 grams), for 10 hours at 140°. The 
oily product is heated with strong hydrochloric acid at 125—130 u , 
and distilled with potash. The aurochloride , CnHi 7 N,HAuCl 4 , crystal¬ 
lises from dilute hydrochloric acid in flat, yellow needles, which melt 
at 100 °. IST. H. M* 

Dipiperidyl and Dipicolyl. By F. B. Aheens (Ber., 21, 2929— 
2932).— Dipiperidyl is obtained when 7 -dipyridyl is reduced with 
sodium and alcohol and the product purified by means of the nitroso- 
derivative. It crystallises in colourless needles, melts at 120—122° 
with previous softening, and is readily soluble in alcohol and ether, 
but insoluble in water. It absorbs carbonic anhydride when exposed 
to the air, and is only slightly volatile with steam. The platino- 
chloride, CioH 2 ohr 2 ,H 2 Pt 01 e , forms microscopic crystals, is only sparingly 
soluble in water, and blackens when heated at 195°. The aurochloride, 
CiflHaoN^HAuCl*, crystallises in small, yellow needles, is readily 
soluble in hot, dilute hydrochloric acid, and is gradually decomposed 
when heated at about 160°. The picrate crystallises from hot water 
in needles; it blackens when heated, and is completely decomposed 
at about 257°. Mercuric chloride, phosphomolybdic acid, and potas¬ 
sium ferrocyanide produce precipitates in a solution of the hydro¬ 
chloride. 

Dipicolyl, Ci 3 Hi 2 bF 2 , is obtained when picoline, boiling at 128—134°, 
is treated with sodium at 80—90°. After washing the product with 
water, it is dissolved in ether, the solution filtered, and the base ex¬ 
tracted with dilate hydrochloric acid. The extract is mixed with 
excess of soda, the treatment with ether and hydrochloric acid 
repeated several times, and finally the ethereal solution is dried over 
potash and evaporated. The residual yellow oil is then distilled, 
■ and the portion passing at 270—300° collected; this distillate solidi¬ 
fies to a mass of yellowish, very deliquescent needles. The platino- 
chloride, C 2 ,H 2 Pt 01 6 , crystallises in small plates, and is very 
sparingly soluble in water, but readily in hydrochloric acid; it is only 
partially decomposed when heated at 275°. The aurochloride, 
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C I2 H I2 bT 2 ,HAnCIt, separates from warm, concentrated hydrochloric 
acid, in which it is readily soluble, in nodular crystals mixed with 
metallic gold ; it is completely decomposed when heated at 200—201°. 
The picrate forms yellow, moss-like crystals, and is readily soluble in 
hot water. An aqueous solution of the hydrochloride gives precipi¬ 
tates with mercuric chloride, phosphomolybdic acid, potassium iodide, 
and potassium ferrocyanide. P* S- K. 

Action of Chlorine on Hydroxyqninoline. By H. Hebebrand 
21, 2977—2989). — Ohlorhydruxyqumoline , CebTHsGCl, is 
formed in small quantities when chlorine is passed into a well-cooled 
solution of 1-hydroxy quinoline (5 grains) in glacial acetic acid. 
Diehlorhydroxyquinoline (see below) separates at first, and is further 
converted into the hydrochloride whilst a further portion of the hydr- 
oxyquinoline is oxidised to the monochloro-derivative. As soon as the 
whole of the hyclroxyquinoline is changed, the solution is filtered and 
the residue treated with absolute alcohol to dissolve the dichlorhydroxy- 
salt. The residue is dissolved in hot, dilute hydrochloric acid, the 
solution mixed with excess of sodium carbonate, and the precipitated 
monochlorhydroxy-compound recrystallised from methyl alcohol and 
light petroleum. It is thus obtained in colourless needles melting at 
129—180°. The hydrochloride crystallises in small, yellow needles, 
melts at 253°, and is moderately soluble in alcohol and hot, dilute 
hydrochloric acid; it is very stable and sublimes in compact crystals. 
The platinockloride , (CaKE^OCl^EUPtCle 4- 2H 3 0, crystallises in 
yellow needles, and is readily soluble in hot but only sparingly in cold, 
dilute hydrochloric acid. 

D ichlorhydroxyquinoline^ CglsHiCVOH [OH : Cl* = 1:2:4], is 
prepared by passing chlorine into a 10 per cent, glacial acetic acid 
solution of hydroxyqninoline until the colour changes to yellow, 
pouring the solution into water, and recrystallising the precipitated 
product from alcohol. It is also obtained when triehloroketoquinoiine 
(see below) is treated with hydrogen sodium sulphite or boiled with 
alcohol or dilute acids. It crystallises in long, slender needles, melts 
at 179—180°, and is readily soluble in warm alcohol or glacial acetic 
acid, but only moderately in hot benzene and light petroleum. It 
dissolves readily in alkalis and acids, forming yellow solutions, but 
the salts are unstable and cannot be recrystallised, and acid solutions 
are precipitated by water. When treated with chlorine in chloroform 
solution, it is converted into triehloroketoquinoiine. The hydro- 
chloride crystallises in long, yellow needles, and in aqueous solution 
gives a black precipitate with ferric chloride. The platimchlm'ide i 
(OgNHsOOh^HsPtCh 4- 2H 2 0, crystallises in long, orange needles, 
and loses its water at 120°. The acetyl- derivative, CglSFH^OOLAe, 
separates from light petroleum in small, colourless crystals melting at 
97—98°; it is very unstable,, and is decomposed by water or wheu 
boiled for a long time with glacial acetic acid. 

Trichlorhydroxyquinoline , [OH : 01 3 = 1:2:3: 4], is formed when 
the mother-liquor from triehloroketoquinoiine is boiled or when the 
hydrochloric acid solution of pentachloroketoquinoline is treated with 
hydrogen sodium sulphite or with water* It crystallises from glacial 
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acetic acid in long, colourless, moss-like needles, melts at 213—214°, 
and is readily soluble in hot alcohol or glacial acetic acid, bnt only 
sparingly in the cold solvents and in dilute acids ; it is readily soluble 
in concentrated acids, but is reprecipitated on adding water. When 
treated with chlorine in chloroform solution, it yields a yellow 
powder, probably tetrachloroketoquinoline, which melts at 175° with 
decomposition, and is reconverted into trichlorhydroxyquinoline when 
boiled with alcohol. When heated with sodium carbonate, it yields a 
sodium-derivative melting at 270°. The potassium-de rivative is crys¬ 
talline. The hydrochloride crystallises in small, yellow needles. The 
platinockloridej (OgHHiOlsO^HgPiCls 4* 2H 2 0, crystallises from dilute 
hydrochloric acid in long, orange needles and loses its water at 
140—150°. The ucefo/Z-derivative separates from a mixture of glacial 
acetic acid and acetic anhydride in thin, transparent, forked, efflore¬ 
scent crystals, melts at 172—173°, and is readily decomposed. 

Trichloroketoquinoline hydrochloride , C 9 NH 4 0C1 3 ,HC1 + 2H 2 0, pre¬ 
pared by saturating a well-cooled glacial acetic acid solution of hydr¬ 
oxy quinoline with chlorine and washing the product with glacial acetic 
acid, is very unstable, hygroscopic, and sensitive to light. When simply 
dried between blotting paper, it melts at 93—95° to a yellow liquid 
which decomposes at 100—120° with evolution of gas and then 
solidifies, melting again at 170—180° with decomposition. When 
dried over sulphuric acid under reduced pressure, it does not begin to 
decompose until heated at 160° and melts at 180°. It is readily soluble 
in moderately dilute hydrochloric acid, but when the solution is evapo¬ 
rated under reduced pressure dichlorbydroxyquinoline separates. 
It is decomposed when warmed with solvents, generally with forma¬ 
tion of the dichlorhydroxy-derivative, and this substance is formed 
very readily when the keto-derivative is reduced with hydrogen 
sodium sulphite. The platinochloride is very l'eadily soluble, and when 
the solution is boiled or evaporated under reduced pressure, a mixture 

co*oci 

of platinoehlorides is obtained. The free base , C 6 HH 4 < 

obtained by decomposing the hydrochloride with water and extracting 
the precipitated oil with ether, crystallises in long, thin, yellow- 
prisms or needles, melts at 98°, turns brown at 130°, and is completely 
decomposed at 170°. It is readily soluble in benzene, alcohol, and 
glacial acetic acid, and does not decompose when kept. 

MhoxydichlorhydroxyquinoUne , OEt’C 9 lSrH 3 01a*OH [OH; Cl 2 : OEt = 
1:2 : 4: l 7 ], is formed, together with dicblorhydroxyquinoline and a 
small quantity of the trichloro-derivative, when an alcoholic solution 
of freshly prepared trichloroketoquiuoline is boiled for I—-2 hours. 
It crystallises from alcohol or benzene in long, thin, colourless 
needles, melts at 150—151°, and dissolves sparingly in most ordinary 
solvents in the cold but readily on wanning. It is soluble in acids, 
forming colourless solutions, from which it is reprecipitated by water, 
and when warmed with alcoholic soda, it yields a solution from which 
a spongy sodium-derivative separates on cooling. 

IKhydrQxydichloroquinoline, [(OH) 2 : Cl 2 = 1: I • : 2 ; 4], ;is ; ob¬ 
tained, together with ethyl chloride, when the preceding compound is 
heated afc 110—120° with concentrated hydrochloric add; it is also 



62 


ABSTRACTS OF CHEMICAL PAPERS. 


formed when trichloroketoquinoline is boiled with methyl alcohol. 
It crystallises from alcohol in needles, melts at 278°, and is more 
sparingly soluble than the chloro-derivatives of hydroxyquinoline. 
It crystallises from methyl alcohol in efflorescent needles containing 
alcohol. 


is ob- 


Anilicloquinolwieqirinoneani tide, CsISTHs-^q Q H^>> 

tained by treating an alcoholic solution of the ketoehloro-derivative 
with excess of aniline. It crystallises in small, golden plates or long 
needles, melts at 222 °, and shows all the properties of a feeble base. 
It is moderately soluble in glacial acetic acid, sparingly in alcohol, 
insoluble in water, and dissolves in dilute acids with a bluish-violet 
coloration. It is not changed by boiling with alcohol or concentrated 
potash, but is readily decomposed when heated with acids, yielding a 
yellow, crystalline substance which was not obtained in the pure state. 
The hydrochloride crystallises from acidified alcohol in small, dark- 
golden needles and is unstable. The picrate crystallises from alcohol 
in dark, copper-red needles. The acetate crystallises in needles, 
melts at 199°, and is decomposed by water. 

Pentachlorahetoqumoline platinochloride, (CgN H 3 C1 5 0) 2 ,H 2 PtCl 6 , is 
formed when triehloroketoqninoline hydrochloride (5 grams) is 
heated at 140—150° for six hours with manganese dioxide (35 grams) 
and concentrated hydrochloric acid (18 grams),the resulting solution 
filtered and mixed with platinic chloride. It is a yellow, crystalline 
compound, and when recrystallised or dried, it seems to lose hydro¬ 
gen chloride and be converted into the salt of tetrachloroketoquinoline. 
A solution of pentachloroketoquinolxne hydrochloride yields trichlor- 
hydroxy quin oline when mixed with water or hydrogen sodium 
sulphite. F. S. K. 


Alkaloids from Papaveracese. By B. Schmidt (Arch. Pharm . 
[3], 26, 622—623). —The following abstract; is the first of a series on 
these alkaloids, giving the results of investigations undertaken at the 
instance of the author. Schiele conclusion that chelerythrine and 
sanguinarine are identical is not confirmed. The former appears to 
have the formula CisH^bTO^ as deduced from the analysis of the 
small quantities obtained, whilst the latter, from the analysis of 
various compounds, has the formula, C 17 H 25 NO 4 , thus confirming 
leasehold’s result. Three more bases have recently been separated 
from Ghelidomum majus which are now the subject of research. 

j T. 

Ohelidonine. By A. Henschkb (Arch. Pharm. [3], 26, 624—644 j 
compare Abstr*, 1887, 854).—The alkaloid was obtained partly by 
recrystallisation of the commercial base, and partly by direct extrac¬ 
tion from the root of Chelidoaium majus. Probst’s method of ex¬ 
traction was employed, the stamped root being boiled in water 
acidified with sulphuric acid, ammonia in excess added, and the filtrate 
dried. This was purified by treatment with acidified alcohol, and 
again with ether, and finally was repeatedly crystallised from boiling 
alcohol. Chelidonine, CsoH^NOs + H s O, forms vitreous, tabular, colour¬ 
less, monoclinic crystals of about 3 mm. diameter. The reactions of 
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the base are given in detail. Solutions of the salts of this base have an 
acid reaction, and the hydrochloride has the formula C 2 oH 19 N0 5 ’HC1 ; 
the nitrate, C 2 oH 19 N 0 5 ,H]Sr 03 ; the sulphate, C 2 oH i 9 l!ro 5 ,H 2 S 04 + 2H 2 0 ; 
the platinochloride, (CioHjgNOs^l^PtCle + 2H 2 0; this was not ob¬ 
tainable in a crystalline form; the aurochloride, C 2 oH 19 lSr 0 5 ,HAnCl 4 , 
is easily obtained in crystals. Ethyl iodide combines with the base, and 
the compound is not acted on by potassium hydroxide; these and less 
positive results lead to the conclusion that chelidonine is a tertiary 
base. By oxidation with potassium permanganate in alkaline 
solution, chelidonine yields oxalic acid, methylamine and ammonia, 
the latter resulting from the decomposition of methylamine. In acid 
solution, the oxidation goes further, carbonic anhydride and methyl¬ 
amine resulting. J. T. 

Alkaloids from Cod-liver Oil. By A. Gautier and L. Mqurgues 
f Compt. rend., 107, 626—629 ; compare Abstr., 1888,1315).— Aselline , 
is an amorphous, colourless solid which becomes green on 
exposure to light. It melts to a viscous, yellowish liquid with an 
aromatic odour recalling that of the ptomaines, is very slightly soluble 
in water, to which it imparts a bitter taste and an alkaline reaction, 
but dissolves in ether and still more readily in alcohol; sp. gr. about 
1*05. The salts of aselline crystallise readily, hut are partially de¬ 
composed by water. The mercurochloride crystallises from warm 
water; the aurochloride is very easily reduced; the platinochloride 
is orange-yellow, and dissolves in warm water, but is decomposed by 
boiling water. Aselline is feebly toxic, and produces fatigue and 
stupor; 3 mgrms. of the hydrochloride killed a greenfinch in 
14 minutes. 

Morrhuine , is separated from aselline by taking advantage 

of the greater solubility of its platinochloride. It is a thick, oily, 
amber-coloured liquid with an odour which recalls that of aselline, 
and is only slightly soluble in water, but more soluble in alcohol and 
ether. It is caustic and strongly alkaline, and absorbs carbonic 
anhydride from the air. The hydrochloride is very deliquescent; the 
aurochloride is yellow, and dissolves in warm water; the platino¬ 
chloride is somewhat soluble and crystallises in needles. 

Morrhuine constitutes one-third of the total bases in the oil, and 
an ordinary dose of one fluid ounce contains 2 milligrams. It excites 
the appetite and has remarkable diaphoretic and diuretic properties. 
In large doses it produces fatigue and stupor. C. H. B. 


Physiological Chemistry. 


The Nature of Fibrin Ferment. By W. D, Haliibuetoh (/. 
Physiol., 9, 227—286).—This paper gives a full account of the 
researches of which a preliminary account has already been published 
(Abstr., 1888,974). , W. I). H. 
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The Glycogen in Muscle after Section of its Nerve and its 

Tendon. By E. Kraus s ( Virchow's Archiv , 113, 315—332).—The first 
part of this paper is devoted to the histological changes that occur in 
muscle after neurotomy and tenotomy respectively. 

For the glycogen estimations, the tendo Aehillis was divided in 
21 rabbits, and the sciatic nerve in 16 others. The animals were 
then fed for 1 to 3 days before death with 15—30 grams of sugar 
dissolved in water. The glycogen was determined by Kulz’ method 
(Abstr., 1886, 494). The animals were killed at different periods 
varying from 2 to 124 days after the operation. 

The results of analysis, given in tabular form, show after neurotomy 
an increase of glycogen in 8, a normal amount in 3, and a decrease 
in 4 cases; after tenotomy an increase in 6, a normal amount in 8, 
and a decrease in 2 cases. The general result is therefore that in the 
pathological condition of muscle produced by section of its nerve or 
of its tendon, metabolism is altered in such a way that glycogen is 
not got rid of so easily as in healthy muscle. W. D. H. 

Lactic Acid in the Blood. By G. Salomon ( Virchow’s Archiv , 
113, 356—360).—Gaglio (Arch. Anal . PhysiolPhys. Ahth 1886, 
400), and Berlinerblan (Abstr., 1888, 974) have described lactic acid 
as a constituent of blood. The author has for some years made 
similar observations in cases of disease. Thus in a specimen of 
leucsemic blood he found 0’05—0’06 per cent, of lactic acid; in pleural 
exudation from a case of carcinoma, there was a percentage of 0'007. 
In both cases, estimation of the water of crystallisation, and of the 
zinc in the zinc salt showed that sarcolaetic acid was the particular 
form of lactic acid that was present. 

More extended observations, however, have shown that lactic acid 
in the blood is not characteristic of the diseases mentioned, but can be 
obtained from the blood of patients who have died from nearly every 
variety of disease. Observations on the blood removed from the 
vessels during life show, however, that lactic acid is then as constantly 
absent as it is present in the blood examined after death. 

If the blood is examined immediately it is drawn, lactic acid is 
found to be absent, but if the blood is allowed to stand a short time 
and then examined, the acid will then be found. Its formation is 
connected with the ferment actions that set in in shed blood, or in 
blood left in contact with dead tissues. If it is formed at all during 
life, it must be rapidly oxidised, and so cannot be discovered in living 
blood. W. D. H. 

Micro-organisms and Proteolytic Digestion. By V. D. Harris 
and H. H. Tooth (/, Physial ., 9, 220—226).—The experiments of 
which this is a preliminary account gave the following results:— 

(1.) The general belief that micro-organisms need take no part in 
gastric digestion, and are generally absent was confirmed. 

(2.) Experiments to prove that micro-organisms are themselves 
competent to convert proteids into peptone were very unsatisfactory; 
albumoses have been noticed, but never true peptone. Perhaps some 
special micro-organism is necessary. , ' 
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(3.) As it was found exceedingly difficult to exclude micro¬ 
organisms in pancreatic digestions by employing strictly the principles 
of Listerian surgery in tbe removal of the pancreas, tlie organisms 
were killed by the addition of antiseptic reagents, of which mercuric 
chloride and phenol were found to be the most effective. It was 
found that the tryptic ferment is able to convert prote'ids into peptone 
without the aid of micro-organisms, although that is no proof that the 
micro-organisms do not assist in the action in the intestine. Phenol, 
however, either prevents the pancreatic ferment from forming leucine 
and tyrosine, or else the formation of these substances depends in part 
at all events on bacteria. 

(4.) With regard to the production of indole, it was found that the 
appearance of indole and its allies in alkaline pancreatic fluids is very 
capricious and can be easily prevented. In plugged flasks, it may 
not appear for a considerable time, no other precaution being taken than 
that of simply plugging the flasks, micro-organisms being present in 
large numbers. The smallest amount of mercuric chloride ox* phenol, 
even if not sufficient to render the liquid aseptic, also prevents the for¬ 
mation of these substances. Indole appears most readily in the diges¬ 
tion of uneoagulated (unboiled) proteids. Whenever it is present, large 
numbers of all sorts of bacteria are there also, still it may be absent 
even if swarms of micro-organisms are present. It thus appears that 
there are special indole-forming organisms. Experiments with pure 
cultivations of the different forms of bacteria found are, however, at 
present incomplete. As a result of inoculation of solutions of pure 
peptone, and of solutions of leucine and tyrosine with a mixture of 
bacteria potent to cause tbe formation of indole, it was found that 
indole is formed from the peptone, not from leucine or tyrosine. It 
seems, therefore, likely that the formation of indole and its allies in 
the alimentary canal below tbe stomach is an alternative course for 
the excretion of nitrogen to that by tbe formation of leucine and 
tyrosine. W. I). H. 

Glycogen in Diabetic Urine. By W. Leubb ( Virchow's Archiv , 
113, 391—393).—E. Beiehardt ( Zeit . anal . Ghent., 1875) has de¬ 
scribed “dextrin” as occurring in diabetic urine. Glycogen has, 
however, never been detected before. Two cases were examined 
in tbe present research. A large amount of urine (3—5 litres) 
was precipitated with alcohol, the precipitate collected and washed 
free from sugar. The precipitate was then dissolved in water, and 
the solution gave a brown colour with iodine; On boiling the solu¬ 
tion with 10 per cent, of sulphuric acid, the carbohydrate (probably 
glycogen) was converted into dextrose. In one of the two cases, the 
amount of glycogen present was very small. It is considered 
probable that the sugar in the blood is partly converted into 
glycogen as it passes through the epithelium of the urinary tubules. 

W. B. BL 

Aromatic Substances in Febrile Urine, J5y J. S. H&frPiffi 
(J. Physiol 9, 213—219).—Diseases and conditions of the body 
where putrefactive changes are greater than normal ‘ the ap- 

YOL. i*vi, ' '• v r ■} : */,. ^ / 



66 


ABSTRACTS OF CHEMICAL PAPERS. 


pearance of an increased quantity of certain aromatic substances, 
plienol, cresol, indole, scatole, &c., in ibe urine. 

Brieger ( Zeii . Min. Med., 3, 465) classes, However, scarlet fever and 
diphtheria as putrefactive diseases with erysipelas and pyaemia in 
which putrefactive processes no doubt often go on. It seemed 
advisable therefore to repeat these observations with regard ^ to 
scarlet fever and diphtheria, especially as Brieger’s method, which 
consisted in weighing the phenol as tribromophenol, was found to 
be wanting in accuracy. It was found that the more concentrated 
the urine, the greater was the quantity of tribromophenol obtainable 
from it, on account of tbe solubility of the bromine-water precipitate. 
In fact, on comparing Brieger’s results with control experiments 
performed with a urine concentrated to different extents, it was found 
that the increase in phenol as described by Brieger in scarlet fever 
and diphtheria, could be equally well explained by the rise of the 
specific gravity of the urine in those diseases. The method adopted 
was therefore that of estimating the proportion of sulphuric acid com¬ 
bined as ethereal hydrogen sulphates to that combined as ordinary 
sulphates. Taking the normal proportion as 1 to 10, it was found in 
16 cases of scarlet fever in which the urine was passed during the fever 
to be 1 to 17, and in 13 cases in which the urine was passed during 
tbe first three days of convalescence to be 1 to 21: so far as the 
chemical composition of the urine goes, there is thus no ground for 
regarding scarlet fever as analogous to a putrefactive process. 

The average of the ratio in five analyses made in cases of 
diphtheria was 1 to 13, hence in these cases also there was no increase 
in the elimination of aromatic substances. - W. D, H. 

Physiological Action of Para- and Meta-phenylenedi- 
amine. By It. Dubois and L. Vignon ( Gompt. rend., 107, 533— 
535).—Meta- and para-phenylenediamines are similar in constitution 
to the ptomaines and leucoma’ines, and their physiological action 
is therefore of considerable interest. 

In doses of 0T gram per kilo, of body-weight, both compounds 
produce salivation, vomiting, diarrhoea, excessive emission of urine, 
and coma. Death follows in two to three hours in the case of the 
para-derivative and in 15 hours with the meta-derivative. The com¬ 
pounds remove oxygen from the blood and tissues in the same way 
as micro-organisms which are rapidly multiplying, and the brownish 
products thus formed impart a dark colour to the blood and tissues. 

Metaphenylenediamine produces in tbe dog all the symptoms of 
aggravated influenza, with continual sneezing and a hoarse cough, 
which ends in. coma and death. Paraphenylenedianaine produces 
very remarkable exophthalmia, the tissues of the eye undergoing 
complete alteration. 0. H. B. 
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Chemistry of Vegetable Physiology and Agriculture. 

Action of Micro-organisms on certain Colouring Matters. 

By J. Baulin ( Gompt . rend., 107, 445—447 ).—Aspergillus niger 
will grow in cultivation liquids containing ammonium nitrate, tout not 
in similar liquids containing salts of aniline, rosaniline or indigo- 
carmine. 

Slightly acidified yeast solution, toeer wort, and sugar solution 
tinted with indigocarmine, slowly decolorise in presence of air and 
in absence of all organisms, tout this change is due to oxidation and 
does not take place in an atmosphere of carbonic anhydride. 
Certain aerobic organisms retard or prevent decolorisation toy pre¬ 
venting tbe access of oxygen. 

Active beer-yeast also decolorises indigocarmine in absence of 
oxygen, tout decolorisation is due to reduction and the colour 
returns if the liquid is exposed to air. In this case, reduction is 
accompanied by the development of micro-organisms similar in ap¬ 
pearance fco the lactic ferment. The change takes place most rapidly 
if the yeast solution has been exposed to the air at 24° for several 
days; it then acquires a putrid odour and is full of bacteria. The 
rate of decolorisation increases with an increase in the number of 
organisms, and the addition of an antiseptic, or any other cause 
which destroys the organisms, prevents the changes. Reduction is 
due to changes connected with the vital processes of the organisms, 
and is not due to the liberation of hydrogen. It is not analogous to 
the reduction of indigocarmine by an alkaline solution of glucose, 
since in that case the presence of organisms is not essential. 

Similar reducing actions were observed with logwood, orchil, 
cochineal, safranin, and several artificial colouring matters. 

C. H. B, 

Decolorisation of Tincture of Tumesole in closed Vessels. 
By R. Dubois (Bull. Soc. Ghem 49, 968—964).—The decolorisation 
of turnesole kept in a closed vessel is entirely due to the action of 
germs, as when the solution is sterilised the blue colour is permanent. 
The colourless solution contains only one species of living organisms; 
this is a very small, completely spherical micrococcus, which can be 
cultivated in slightly alkaline peptonised gelatin. The liquid de¬ 
colorised by these micro-organisms at once regains its blue colour on 
exposure to the air, T. S. K. 

Formation of Starch from Various Substances. By T. 
Bokorni (Ghem. Gentry 1888, 858—859, from Ber. deut . hot. Ges 
6, 116—120).—Since earlier experiments had proved that algae can be 
fed with methylal, the author has shown, by means of further experi¬ 
ments, that starch is formed from methylal. Spirogyra were used as 
the material for the investigation. Whilst in the absence of light, 
the formation of starch could not be observed, its formation could be 
readily detected after the spirogyra had lain in 1—0T per cent. 
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methylal in the sunlight. Spirogyra fed on solution of methyl alcohol 
of the same strength, namely, 1—0‘1 per cent., showed at the end of 
6 to 24 hours a very considerable new formation of starch. The 
author finds that glycol and glycerol, like mannitol, are also able to 
form starch. J- W. L. 

Matter Excreted by Roots. By H. Molisch {Ann, Agronom ., 14, 
384—335).—It is known that roots excrete an acid juice capable of 
attac king minerals. The author finds that the liquid has much more 
extensive powers, namely, it has both reducing and oxidising pro¬ 
perties ; turns tincture of gnaiacnm blue; oxidises tannins and humic 
substances, and consequently promotes the decomposition of humus : 
transforms cane-sugar into reducing sugar, and acts feebly like 
diastase; corrodes a plate of ivory ; and modifies the organic matter 
of soil. The root membranes are not simply permeated with this 
juice, it may sometimes be seen to exude in droplets. 

J. M. H. M. 

Occurrence of Solid Hydrocarbons in the Vegetable King¬ 
dom. By H. Gutzeit (Ber ., 21, 2881—2882. Compare Abbot and 
Trimble, Abstr., 1888, 1829).—The author points out that he has 
already described solid hydrocarbons which were obtained from the 
fruit of Heracleum giganteum. hart ., Heracleum spondylium , L., and 
Pastinaca sativa , L. (Beiirage zur Pjlanvenchemie ,, Jena, 1879), and that 
others have already proved the presence of such compounds in the 
vegetable kingdom. F. S. K. 

Constituents of Bark of Rhamnus Frangula and R. 
Purshiana. By P. Schwabb (Arch. Pharm, [3], 26, 569—594).— 
The coarsely powdered bark is freed from fat by means of ether, and 
extracted with 98 per cent, alcohol; the extract is mixed with several 
times its volume of water, and is shaken up by portions with ethe?. 
The first ethereal solutions are dark coloured, but on repeating the 
operation 10 or 12 times the ether remains colourless. The united 
ethereal solutions are distilled, when a light-yellow deposit forms in 
thin layei s on the side of the vessel. The deeply coloured mother-liquor 
is filtered after remaining 24 hours. The residue on the filter is 
repeatedly washed with alcohol and ether, and finally crystallised 
several times from boiling alcohol, until the microscope shows distinct 
crystallisation, undoubtedly due to frangulin. The mother-liquor 
filtered from frangulin was brought to diyness, taken up with a little 
alcohol, mixed with several times its weight of water and again 
shaken up with ether, but only once or twice; in this way the beauti¬ 
fully crystalline body emodin (trihydroxjmethylanthraquinone) was 
sepaiated. On distilling off the ether, the residue is readily seen 
under a lens to be permeated with crystals. This is heated with 
glacial acetic acid, in which it readily dissolves, and on cooling' 
emodin crystallises out. Recrystallisation yields emodin as a light 
red crystalline mass, which melts at 254°. The yield was fran- 
gulin 0’06 per cent., and emodin O'lO per cent. Fresh bark gave 
no frangulin, thus confirming an observation previously made by 
Cassehnann; whilst bark a year and a-half old gave frangulin 004 per 
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cent., and emodin 0*10 per cent, as before. Binodin , Ci 5 H 10 O 5 + H^O, 
gives red to brown-red amorphous precipitates with the alkaline earths 
and with lead, copper, and mercury salts. It dissolves in dilute 
alkalis to a splendid dark cherry-red colour, but gives no crystals on 
evaporation. A solution in alcoholic potash, heated at 100° in a 
sealed glass tube, showed fine needle-like aggregates after standing 
unopened for 24 hours. Frangulin melts at 228° to 230°, whilst 
Casselmann puts it at 249° and Faust at 226°, the differences being due 
to impurity in the last two cases. It is almost insoluble in water 
and ether, more easily in chloroform, benzene, and alcohol, and very 
soluble in hot acetic acid. When dry, it forms a beautiful, light- 
yellow, brittle mass, with somewhat silky lustre. Its composition is 
C* aa H2o0 9 . Four to five hours’ boiling with 20 per cent, sulphuric 
acid converts it into emodin and glucose. If anywhere, frangulinic 
acid should make its appearance here, but the compound previously 
described under this name is identical with emodin. 

The coarsely powdered root of Rhamnus purshiana (Gascara sagrada) 
was extracted with ether, and then with 98 per cent, alcohol. After 
the addition of water, the ether extract was shaken repeatedly 
with light petroleum until the oily extracts became almost colour¬ 
less. On removing the petroleum, the dark-coloured mother-liquor 
gave an immediate brown-red, flocculo-crvstalline precipitate. As 
in the case of Rhamnus framgula bark, the alcoholic extract shaken up 
with ether after the addition of water afforded a crystalline product. 
The petroleum product which proved to be identical with this, was 
found to be emodin. Frangulin was not present, although it may 
possibly occur in older bark. «T. T. 

Japanese Tobaccos. By M. Fesca and H. Imai (Bied. Gentry 
1888, 629—637).—The authors analysed the soils and the tobaccos 
produced in a locality in Oyamada, and also one other Japanese 
tobacco. Permeability and a certain amount of humus are far more 
important as regards the soil than the amount of ‘plant food, as the 
latter can be supplied by manuring. The best tobacco soil exhibited 
only a moderate absorptive power for bases. The manures applied 
are human and animal excreta, wood and straw ashes, and bath-water. 
As regards analysis as a means of Judging the quality of a tobacco, 
the authors came to the following conclusions:—(1.) Just as an alco¬ 
holic drink should contain a certain percentage of alcohol, so a tobacco 
should contain a certain percentage of nicotine; but that the quality 
of a tobacco depends on the percentage of the nicotine has not yet 
been proved. (2.) Nitric acid is not contained in well-fermented tobaccos* 
(3.) Theammoniain the older analyses was too high, as it included some 
that came from amides. The ammonia, which only comes to some tenths 
of a per cent., cannot account for lowered quality. (4.) The amount of 
albuminoids, reckoned as it formerly was, without allowing for the 
amide-nitrogen present, affords no standard for Judging tobacco. 
The worst tobacco analysed had the lowest total nitrogen, yet, owing 
to the nicotine and amides being very low, it had the highest amount 
of albuminoids. (5.) Amide nitrogen for the most part indicates the 
presence of compounds which do not injure and perhaps "mm enhance 
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the quality of the tobacco. One of the most important duties of the 
fermentation is to change albuminoids into amides. (6.) The deter¬ 
mination of the amount of substances that etber extracts is of bat 
little use. (7.) Carbohydrates, with the exception of cellulose, 
should uot be present in well-fermented tobacco. A study of their 
decomposition, and of the formation and decomposition of organic 
acids and of amides should prove useful iu determining the 
quality and guiding the culture and treatment of tobacco. (8.) Dis¬ 
tinctions as to quality can only be drawn when the differences in the 
amounts of the substances estimated are considerable, and they can 
only be made safely when the whole composition proves quite satis¬ 
factory or quite the reverse; they can rarely be drawn from differences 
in the amounts of single substances. Inferiority can be more safely 
inferred than superiority. In very bad tobacco, the albuminoids, the 
sulphuric acid, the chlorine and generally the mineral acids are high, 
whilst the amide nitrogen and the potash are low. 

The remaining conclusions relate to the ash constituents. (9.) To 
indicate good quality and especially combustibility, there should be a 
medium amount of bases, especially of potash and lime. Within 
certain limits these bases appear capable of replacing one another. 
The percentage of one or the other must fall very low before it is 
to be regarded as a bad indication. Magnesia, if exceptionally high, 
appears to injure the combustibility. (10.) Mineral acids if high 
indicate bad combustibility; but they must be exceptionally high to 
surely indicate low value. Apart from silica, phosphoric acid appears 
to be the least injurious, chlorine considerably more, and sulphuric 
acid the most injurious to the quality and combustibility. (11.) The 
bases splnble in water and either free or existing as carbonates, 
appear to have no important influence, but the amount of carbonic 
anhydride up to a certain point indicates increased combustibility, and 
a large amount of carbonates in proportion to mineral salts indicates 
good value. (12.) A high proportion of bases in the ash, provided it 
is not caused by magnesia or iron, points especially to good combusti¬ 
bility. H. H. R 

Formation of Nitrates in Soils of different Degrees of 
Fertility. By P. P. Deh^rad* (Atm. Agronomy 14, 289—320).—It 
appears probable, from the researches of Lawes and Gilbert, War- 
in gton, and others, that a soil exhausted by cropping contains only 
nitrogenous organic matter difficult to nitnfy, and that the relative 
sterility which is produced by a number of successive crops without 
manure, is due not only to a decrease in the total amount of nitrogen, 
hut also to the residual nitrogenous matter being less apt to nitrify 
than that in a fertile soil. To obtain confirmation of this, the author 
has studied the rate of nitrification in different soils, fertile and 
exhausted, manured and unmanured, under different conditions of 
humidity, temperature, division, &e. A few only of the results, most 
of which are provisional and require further elucidation, are given 
below. A saturated atmosphere is ultimately unfavourable to nitrifi¬ 
cation; probably because moulds are encouraged which destroy the 
nitrate* Soil very finely sifted, placed in a funnel, and submitted to 
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frequent waterings, so as to alternate periods of comparative dryness 
and moisture, is very favourably circumstanced for nitrification ; for 
example, in the 189 days from 17th May to 22nd November, there was 
formed per 1000 kilos, of soil, 880 grams nitric acid: reckoning the 
weight of the soil at 8600 tonnes per hectare, this would give 819*8 
kilos, nitrogen per hectare nitrified in that space of time, a quantity 
infinitely superior to the requirements of the most exhausting crop. 
The waterings in this experiment were equivalent to five times the 
normal rainfall. The accumulation of nitrate in the soil, at any rate 
to the extent of 700 mgrms. per kilo., does not retard the rate of 
nitrification. The organic matter was more nitrifiable at the com¬ 
mencement of the experiment than afterwards, since much more 
nitrate was formed in the first 27 days than in any subsequent 
similar period, notwithstanding the lower temperature of this first 
month as compared with the two following. Again, in the December 
to January period more nitrogen was nitrified per diem than in the 
October to November period, in spite of the lower temperature; from 
this the author infers that the organic matter of the soil is subject from 
time to time to changes rendering it more or less easy of nitrification. 
Trituration of the soil and elevation of temperature were both found 
to greatly accelerate nitrification. The addition of sodium nitrate to 
the soil in quantities of 0*06 and 0*60 per cent, almost prevented nitri¬ 
fication for the first 40 days, and greatly retarded it during a 
subsequent like period, although eventually nitrification at something 
like the normal rate occurred; the addition of 1 : 1000 of common 
salt to the soil exercises little or no effect, 2*5 : 1000 is injurious, and 
5 : 1000 prevents nitrification. 

Three soils, long unmanured and poor in nitrogen, developed very 
little nitrate for some weeks after being placed in circumstances the 
most favourable for nitrification, but afterwards fairly rapid nitrifi¬ 
cation set in, which the author attributes to changes undergone by 
the organic matter under the new conditions. A fourth poor soil, 
unmanured and equally poor in nitrogen with the other three, proved, 
however, very nitrifiable, it developed from the first more nitrate than 
a fertile soil placed in the same conditions. J. M. H. M. 

Loss and Gain of Nitrogen in Agricnltore. By B. Frank 
(Bied. Oerdr 1888, 610—617).—Among the sources of loss is the 
volatilisation of ammonia from the soil. In some experiments in which 
ammonium sulphate solution was added to samples of soil, the author 
found that the ammonia thus added soon disappeared, being to a small 
extent converted into nitrates whilst the greater part volatilised, A 
light and pure sandy soil does not expel the ammonia and has only a 
feeble nitrifying power, so that the ammonium salt is retained nearly 
undiminished for a long time. Of the individual constituents, quart® 
grains and clay are inactive, whilst calcium carbonate causes both 
slow nitrification and also partial liberation of ammonia. Another 
source of loss was mentioned by Boussingault, namely, tbit when 
nitrates were given to plants growing in the dark, there was a libera¬ 
tion of free nitrogen, which he attributed to the action of some 
organic substance excreted by the roots. The author experimented 
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on the point, growing bean, seeds in the dark in nutritive solutions, 
both, with and without nitrogen compounds. As in every case there 
was a loss of nitrogen, it could not be due to reduction of nitrates, 
and he attributes it to the loss of nitrogen consequent on the decay 
of those parts of the seed not made use of by the germinating plant. 

ISText, treating of the gain of nitrogen, he combats Hellriegel’s view 
that the root nodules of the Leguminosse are concerned in rendering 
free nitrogen available to the plant. His own experiments lead him 
to the conclusion that the land gains in combined nitrogen in some 
way besides that caused by lightning discharges, which at present is 
the only one undisputed. He found that the presence of vegetation 
raised the amount of this gain, that this could not be accounted for 
by the ammonia of the air, and that it must be derived from the free 
nitrogen of the air. The gain rises with increased plant development, 
and both the kind of soil and the species of plant have an influence. 
Lupines are very effective as compared with non-leguminous plants ; 
but the difference in the powers of increasing the combined nitrogen 
is one of degree, not one of kind; hence it cannot be ascribed to the 
nodules. Further, nodules did not occur in lupines grown in sterilised 
soil, yet the plants developed better than in a parallel experiment with 
unsterilised soil where the plants had nodules, and besides the nodules 
the legumes have no other organs to supply nitrogen which other plants 
do not also possess. The next qnestion is how soil unoccupied by a 
crop gains in combined nitrogen. This gain takes the form chiefly 
or entirely of organic nitrogen compounds, thus agreeing with Ber¬ 
the! of s experiments, and is explained by the growth in the soil of the 
eryptogamie plants, algae containing chlorophyll and allied forms, 
which the author discovered there. He next discusses the question 
whether these plants avail themselves of free nitrogen or of nitrogen 
oxidised in the soil by an inorganic process. He asserts that under 
the influence of calcium or magnesium carbonates free nitrogen can be 
oxidised to nitric acid, the action being distinct at 100°, still apparent 
at 45 —50°, and no longer apparent at 15—22°, hut thinks that in the 
- German climate this action can only very rarely occur. He con¬ 
cludes that it is not an inorganic process that makes the free nitrogen 
available, but that the combined nitrogen is due to a development 
of plant cells containing albuminoids which is not to be connected 
with any process occurring in the soil. This power of assimilating 
free nitrogen is very different for different; plants; the result is 
smallest in fallow land, where only the lower plant forms are at 
work; it is larger with higher plant forms, and among these the 
Inpines and probably other Leguminosse produce the greatest result. 

H. H. R. 

Action, of Superphosphate on Nitrates. By A. Devabda 
( Ohem . Oentr 1888, 899—900).—Experiments by the author go to 
show that, at the ordinary temperature, the phosphoric acid, hydro- 
flourio acid, and readily decomposable organic compounds, as well as 
ferrous salts present in superphosphates, cause no loss of nitrogen 
from nitrates which may have been mixed with them. In those 
cases, however, where the mixtures are exposed to a moderately high 
temperature, the loss of*nitrogen is considerable, although in this 
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ease the ferrous compounds take no part; in the reaction. The author 
also found that in mixtures of superphosphate and nitrates the 
soluble phosphate becomes insoluble much more quickly than when 
the nitrate is omitted, and the mixing of nitrate with superphos¬ 
phate for any length of time is therefore not to be recommended. 

J. W. L. 
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Preparation of Starch Solution for Use in Volumetric 
Analysis with Iodine. By G. Gastine {Bull. Soc . Ohm., 50, 172 
—173).—Five grams of potato-starch is mixed with O'Ol gram of 
mercury iodide, stirred with a little water, and poured into boiling 
water (1 litre). It is allowed to settle, and the clear liquid poured 
off. A solution prepared in this manner has been kept for more than 
a year without deteriorating. N. H. M. 

Use of Salicylic Acid for Preserving Standard Solutions. 

By fi. Borntrager (Zeit. anal. Ghem 27, 641—642).—The addition 
of a pinch of salicylic acid to each litre of a thiosulphate solution 
greatly diminishes its tendency to decompose. The author’s deter¬ 
minations show large variations, but not a progressive diminution in 
strength. M. J. S. 

Applications of Spectrophotometry to Chemical Physiology. 
By E. Lambling (Arch, de Physiol 4th Series, 12, 1—34).—This 
paper gives an historical account of the spectrophotometer, and of the 
principles upon which the spectrophotometric method depends. The 
practical application of the method for quantitative purposes in¬ 
volves :—(l) The choice of a region of the spectrum; (2) the deter¬ 
mination of the coefficient of extinction of the coloured solution for 
that region; and (3) the determination of the amount of absorption 
of the colouring matter for the same region. When two colouring 
matters are mixed in a solution, they may also be estimated quantita¬ 
tively, provided the absorptive power of each of the two pigments for 
two regions of the spectrum he previously known. 

Finally, the application of such methods to animal pigments (of the 
blood, bile, urine, &c.), is pointed out. W. D. H. 

Determination of Chlorine in Plant-ashes. By A. Joules 
(Ghem. Oentr., 1888, 863—864, from Zeit. Nahrungsmittel u. Hygiene^ 
2, 81).—The method the author proposes as the best is as follows;— 
The plant (10 grams) is incinerated gently in a platinum dish, 
moistened with an alcoholic solution of sodium carbonate, the alcohol 
burned off, and the process repeated ; after this, the whole of the 
carbon may be burnt off without any fear of chlorine being lost, and 
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the asli may be extracted by means of water and the determination 
finished in the usual manner with silver nitrate. This deviation from 
the ordinary direct combustion of vegetable matter in the determina¬ 
tion of chlorine obviates the chance of a loss of this element which 
might otherwise take place. W. L, 

Method for the Determination of Bromine in Sea-water* 

By F. GHttzkow ( Ghem . News , 58, 190—193).—250 c.c. of sea-water 
is mixed with a drop or two of sulphuric acid and with 100 c.c. of a 
solution containing about 25 grams of copper sulphate. It is then 
treated with sodium sulphite solution until the precipitate redissolves 
with difficulty, and heated until the blue colour returns; more 
sodium sulphite is now added, about one-third that already used, and 
the whole again heated until blue, and then cooled. In this way, 
all the bromine is precipitated in a few minutes. After washing the 
precipitate, first with 100 c.c. of water containing 1 gram of sulphuric 
acid, then with a few drops of sodium carbonate solution, it is warmed 
with hydrochloric acid until all sulphurous anhydride is removed, and 
is finally treated with zinc. The filtrate and washings from the copper, 
which combined should not exceed 25 c.c., are titrated with sodium 
hypochlorite by a method of the author’s which is described in detail 
in the original. The flask containing the liquid is fitted with a triple- 
bored cork; through one hole passes a tube closed by a piece of india- 
rubber tubing and a clip, through the other holes two thistle-headed 
funnels reaching nearly to the bottom of the flask, one is roughly 
graduated. By blowing into the tube, a quantity of liquid is forced up 
both funnels and is titrated in the graduated one, the other serving 
for comparing the colour; in this way an indication of the quantity 
of hypochlorite required by the whole liquid is obtained, and so the 
operation can he finished with greater rapidity than by the ordinary 
mode of procedure. D. A. L, 

Determination of Fluorine in Substances Decomposable by 
Sulphuric Acid and especially m Natural Phosphates. By 
TL Lasne {Bull. Soc. GMm. 7 50, 167—170).—Sufficient substance to 
yield 0*2 gram of calcium fluoride is put into a flask containing 
strong sulphuric acid (50 c.c.) aud pure sand (10 grams), and con¬ 
nected with* two wash-bottles, the first of which contains 2’5 grams, 
and the second 0*5 gram of soda dissolved respectively in 25 c,c. of 
water. Dry air is passed into the flask, which is heated for an hour 
at 180—200°; it is then allowed to cool, dry air being passed 
through. The soda solutions are united and boiled for £ hour; 
phenolphthalein is added, and carbonic anhydride passed through the 
solution until it is colourless; it is then heated for ^ hour at 50°, and 
treated with ammonium carbonate, when the silica is almost com¬ 
pletely precipitated. The liquid is cooled quickly, diluted to 125 c.c., 
filtered through a large folded filter, and 100 c.c. collected, A few 
drops of tropseoline solution is added to the solution, which is 
carefully neutralised with dilute hydrochloric acid. It is then 
treated with pure sodium carbonate (equal to 0*5 gram of anhydrous 
carbonate), boiled until free from carbonic anhydride, and precipitated 
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'with a slight excess of calcium chloride. The precipitate is ignited, 
treated with acetic acid, evaporated to dryness, again treated with 
acetic acid, and the undissolved calcium fluoride, washed, ignited, and 
weighed, N. H. M. 

General Method for the Separation and Volumetric Estima¬ 
tion of Acids: Application to Sulphuric Acid, By G. Linossier 
(Bull. Soc. Ohm 50, 46—47).—The method is applicable to all 
acids which yield insoluble compounds when combined with metals 
which are precipitated by hydrogen sulphide in acid solution. The 
determination of sulphuric acid is carried out as follows:—The solu¬ 
tion of the sulphate (containing 0*05 to 0*1 gram) contained in a 
dish is treated with alcohol (2 vols.), heated almost to boiling, and 
precipitated with a slight excess of lead acetate. When cold it is 
washed by decantation with a mixture of alcohol and water (0*5 to 
1 vol.), passing the decanted liquid through a small filter. The trace 
of lead sulphate on the filter is washed with aqueous hydrogen 
sulphide into a flask; the rest of the lead sulphate is shaken with a 
saturated solution of hydrogen sulphide, the liquid poured on to a 
filter, and the precipitate treated with a fresh amount of hydrogen 
sulphide and filtered. It is then washed with aqneons hydrogen 
sulphide until the filtrate gives no reaction with Poirrier’s orange. 
The whole of the sulphuric acid is then in the filtrate, and is titrated 
with decinormal soda solution. NT. H. M, 

Volumetric Estimation of Boric Acid, and of Ammonia in 
Ammonium Salts. By J. McGlashan (Chem. News, 58, 175— 
176).—By using Poirrier s oranges I and II, boric acid and ammo¬ 
nium borate can be titrated directly with normal soda, but borax 
must first be made neutral to methyl-orange with sulphuric acid; 
boracite must be heated with dilute sulphuric acid, made neutral to 
methyl-orange with soda, and any carbonic anhydride eliminated before 
titrating. Ammonia is objectionable in any form except as borate 
or hydroxide, the latter when dilute is neutral to both oranges. 
Therefore, with these indicators ammonia may he titrated with soda, 
in any ammonium salt, without distillation. With ammonium car¬ 
bonate and with arsenates, the end reaction is not distinct, but with 
hydrogen sulphide it is sharp. D. A. L. 

Resorcinol as a Test for Nitrates. By D. Lindo (Chem. 
News , 58, 176—177).—For testing with resorcinol, 10 grams are dis¬ 
solved in 100 c.c. of water, and one drop of this solution, one drop of 
15 per cent, hydrochloric acid, and 2 c.c. of concentrated sulphuric acid 
are added to 0*5 c.c. of the nitrate solution (compare Abstr., 1888, 
1337) ; one in 500,000 gives a definite permanent purple colour after 
some time, whilst with increasing strengths of nitrate solution the 
colour becomes more intense, until with one in 10,000 the vivid purple- 
red colour is so intense as only to be distinctly seen in the lower 
portion of the band. Resorcinol is valueless without hydrochloric add, 
but with it, is a more delicate test for nitrates than ordinary phenol. 
Copper sulphate does not aid the reaction materially., The reagents 
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alone gave a band wbicb, however, cannot be mistaken for the nitrate 
band. With nitrites, it is more delicate than with nitrates; with 
chlorates it is no good, with dichromate (0*5 gram per litre) it gives a 
red to bnf£ upper with a purplish lower band, the latter changing to pink 
or with hydrochloric acid to reddish-brown ; the colours are slightly 
different if the acid is run in at once, or after some delay. Perman¬ 
ganate, !NyiO, with 4 vols. water, gives a dark-orange upper^ and 
yellowish lower band; with hydrochloric acid, these are respectively 
orange, red, and greenish. Hydrogen peroxide in dilute solution yields 
a green and brownish compound band. D. A. L. 

Estimation of Phosphorus in Iron and Steel. By P. W. 
Shimer ( Ghem . News, 58, 165—166).—Dissolve 1 gram of iron in 
20 c.c. of nitric acid, sp. gr. 1*20, and add to the boiling solution 
10 c.c. of a solution of 20 grams of potassium permanganate in a litre 
of water, 2*5 c.c. at a time, and after a few minutes 5 c.c. of hydro¬ 
chloric acid, sp. gr. 1*12. When the action has ceased, add a mix¬ 
ture of 5 c.c, of concentrated sulphuric acid and 5 c.c. of water, and 
evaporate until fumes of sulphuric acid begin to come off. When 
cool, add *5 c.c. of nitric acid, sp. gr. 1*20, and sufficient water; boil 
to dissolve iron salts, filter, and wash with water. The residue 
serves well for the estimation of silicon. Heat the filtrate to 80 ° 
and add 5 c.c. of ammonium molybdate (5 grams of Mo0 3 , 20 c.c. 
ammonia, sp. gr. 0*96, 30 c.c. nitric acid, sp. gr. 1*20), then keep at 
60° until the liquid is clear, which occupies less than an hour when the 
solution is not too dilute. The yellow precipitate is washed with 
acid ammonium nitrate solution, dissolved in ammonia and pre¬ 
cipitated by magnesia mixture. The method gives good results, both 
for silicon and phosphorus. 

A few experiments were made using sulphuric acid and ammonium 
sulphate instead of nitric acid and ammonium nitrate for the 
molybdate precipitation, with satisfactory results. D. A. L. 

Influence of Sulphur on Eggertz’s Carbon Colour-test By 
T. W. Hogu ( Gliem . News, 58, 175).—When ordinary steels contain¬ 
ing say 0*05 per cent, of sulphur are dissolved in the usual manner, 
the sulphur separates out and produces a turbidity which interferes 
with the colour-test for carbon ; a fact easily proved by dividing such 
a solution into two portions, filtering one, and then comparing the 
colour produced in the filtered and unfiltered solutions. Conse¬ 
quently, if a common steel is compared with a standard of pure steel, 
the colour intensity is sure to be over-estimated, and vice versa. 

D. A. L, 

Quantitative Analysis by Electrolysis. By A. Classed and 
ft. Scheule (Ber., 21, 2892—2899).—The current from two of Farbaky 
and Schenek’s accumulators, fully charged by a dynamo giving a 
current of 20—25 amperes, was employed in making 50 analyses in 
the course of six days. Four to eight analyses were made simul¬ 
taneously, and the current was employed continuously day and night, 
except during the short intervals required for changing the platinum 
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dishes. During this time tbe strength of the current decreased from 
2*05 to T92 volt, so that one charge would be sufficient for 60 to 70 
analyses. The condition of the accumulator can he ascertained from 
the specific gravity of the sulphuric acid, which is 1*240 when the 
accumulator is charged and 1*118 when it is not charged. The pre¬ 
cipitated metal is in a more suitable condition than when a battery or 
dynamo is employed. 

Experiments which were made with Neumann’s (Abstr., 1888, 
529) and Wolffs (Zeit. ang. GJiern 1888, 296) voltameters, employ¬ 
ing currents of various strengths, show the necessity of working under 
the same conditions when repeating electrolytic methods of analysis 
(compare Classen, Quantitative Analyse durch Electrolyse, 2nd ed., 43). 

In the separation of antimony from tin in sodium sulphide solution, 
the solution, freed from antimony, is boiled with ammonium sulphate, 
and the tin precipitated by electrolysis (compare Abstr., 1884, 932). 
A simpler and more convenient method is to convert the stannic 
sulphide into hydrogen stannic oxalate and electrolyse the solution. 
For this purpose, the solution is acidified with dilute sulphuric acid, 
and the sulphide oxidised with ammoniacal hydrogen peroxide, or tbe 
hot alkaline solution is treated at once with hydrogen peroxide until 
it becomes colourless, acidified with sulphuric acid, neutralised with 
ammonia, and more hydrogen peroxide added. The solution is then 
boiled, filtered, and the residual stannic acid washed off the filter 
with and dissolved in a hot solution of oxalic acid. If there is a 
residue of sulphur, it is separated by filtration, washed with a cold 
saturated solution of hydrogen ammonium oxalate, and the washings 
added to the filtrate. The solution, which should contain at least 
50 c.e. of the hydrogen ammonium oxalate solution, is electrolysed 
with a current giving 8—10 c.c, of explosive gas per minute. 

The electrolytic deposition of copper from its salts, dissolved in a 
saturated solution of ammonium oxalate, is hastened very consider¬ 
ably if tbe solution is kept acid, especially towards the end of the 
operation, by adding excess of a cold, saturated solution of oxalic 
acid. - The smaller the quantity of copper, the more oxalic acid solu¬ 
tion may be added. A solution poor in copper can be mixed with 
the oxalic acid solution at the commencement of the process, but in 
concentrated solutions, the precipitation must he carried out in a solu¬ 
tion as nearly neutral as possible to avoid the separation of copper 
oxalate. If the copper solution is kept at 40—50°, about two grams 
of copper are deposited in from 3 to 4 hours. A current giving 
3—4 c.c. of explosive gas per minute was employed, and quantitative 
experiments showed that the whole of the copper is deposited, 

F. 8. K. 

Separation of Calcium, Barium, and Strontium. By 
KupmESCHLAEGp (Bull. Soc. Ohm., 49, 854—856).—A quantitative 
analysis of a mixture of the carbonates of barium, strontium, and 
calcium can be carried out as follows The mixture is dissolved in 
a slight excess of very dilute nitric acid, the solution evaporated to 
dryness, the residue dissolved in distilled water, and the filtered solu¬ 
tion again evaporated to complete dryness, The residue of mixed 
nitrates is agitated with a small quantity of a mixture of absolute 
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alcohol and ether, and the solvent separated by filtration as soon as the 
solution becomes clear; this process is repeated three times, the propor¬ 
tion of ether being gradually increased until the mixture contains equal 
volumes of the constituents. The residual mixture of the nitrates of 
barium and strontium is dried, dissolved in water, and treated with 
a cold saturated solution of potassium dichromate. The precipitated 
barium diehromate is washed with cold, very dilute alcohol, and con¬ 
verted into sulphate by heating with sulphuric acid. The strontium 
in the filtrate is converted into sulphate by warming the solution 
with dilute sulphuric acid. ~A solution of strontium chloride is not 
precipitated by potassium diehromate. F. S. 3L 

Volumetric Estimation of Mercuric Chloride. By GL Kassner 
(Arch. Tharm. [8], 26, 595—604).—The method promises well for 
pharmaceutical practice. 50 grams of the organic compound contain¬ 
ing mercuric chloride is placed in a porcelain dish without previous 
division, 500 e.c. of water is added, and the mass is well kneaded 
with a pestle. 500 c.c. of a solution of 0'4 gram of potassium anti- 
monious tartrate and 1 gram of sodium phosphate, or in place of the 
latter 1 to 2 grams of sodium acetate, is now added and the kneading 
continued. A very intimate mixture is thus obtained, and a milky 
liquid results from the decomposition of the mercuric chloride. 
About 500 c.c. is now filtered off, and titrated with decinormal iodine 
solution after the addition of freshly prepared starch solution, and 
a sufficient quantity of sodium hydrogen carbonate. The iodine 
employed corresponds to the amount of nnchanged tartrate remaining 
in the filtrate. The reaction is as follows:—4HgCl 2 + Sb 2 0 3 -f- 2H 2 0 
= 4HC1 + Sb 2 0 5 + 4HgCl. The presence of phosphoric and organic 
acids is admissible, but not of free hydrochloric acid. J. T. 

Mierocbemieal Reactions. By A. Stress (Jahrb. f. Min 1888, 
ii, Mem., 142—152; continuation of Abstr., 1886, 487).—For detect¬ 
ing tin under the microscope, the author avails himself of the brown 
colour produced on adding hydrochloric acid and platinum chloride. 
When the solution is effected, a drop of the liquid is transferred to an 
object-glass, and a grain of potassium chloride added, and the solution 
slightly evaporated. In this way, rhombic crystals of potassium 
stannous chloride (2KC1 4* SnCl 3 + H 2 0) are formed. They are 
mostly combinations of the forms coP, ooPoo, oofeo, Poo, Pco. 
When the stannous chloride has been thus detected, a drop of nitric 
acid is added, and the solution heated. The stannous chloride is 
converted into stannic chloride, and the imperfectly soluble salt, 
KoSnCle is formed. This crystallises in the regular system, and is 
perfectly isotropic. This reaction may be employed for detecting 
stannous and stannic oxides in compounds soluble in hydrochloric 
acid. Caesium chloride may be used instead of the isomorphous 
potassium salt, The author also describes methods for detecting 
potassium, caesium, and rubidium, sodium, and silicon. B, H. B. 

Detection of small Quantities of Germanium. By K . Hatjshofeb 
(Ohm. Centr 1888, 867, from Sitzber. Ahad. Munchen , 1887, 138). 


IL 
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—By heating in an atmosphere of hydrogen sulphide, the germanium 
in the mineral argyrodite is converted into the sulphide GeS, which 
is crystalline, and may be detected and recognised by means of the 
microscope. With concentrated sulphuric acid, it forms a white, non¬ 
crystalline substance, with concentrated nitric acid it is converted into 
the white, crystalline oxide, 0e0 2 , which is soluble in dilute nitric 
acid and water, and crystallises out of the solution again on evapora¬ 
tion. Heated in a tube, it sublimes similarly to antimony oxide, hut 
differs from this by its solubility in water, and also by melting to clear 
colourless drops. It is necessary to apply the potassium iodide test 
also, as a means of distinguishing it from the mercuric sulphide, which 
has also been found present in argyrodite. J. W. L. 

Characteristic Reaction of Bismuth. By E. LIiger (Bull Soc. 
Chim 50, 91—93).—A solution of bismuth iodide and potassium 
iodide is sometimes used for detecting alkaloids, with which it gives 
orange-yellow precipitates. It is suggested that the reaction should 
be employed for detecting bismuth. A solution is prepared by 
dissolving cinchonine (1 gram) and potassium iodide (2 grams) in 
water (100 c.e.). Other alkaloids may he used instead of cinchonine, 
but this seems to giye the most sensitive reaction. The reagent must 
be added in excess; the presence of too much nitric acid, and espe¬ 
cially the presence of hydrochloric and sulphuric acids, is to he avoided. 
Bismuth may be detected in solutions containing only I part in 500,000 
parts. Solutions which contain ether metals besides bismuth are 
precipitated with hydrogen sulphide, the sulphides of copper, lead, 
cadmium, mercury, and bismuth converted into nitrates, then into 
carbonates, and the carbonates of bismuth and lead separated by 
means of potassium cyanide; these carbonates are converted into 
chlorides, and the lead chloride separated by means of alcohol. The 
alcoholic solution is evaporated to dryness, dissolved in a drop of 
nitric acid and some c.c, of water, and treated with the reagent. Solu¬ 
tions of the salts of mercury, cadmium, silver, copper, and lead also 
give precipitates of various colours with the cinchonine reagent. 

K. H. M. 

Determination of Oxygen dissolved in Water. By L. W, 
Winkler (Ber., 21, 2846—2854).—The method consists in oxidising 
an excess of manganese hydroxide in presence of alkali by the oxygen 
present in a weighed amount of the water; potassium iodide and 
hydrochloric acid are then added, and the iodine which separates 
(which is equivalent to the amount of dissolved oxygen) titrated with 
sodium thiosulphate. A solution of manganous chloride (free from 
iron) is made of such a strength that 100 c.c. contains 40 grams of 
the salt (MnCl* -f 4H 2 0). The soda must be free from nitrate, and 
the solution prepared of eight times the normal strength; potassium 
iodide (10 grams) is dissolved in 100 c.c. of the soda solution, the rest 
of which is kept. A strong flask of about ^ litre capacity is filled 
with the water; 1 c.c. of the potassium iodide soda solution is added 
by means of a pipette reaching nearly to the bottom of the flask, then 
1 c.c. of the manganous chloride solution. The flask is closed, care 
being taken that no bubble of air remains, and the contents mixed. 
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When the precipitate settles, fuming hydrochloric acid (3 c.c.) is 
added by means of a pipette similar to those previously used. The 
flask is again closed, the contents mixed, and the yellow liquid titrated 
in the usual manner with sodium thiosulphate, the most convenient 
strength of which is 1/100 normal, so that each c.c. corresponds with 
0*055825 c.c. of oxygen (at 0° and 760 mm. pressure). 

When the water to be analysed contains much carbonic anhydride, 
more of the reagent must be added, as manganous carbonate is not 
oxidised by the oxygen. In the case of waters containing nitrates, the 
process has to be modified : a soda solution containing no potassium 
iodide is first added, then hydrochloric acid (twice the amount other¬ 
wise used), and after three minutes a solution of potassium iodide. A 
manganic chloride solution is then prepared as follows:—500 c.c. of 
distilled water is treated with the pure soda solution (1 c.c.), 5 to 10 
drops of the manganous chloride solution, and then sufficient hydro¬ 
chloric acid is added to dissolve the precipitate. 100 c.c. of this 
solution is taken out and diluted with distilled water; to the rest, 
100 c.c. of the water to be examined is added. After two to three 
minutes, both solutions are treated with potassium iodide and the 
iodine which separates determined as usual. From the difference 
in the amount of thiosulphate used, the correction for 100 c.c. of 
water is calculated. 

Concordant results obtained by the new method are given. 

hT. H. M. 

Ash Determination. By F. A, Fluckiger (Zeit. anal. Chem., 27, 
637 638).—-The substance is heated in a roomy platinum capsule so 
gently that carbonisation takes place without combustion. It is 
then cooled, ,a copious amount of water is added, and the whole eva¬ 
porated completely on the water-bath. On reheating the carbonaceous 
residue very gradually, it bums at a low temperature, and very 
quickly. M. j, g. 

Wet Methods of Organic Analysis. By J. Messinger (Ber., 21, 
2910—2919).—Organic compounds, as Cross and Bevan have shown 
(Proc., 1888, 76, and Trans., 1888, 889), are completely oxidised 
when warmed with chromic acid and concentrated sulphuric acid. If 
nitrogen is present, it is evolved as such or as ammonia, whilst 
sulphur, phosphorus, and arsenic are converted into the correspond¬ 
ing acids. Halogens are evolved in the free state, and metals remain as 
sulphate or, with a large excess of chromic acid, as chromates. 

^ To 'estimate the quantity of carbon, the substance (0*15—0*35 gram) 
is weighed in a small bulb or tube, and placed in the apparatus 
employed by Classen for the estimation of carbonic anhydride 
(Quantitative Analyse, 3rd ed., 239), together with chromic acid 
(5—6 grams) or powdered potassium dichromate. A gentle stream 
of air, free from carbonic anhydride, is passed through the appa¬ 
ratus to drive out the carbonic anhydride, the weighed potash bulbs 
and . soda-lime tube are attached, and the latter connected with a 
calcium chloride tube to prevent absorption of moisture from the 
air. Concentrated sulphuric acid (30 c.c.) is then poured through 
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tHe funnel, and tie stream of air stopped. Tie flask is warmed very 
cautiously until tie evolution of carbonic an hydride commences, and 
then tie leating is immediately discontinued until the reaction is 
almost at an end. Tie process occupies about two lours. Pure 
air is passed tlrougl tie apparatus for lalf an lour, and tie tubes 
^eighed. Tie results obtained are very satisfactory, except in tie 
case of substances wliel sublime readily, but great care must be 
taken when beat is first applied. In analysing volatile substances, 
the bulb is broken by means of the funnel. If the substance con¬ 
tains halogens, a Drescller’s flask of about 100 c.c. capacity, contain¬ 
ing 40 c.c. of concentrated potassium iodide solution, and a small 
U -tube filled with glass-wool, lalf of which is moistened with a solu¬ 
tion of silver nitrate and lalf with concentrated sulphuric acid, are 
interposed between the condenser and the potash bnlbs. Quantitative 
experiments with compounds of the most varied nature gave satis¬ 
factory results (compare Cross and Be van, he . cit.). 

Sulphur can be estimated, except in the case of extremely volatile 
substances, as follows:—The substance (0T5—0*35 gram), together 
with potassium permanganate (1-J—2 grams), and pure potash (0*5 
gram) is placed in a flask of 500 c.c. capacity provided with a con¬ 
denser, water (25—80 c.c.) poured down the condenser, and the 
mixture heated for 2—3 horn's. Concentrated hydrochloric acid is 
then gradually poured down the condenser into the cold mixture, 
which should be of a reddish colour, and after the evolution of gas 
has ceased, the whole is heated until the liquid becomes clear. The 
sulphuric acid is then precipitated with barium chloride. Potassium 
diehromate (2 —3 grams) and hydrochloric acid (20—25 c.c.: 2 parts 
concentrated acid, 1 part water) may be employed instead of potas¬ 
sium permanganate and potash. The operation is carried out in the 
manner described, but after heating for about two hours a few drops 
of alcohol are added to determine whether all the dichromate las 
l>een reduced; if the odour of aldehyde is perceptible, the mixture 
must he heated again and the test repeated. Both methods can also 
be employed for the detection of sulphur. Numerous quantitative 
experiments gave satisfactory results, but in the case of a few sul- 
phones it was found that sulphur cannot he estimated by this method. 

Phosphorus, arsenic, and antimony in organic compounds can be 
estimated by placing the substance (0*3—0*4 gram) with chromic acid 
(4—5 grams) in a flask provided with a condenser, pouring sulphuric 
acid (10 c.c., 2 parts concentrated acid, I part water) down the con¬ 
denser, and heating gently. After an hour’s time, sulphuric acid 
(10 c.c.) is added, and the heating continued for about an hour. 
The mixture must always be heated very carefully, and the cold solu¬ 
tion should be perfectly clear. Some antimony compounds require 
only 1 gram of chromic acid and 10 c.c. of sulphuric acid. 

In the estimation of phosphorus, the solution is warmed wit! 
ammonium^ nitrate (3—4 grams) and ammonium molybdate solution 
(50 c.c.) for 2—3 hours, filtered, the precipitate washed & to 8 times 
by decantation with ammonium nitrate solution (20 grams in 100 c.a 
of water), thrown on to a filter, and dissolved in "not more than 40-— 
50 c.c. of warm dilute (2 per cent) ammonia; a o mjomkmb&L solution 
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of citric acid (4—5 drops) is added to the filtrate, and the phosphoric 
acid precipitated with magnesia mixture. 

In estimating arsenic, the solution is diluted to about 100 c.c., 
heated to about 70°, and the arsenic precipitated with hydrogen sul¬ 
phide. The precipitate is washed with water containing hydrogen 
sulphide until free from chromium salts, and then converted into 
arsenic acid by means of ammoniacal hydrogen peroxide (compare 
Classen, Abstr., 18b3, 934). After boiling for an hour, ammonia is 
added to the filtered solution, and the arsenic precipitated with mag¬ 
nesia mixture. Antimony is estimated by adding potash and excess 
of sodium sulphide, boiling for half an hour, and precipitating the 
metal eleetrolytieally. 

Metals are est ima ted by mixing the solution with excess of ammo- 
mum oxalate and precipitating eleetrolytieally. Halogens can be 
detected by warming the substance (1—2 mgrms.) with chromic 
acid and sulphuric acid, and passing the gas evolved into a dilute 
solution of potassium iodide; quantitative experiments gave unsatis¬ 
factory results. F. S. E. 

The Safety of Commercial Kerosene Oils. Bv S. B. Hewbury 
and W, P. Cutter (Amer. Chem . 356—362).—Although oils are 
regularly tested for their flashing points and conclusions drawn as to 
their being safe for burning in lamps, it is noteworthy that many 
modem lamps heat their reservoir of oil to temperatures above the 
legal flashing point, and that there are not sufficient experimental 
data to allow of the correct interpretation of the flashing point deter¬ 
minations into terms expressing the inability of such oils to form 
explosive mixtures of vapour with air. All hydrocarbons up to and 
including octane, form at ordinary temperatures mixtures that can be 
exploded; nonane mixtures (b. p. 148—150°) explode sharply at 
79° F., and decane at 104° F. 

The addition of small quantities of low-boiling oils materially 
lowers the flashing point of another sample, Thus a sample flashing 
at 212° F. was made to flash at 145° F. by the addition of 5 per cent, 
of heptane; at 110° F. by the addition of 5 per cent, pentane 
or hexane, or 10 per cent, heptane; at 96° F. by the addition of 
15 per cent, heptane-, and at ordinary temperatures by the addition 
of 10 per cent, pentane or hexane, or 20 per cent, heptane. The tem¬ 
peratures at which an oil maybe kindled in an open vessel approaches 
the more nearly to the flashing point the more homogeneous the oil is. 
The flashing point of an ordinary oil may be materially raised, with 
but little diminution of weight, by passing a current of air through 
it for several hours. H. B. 

Solubility and Estimation of Paraffin. By B. Pawuewski and 
J. Finraoffowicz (Bar., 21, 2973—2976)—The following table gives 
the solubility at 20° of ozokerit paraffin of sp. gr. 0*9170 at 20°, 
melting at 64—65°, and solidifying at 61—63°:— 
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Solvent. 

Paraffin (grams), 
dissolved by 

Weight of solvent 
required to dis¬ 
solve completely 
1 part of paraffin. 


100 grams. 

100 c.c. 

Carbon bisulphide... 

12 *99 


7*6 

Light petroleum, up to 75° C., sp, gr. 
0*7233 ..... 

11-73 

8*48 

8*5 

Turpentine oil, so. gr. 0 -857; b. p. 158— 
166°. 

6-06 

5*21 

16*1 

Cumene (comm.), up to 160°, sp. gr. = 
0*867.. 

4*28 

3-72 

23*4 

Cumene (frae.), 150—160°, sp. gr. — 0*847 

3*99 

3*39 

25*0 

Xylene (comm.), 135 —143° t sp. gr. — 0*866 

3*95 

3-43 

25*1 

„ (frao.), 136—138*, sp. gr. = 0-864.. 

4*39 

3-77 

22*7 

Tolueue (comm.), 108—110°, sp. gr. — 0*866 
„ (free.), 10S*5—109*5 , sp. gr. — 
0*866. 

3*88 

3*34 

26*1 

3*92 

3*41 

25*5 

Chloroform... 

2*42 

3-61 

41 *3 

Benzene.... 

1*99 

1*75 

50*3 

Ethyl ether. 

1*95 

— 

50*8 

Isobutyl alcohol (comm.), sp. gr. = 0*804. 

0*285 

0*228 

352*9 

Acetone, 55*5—56*5°, sp. gr. = 0*797. 

0*262 

0*209 

378*7 

Ethyl acetate... 

0*238 

.— 

419*0 

Ethyl alcohol, 99*5° TV. 

0*219 

— 

453 *6 

Amyl alcohol, X27—129°, sp. gr. = 0*813 . 

0*202 

0*164 

495*3 

Propionic acid .... 

0 *165 

— 

j 595*3 

Propyi alcohol... 

Methyl alcohol, 65*5 - 66*5°, sp.gr. = 0*798 

0*141 

— 

709 *4 

0 *071 

0*056 

! 1447 *5 

Meth\ 1 formate ... 

0*060 

— 

1648*7 

Glacial acetic acid ... 

0*060 

0*063 

1668*6 

Ethyl alcohol, 94*5° Tr... 

0*046 

— 

2149*5 

Acetic anhydride.. 

0*025 

— 

3856*2 

Formic acid (crvst.) .. 

0 *013 

0*015 

7689*2 

Ethyl alcohol, 75° Tr... 

0*0003 


330000*0 


The liquid constituents present in many products of the petroleum 
or ozokerit industry are soluble in glacial acetic acid, whereas vaselin, 
eerisin, ozokerit, and paraffin are almost insoluble. To estimate the 
quantity of solid paraffin in petroleum, lubricating oils, mineral oils, 
vaselin, &c., 5—20 c,e. of the mi xture is well shaken with 100—200 c.c. 
of glacial acetic acid, the residual paraffin thrown on to a weighed filter, 
washed two or three times with glacial acetic acid, and then two or three 
times with alcohol of 75° Tr. s dried and weighed, or the residual paraffin 
is washed, dissolved in benzene or ether, the solution evaporated, and 
the residue weighed, ^ This method is quick and accurate, and can he 
carried out at the ordinary temperature. F. S. &. 

Analysis of a Mixture of Silver Chloride, Cyanide Thio¬ 
cyanate, Ferrieyanide, and Ferrocyauide. By J, T mmm {BuO, 
Soc. Chim., 50, 104—106).—The mixture occurs in the analysis 
materials used in the purification of coal-gas. Sodium is 

heated in a crucible until anhydrous, the woigh^ titom 
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potassium nitrate are added, and tlie whole is heated. The product 
is extracted with, water, which leaves a residue of pure silver and 
ferric oxide. In the solution, sulphur is determined as barium sul¬ 
phate and chlorine as silver chloride. The residue is dissolved in 
nitric acid, the silver determined as chloride, and the iron as sesqui- 
oxide. Equations are given by means of which the amount of each 
salt present in the mixture is calculated. N. H. M. 

Estimation of Paranitrotolnene. By P. Eevebdin and C. 
dr la BLarpe {Bull, Soc, Ghim,, 50, 44—46).—The method is based 
on the fact that paranitrotoluenesulphonic acid is readily converted 
by boiling with soda into dinitrosulphostilbene which yields a red 
colour when dissolved in alkali, whilst orthonitrotoluenesulphonic acid 
is not attacked by soda, and the alkaline solution is yellow. 2 c.c. of 
pnre orthonitrotoluene is heated in a water-bath with 6 c.c. of sul¬ 
phuric acid (containing 25 per cent, of anhydride) for three hours, 
the product cooled and diluted to 1 litre. In a similar manner a 
mixture of ortbonitrotolnene (96 parts) and paranitrotolnene (4 parts) 
is sulphonated and the product diluted to 200 c.c. In determining 
the amount of paranitrotoluene, the substance and nitroioluene (con¬ 
taining 4 per cent, of the para-compound) are sulphonated, the pro¬ 
ducts diluted to 200 c.c., and the colours compared which are obtained 
by mixing 1 c.c. of each solution with 5 c.c. of aqueous soda. If the 
sample to be analysed gives a stronger colour, a measured quantity 
(20 to 50 c.c.) is progressively diluted with the solution of ortho-' 
nitrofcoluenesulpbonic acid until 1 e.c. when heated with 5 c.c. of 
aqueous soda gives the same amount of colour as the solution con¬ 
taining 4 per cent. The percentage of paranitrotolnene can then be 
calculated. X H. M. 

Detection of Methyl Alcohol in Wood Spirit. By J. Habeb- 
31ANN (Zeit anal, Ghem^ 27, 663, from Verhandl. nat, Ver. Briinn , 26). 
—Commercial methyl alcohol contains impurities which reduce per¬ 
manganate energetically. Cazeneuve and Cotton shake 10 c c. of the 
spirit to be tested with 1 c.e. of a 0*1 per cent, solution of per¬ 
manganate at 20°. If wood spirit is present, decolorisation takes place 
immediately; with pure alcohol, 20 minutes is required. Ethereal 
oils, which may be present in spirit or brandy, and would cause a 
similar reduction, may be removed by shaking the spirit twice with 
half its volume of the purest olive oil and then filtering through a well 
wetted filter. If sugar is present, the spirit must be distilled. 

M, JT, S, 

Composition of Natural Brandies and the Way of Dis¬ 
tinguishing them. By X Bocques {Bull Soc . CMm„ 50, 157— 
164).—500 c.c. of the brandy is distilled in a Le Bel-Henniger ap¬ 
paratus and nine fractions of 50 c.c. each collected, the temperatures 
being noted. Each fraction is subjected to the following tests:— 
(I) Rosaniline bisulphite, (2) aniline acetate, (3) sulphuric acid, 
(4) permanganate, (5) ammouiacai silver nitrate solution. The 
results of several analyses of brandies are given in tables, 

N. H. M. 
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Estimation of Sugar in Presence of Carbohydrates. 
By R. W. Bishop ( Chem. Oentr ,, 1888, 952—953, from Msc. Mon. 
Sd 32, 558).—The author has carried out a number of experiments 
with a view to determine the conditions under which inversion may 
be completed without at the same time damaging the accompanying 
carbohydrates. It was found that sulphuric acid has a greater 
power of inversion than hydrochloric acid, but it appears that hydro¬ 
chloric acid is the best for the conversion of starch into dextrose. 
Prolonged heating of inverted sugar with the acid seems to act on 
the laevulose rather strongly, and the solution becomes less Isevo- 
rotatory and eventually dextrorotatory. For the inversion of cane- 
sugar, 0*5 c.c. of hydrochloric acid is sufficient, and the heating is con¬ 
tinued for 10 minutes at 95°. For the conversion of dextrin, the 
solntion shonld not contain more than 1—3 grams of carbohydrates in 
50 c.c. The inversion is performed by adding 2 c.c. of hydrochloric acid 
and heating for three hours at 95°. J. W. L. 

Detection of Sugar in Urine. By 0. Schwarz (Arch. Pharm. 
[3], 26, 796, from Pharm. Zeit , 33, 465).—1 to 2 c.c. of lead 
acetate is added to 10 c.c. of urine and filtered; 5 c.c. of the filtrate 
is mixed with 5 c.c. of normal potash solution and one or two drops 
of phenylhydrazine, well shaken and vigorously boiled ; in the presence 
of sugar, the liquid becomes lemon- to orange-yellow, and becomes 
opaque on adding an excess of acetic acid owing to the immediate 
formation of a finely divided yellow precipitate. In the absence of 
sugar, this precipitate never occurs with urine. J. T. 

Detection of Chloral or Chloroform in Liquids. By C. 

Schwarz (ZeiL anal. Chem., 27, 668—669, from Pharm. Zeit., 33, 
419).—Either of these substances when boiled with resorcinol and an 
excess of soda gives a red colonr, which disappears on acidifying and is 
restored by alkalis. If, on the other hand, an excess of resorcinol and 
only a drop or two of soda solution is used, the product is a yellowish- - 
red solution with intense yellowish-green fluorescence. 0*9001 gram 
of chloral hydrate in 1 c.c. gives this reaction very distinctly when 
vigorously boiled with 0*05 gram of resorcinol and five drops of soda 
solution. M. J. S. 

Modification of the Reiehert-Meissl Method of Butter 
Analysis. By M. Mansfeld (Chem. Oentr., 1888, 870—871, from 
Milch Zeit., 17, 281—283).—In order to obviate the possible error 
arising from the use of alcohol in the saponification of the butter-fat, 
the author has tried the use of alkali alone, the latter being added to 
the fat in a small flask and heated on the water-bath for two hours, at 
the end of which time the saponification is complete, and the process 
is finished as Wollny prescribes. J. W. L. t 

Densities and Refractive Indices of Certain Oils, By J.H. 
Long (Amer. Chem. J., 10, 392—405).—The following values ai*e 
obtained—the densities at 20° being compared ’ with water; lit 4° as 
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unity, and tlie substance weighed in a vacuum; the refractive indices 
are for sodium light at 20°:— 


Olive oil. 0*9130 Eef. index 1*4703 

Cotton-seed oil..... 0*9191 1*4732 

Sesame oil. 0*9191 1*4740 

Mustard oil... 0*9121 1*4742 

Castor oil..... 0*9589 1*4791 

Lard oil .. 0*9122 1*4686 

Peanut oil.. 0*9173 1*4717 


The densities and refractive indices are also given for other tempe¬ 
ratures than 20°. In nearly all cases, the variations due to temperature 
are the same, namely, about —0*00068 in density and —0*0004 in 
refraction for each rise of 1°. The author believes such determinations 
may prove of value in the identification of other oils. H. B. 

BecM J s Newest Method for the Detection of Cotton-seed 
Oil in Mixtures. By G. Bizio ( Ohem . Gmtr., 1888, 873, from AUi 
hist. Veneto [6], 6).—The author finds that pure olive oil gives Bechi’s 
new cotton-seed oil reaction with slightly acid silver nitrate, whilst, 
on the other hand, he finds that there are some cotton-seed oils which 
do not give the reaction at all. J. W. L. 

Qualitative Test for Besin Oil in Vegetable and Mineral Oils. 
By Holue (Ohem. Cmtr ., 1888, 952, from Pharm. Zeit. , 33, 298).— 
Whereas Storeh’s reagent (concentrated sulphuric acid and anhydrous 
acetic acid) for the detection of resin oil is not always admissible, 
the author recommends sulphuric acid of sp. gr. 1*53, which produces 
a violet coloration with resin oiL If the oil under examination 
becomes so dark-coloured with sulphuric acid as to interfere with the 
2 *eaetion, the resin oil may first be extracted with alcohol, when the 
colour test is readily performed. J. W*. L. 

Test for « Saccharin.” By D. Lindo ( Ohem . News, 58,155).—The 
author modifies his test for “ saeehariu ” (Abstr., 1888,1350). After 
evaporating to dryness with nitric acid on a water-bath, a few drops 
of alcoholic potash is added to the cold residue; when this is heated, 
a greater variety of colours is obtained than by following the original 
directions. IX A. L. 

Becenfc Processes for Testing Quinine. By W. Lbkz (Zeit. 

Ohem., 27, 549—-631).—The foreign alkaloids in commercial 
quinine consist chiefly of einchonidine and hydro-bases. Pour 
principal methods are in use for the determination of these. In all 
these methods, a prodnct (“ Nebenalkaloide ”) is obtained, containing 
the greater part of the impurities together with a certain quantity of 
quinine. In this product, the einchonidine is determined by the 
“tetrasulphate process ” 1 gram of the mixture is dissolved in 

9 grams of absolute alcohol and 3 grams of 50 per cent, sulphuric 
acid. The mixture is kept at G p for 24 hours, the acid liquid is • 
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removed by suction, the crystals aTe washed with a little absolute 
alcohol, and then air-dried. They are then dissolved in water, and 
the base is precipitated by excess of sodium carbonate. It is dried 
first over sulphuric acid, and then at 115°. A correction (the amount 
of which depends on the percentage of cinchonidine found) must he 
applied. The author gives a curve for the purpose. The cinchonidine 
is very nearly pure. The hydro-bases are determined approximately 
by oxidising the quinine and cinchonidine in acid solution by a 1 per 
cent, solution of potassium permanganate, rendering alkaline, and 
shaking with ether, followed by chloroform. The residues from these 
solutions, although very impure, are regarded as hydroqtdnine. 

For the “chromate process” of De Vrij see Abstr., 1887, 404; 
for the “ oxalate test,” see Schaefer (Abstr., 1887, 623). The amount 
of oxalate prescribed is insufficient for samples containing less than 
15 per cent, of water, and the cooling at 20° should he prolonged to 
one hour. Schaefer’s correction of 0*04 gram per 100 e.c, appears to 
be too large. 

In Hesse’s “bisulphate process” 5 grams of quinine sulphate is 
dissolved in 12 c.c. of normal sulphuric acid by warming, and the 
solution is allowed to crystallise in a narrow-necked, funnel in a cold 
place. The mother-liquor is withdrawn by a filter-pump into a 
graduated cylinder, and the crystals washed with 3 c.c, of water. 
This solution is shaken with 16 c.c. of ether (0*721—0*728), then 
3 c.c. of ammonia (0*96) added, again shaken, and left for 24 hours. 
The ether is removed by a pipette, the crystals are collected on a 
filter, washed with water saturated with ether, dried between filter- 
paper, washed again with ether, and dried. 

In the “ crystallisation process ” of Paul and Hesse, 5 grams of 
quinine snlphate is dissolved in boiling water, and crystallised out 
four times, using in the first ease 150 c.c., next 130 e.c., and then 
twice 120 c.c. The united mother-liquors are evaporated at a low 
temperature almost to dryness, the residue dissolved in the smallest 
possible quantity of dilate sulphuric acid, made up to 20 c.c., and 
shaken with ether and excess of ammonia. The crystals which form 
are treated as in the bisulphate test. The hydro-bases crystallise in 
part with the quinine, therefore the mother-liquor should not be 
used for their determination. 

The chromate process gives very varying results, but on the 
average gives the highest yield of cinchonidine, especially with the 
purer samples. The oxalate test gives the lowest numbers, but they 
are more concordant than those of the chromate process. The com¬ 
position of the bye-product is, however, variable. The bisulphate 
test gives results varying considerably. The alkaloids in the ethereal 
solution ought to be submitted to the process a second and even a 
third time, but even with this improvement the whole of the cin¬ 
chonidine is not obtained, and the results vary much, but the com¬ 
position of the bye-product is more uniform than in the other 
processes. The crystallisation test has the same advantages as the 
bisulphate test if the crystallisation is repeated often enough, and is the 
process which is least influenced by the presence of hydro-bases*, It is, 
however, tedious. The process of the GmnmsarPi 
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or the fact that the precipitate produced by ammonia in solutions of 
the alkaloids is soluble in excess of ammonia, but that much more 
ammonia is required for quinine than f6r the other alkaloids. The 
excess of ammonia required varies, however, very considerably with 
the temperature. M. J. S. 

Method for Recognising the Adulteration of Pepper by the 
Addition of Ground Olive Stones. By Gillet (Bull. Boc. Chim 
50,173—174).—When 1 gram of olive stones is treated with 1 c.e. of 
a 5 per cent, iodine tincture, it acquires, after a quarter of an hour, a 
yellowish colour, whilst pepper is coloured brown or maroon. A series 
of mixtures of pepper with 5, 10, 15, and 20 per cent, of olive stones 
are prepared and coloured with iodine tincture. It is then easy to 
determine the amount of olive stones in samples of pepper by com¬ 
paring the colour obtained with these types. 1ST. H, M. 

A New Test for the Blood in Carbonic Oxide Poisoning. 
By K. Katayama (Virchow’s Arckiv , 114, 53—64).—When ammonium 
sulphide holding sulphur in solution and acetic acid are added to 
blood containing carbonic oxide, the result is a beautiful clear red or 
rose colour; whereas normal blood becomes greenish-grey, or reddish- 
green-grey on the addition of the same reagents. On examining these 
liquids spectroscopically, it is found that both in the case of normal and 
carbonic oxide blood the absorption-spectrum indicates that a mixture 
of two substances is present. In the case of normal blood, there is a 
band between C and D and another between D and E; this last 
becomes donble on shaking up the mixture with air. In other words, 
there Is a mixture of sulphur methsBmoglohin (see Hoppe-Seyler, 
JPhysiol . Ghem 386) and reduced haemoglobin. 

In the case of carbonic oxide there are three hands: one between G 
and D, due to sulphur methsemoglobin, and two between D and E, 
due to carbonic oxide haemoglobin. That Is to say, in spite of the pre¬ 
sence of sulphur methsemoglobin, the liquid does not become greenish, 
but remains red, the colour of carbonic oxide haemoglobin overpowering 
the olive-green of the sulphur methsemoglobin. This test is stated to 
be more delicate than Hoppe-Seyler’s (Absir., 1888, 540), and is 
obtained with a mixture which contains one part of carbonic oxide 
blood to five parts of normal blood. W. D. H. 

Estimation of Albumin in Urine. By H. Schaumann (Zeit 
cmal. Qhem 27, 635—636).—The estimation of albumin is much 
accelerated by collecting it, not on a paper filter, but in a filter-tube 
plugged with cottonwool and connected with a filter-pump. When 
the washing with hot water is complete, a calcium chloride tube is 
connected, and dry air is drawn over the albumin whilst gradually 
raising its temperature to 110°. M. J. S. 
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Spectrum of Magnesium. By G. D. Livbing and J. Dewar 
(Proc. Boy. Soc 44, 241—252) —When an electric arc is formed 
"between magnesium electrodes, most of the lines produced by the 
spark discharge are observed. The larger number of lines with an 
arc discharge may be due not to lowness of temperature, but to the 
greater mass of incandescent matter, and to a wider range of tem¬ 
perature at different portions of the discharge, recombinations occttr- 
ing at its edge. The electric discharge itself may also give rise to 
vibrations distinct from those due to heat. The seven bands in the 
green are due to the oxide, as they are only produced in the presence 
of oxygen or its compounds. If a piece of bnrnt magnesium wire be 
heated in tbe oxv hydrogen fame, the spectrum of magnesium is 
produced, the metallic lines appearing if the hydrogen is in excess. 
The triplet near M which is produced when magnesium is burnt, is 
found to be prodnced in the arc between magnesium electrodes and in 
many other cases when oxygen is present, but not in an atmosphere 
of nitrogen or hydrogen, hence it is due to the oxide. Vacuuus tubes 
are found to be very untrustworthy for the ultra-violet spectra, as the 
water-spectrum and lines of nitrogen are nearly always present, and 
the spectra sometimes vary unaccountably. A pump is described in 
which rubber connections and free contact of the mercury with air 
are avoided. H. K. T. 


Ultra-violet Spectra of Nickel and Cobalt. By G-. D. Liyeing and 
J. Dewar (Proc. Boy. Soc., 43,430).—A comparison is made between 
a plane Rowland’s grating with a goniometer and the concave grating 
(20 feet focal length) used by Bell. The results agree very closely, 
the concave grating gives more light, and is more suitable for com¬ 
plicated spectra, as the overlapping spectra of different orders are not 
all in focus at once. 

Ultra-violet lines of cohalt and nickel are compared. The coinci¬ 
dences are not greater than the theory of chances would allow, and 
do not correspond with their chemical relationship. H. K, T. 


Two-fluid Cells. By C. E. A. Wright and C. Thompson (Proc. 
Bay. Soc., 43, 489—493).—Cells are set up consisting of platinum 
plates in acid and alkaline solutions, with the further addition either 
of oxidising agents to the acid solution or of reducing agents to the; 
alkaline solution. Currents are produced, in the first case with 
evolution of oxygen from the alkaline solution, in the second with 
evolution of hydrogen from the acid solution. The' quantify of 
evolved was equivalent to the current. The acid and alkali were su§* 


phuric acid and potassium hydroxide respectively; thee 
agents being potassium permanganate* dichromaie, and 
ferric chloride, and solutions ‘of chlo^e^ndbm|inensm®^^ 
• von, nvi* r 1 1 ''*>> 1 iV 
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agents sodium hyposulphite, pyrogallol, cuprous chloride, and ferrous 
sulphate and ammonium chloride in ammoniacal solution. Hydrogen 
was not evolved with sodium sulphite or hypophosphite, potassium 
ferrocyanide, or manganous hydroxide in ammoniacal ammonium 
chloride, nor was oxygen with barium dioxide and sulphuric acid, or 
with hydrochloric acid and iodine. On the other hand, an aeration 
plate of platinum sponge gave a current four times as great. Plates 
of oxidisable metals in alkaline solution could be substituted for the 
reducing substance, hydrogen being evolved in the acid solution; this 
was particularly the case when potassium cyanide was used. Gold, 
silver, and palladium in cyanide solution gave hydrogen, but platinum 
and iron were ineffective. When both oxidising and reducing agents 
are used, comparatively powerful currents are produced. 

H. K. T. 

Effect of Chlorine on the Electromotive Force of a Voltaic 
Couple. By G. Gore ( Proc . Boy. Soc., 44, 151—152).—If the 
electromotive force of a small magnesium-platinum couple in distilled 
water is balanced through a galvanometer and dilute chlorine-water 
is gradually added, the electromotive force does not alter at first, but 
after a certain point has been reached (1 in 17,000 millions) it begins 
to increase rapidly. In this way, the one ten-thousand-millionth of 
a grain of chlorine in 0*1 c.c. of water can be detected. Other 
electrolytes give the same reaction, but require a larger quantity of 
dissolved substance. H. K . T. 

Development of Voltaic Electricity by Atmospheric Oxida¬ 
tion. By O. B. A. Wright and 0. Thompson (Proc. Boy. Soc. 7 44, 
182—200).—The electromotive force of cells in which aeration plates 
are used, falls off very rapidly if the current density exceeds a certain 
amount. "When oxidisable liquids are used, it is difficult to determine, 
as it appears to vary with the nature of the a§ration plate, and also 
with the incorrodible plate in the liquid to be oxidised. For determine 
ing these electromotive forces, an arrangement is used in which the 
aeration plate can be kept undisturbed, and in which the oxidisable 
substances are protected from alterations of temperature, impurities 
from the air, &c. After a few hours or days, the currents become 
constant. In these cells, variation of the aeration plate produces a 
difference in the electromotive force independent of the oxidisable 
plate used; similarly the effect of varying the metal is independent of 
the aeration plate. The nature and strength of the liquid affects the 
results to some extent. Tables of results are given. The electro¬ 
motive force actually generated falls very considerably short of that 
corresponding with the chemical change, especially when the current 
density is large. With silver as the oxidisable plate, however, the 
electromotive force is higher than the theoretical, this being due to 
the high negative value of the thermovoltaic constant of silver in 
contact with sulphuric acid. When oxygen was substituted for air 
over the aeration plate, a slight rise in the electromotive force was 
observed. With aeration plates immersed in coal-gas or hydrogen, 
and opposed to a platinum plate in alkaline permanganate or in 
sulphuric acid and potassium diehromate, very weak and valuable 
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currents were observed. The same was the case with cells formed of 
aeration plates in hydrogen and air respectively. H. K. T. 

Electrolytic Conductivity of Eock Crystal. By E. Warburg 
and F. Tegetmeier (Ann. Phys. Ghem. [2], 35, 455—467).—In a 
former paper (ibid. [2], 32, 447), the authors showed that a slice of 
rock crystal cut perpendicularly to the principal axis, and having its. 
ends covered with layers of gold or plumbago, when subjected at a* 
temperature of about 280° to a long-continued E.M.F. of considerable* 
intensity, had its conductivity permanently reduced to a small fraction 
of its original amount. In directions perpendicular to the axis, rock 
crystal, even at higher temperatures, has little or no conductivity. 

As the result of their further investigations, the authors have 
arrived at the conclusions that— 

(1.) The electrolytic conductivity of rock crystal in the direction of 
the principal axis is, at high temperatures, about the same as that 1 of 
ordinary glass. 

(2.) When a slice cut perpendicularly to the axis is electrolysed, 
sodium-amalgam being used as the anode, sodium migrates through 
the slice, its amount being in accordance with Faraday's law, and the 
weight of the slice remains unchanged. 

(3.) Even at high temperatures, rock crystal acts as a goodihsulator 
with respect to an E.M.F. in a direction perpendicular to the prin¬ 
cipal axis. 

When sodium-amalgam was used as the anode in an experiment 
lasting for three days, at a temperature of 250°, 88 milligrams of silver 
were deposited in a silver voltameter in the circuit, and the only 
snbstanee whieh conld be detected at the cathode was sodium. 

When potassium was used in the place’of sodium, it was found that 
after 40 hours the current had sunk to about the hundredth part of 
its original value, only 2 milligrams of silver were separated, and no 
potassium could be detected afc the cathode, even by means of the 
spectroscope. The authors therefore conclude that the- conductivity 
is due to the presence of sodium, in the form of hra 2 Si0 3 , which was 
shown, by an analysis specially made by Baumann, to be present in 
the crystal employed in the proportion of 1 part in 2300, so that the 
crystal might be regarded as a very dilute solution of this salt. 

The electrolytic character of the conductivity was farther con¬ 
firmed by the fact that a cell giving an E.M.F. of from 1*3 to 2 volts 
could be formed of mercury, a slice of quartz at a temperature of 
225°, cut perpendicularly to the axis, and sodium-amalgam. 

According to Clausius’s theory of electrolysis, the fact of electrolytic 
conduction only taking place in the direction of the principal axis 
would tend to the inference that in the case of rock crystal not 
traversed by an electric current, the interchange of atoms between 
the molecules can only take place, at any rate to a sensible extent?, in 
the direction of the-principal axis. . 

A confirmation of this inference is found in the fact first noted fey 
Salm-Horstmar (Ann. Phys. Ckem., 120, 334), that the action of 
hydrofluoric acid on rock crystal is much greater in the direction of 
the axis than perpendicular to this axis. The authors have themselves 

1 t v' ■ y - 1 ■', &i- 
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made experiments to test the troth of this statement, and the results 
are in agreement with those of Salm-Horstmar. 

It would appear from the results obtained in the paper, that the 
silicate JSTa 3 Si0 3 contained in the crystal must partake of its crystal¬ 
line structure. Gr. W. T. 

Effect of Occluded Gases on the Thermoelectric Properties 
of Compounds. By J. Monokman ( Froc . Boy. Sue., 44, 220—236). 
—When a portion of platinum or palladium, wire is charged with 
hydrogen by electrolysis, and the wire afterwards heated, a current 
passes from the protected to the unprotected part. The same occurs 
with rods of carbon after charging and pressing together, the current 
passing from the hydrogen to the oxygen. The wires and rods are 
found to have an increased resistance, that of the oxygen rod being 
the greatest. The effect disappears after short circuiting. If the 
wires or rods be charged twice in opposite directions, the effect dis¬ 
appears, unless the second charging is of very short duration; in 
this ease, a reversal takes place. With carbon rods at different tem¬ 
peratures in contact, reversal occurs at 250°; with a thermoelectric 
couple of carbon and platinum, the thermoelectric line rises below 
250°, and falls above that temperature. The rate of decrease of resist¬ 
ance of carbon diminishes as the temperature rises to 250°, but 
increases afterwards. The rate of expansion increases as the tem¬ 
perature rises to 250°, but afterwards decreases. The specific heat 
increases fairly regularly up to 250°, but above that temperature falls 
to half. Experiments were also made with graphite rods. 

■ H. K. T. 

Electrochemical Effects on Magnetising Iron. By T. Andrews 
(Froc. Boy. Soc ,, 44, 152—168).—A magnetised and, an unmagne¬ 
tised bar of iron or steel are immersed in different reagents, and the 
current produced noted. The amount varies considerably, but is 
large in the case of bromine, salts of copper, and nitric acid. The 
result is dependent both on the strength of the solution and the degree 
of magnetisation. With powerful oxidisers, the magnetised bar is 
generally electropositive, but becomes electronegative with sulphuric 
acid, dilate hydrochloric acid, and ferric chloride and chlorine. In the 
last-named instances, the effect may be dne to the diamagnetic properties 
of the solutions, or of the gases evolved. With ferric chloride alone, 
the magnetised bar is electropositive, with chlorine electronegative, 
with the two together, electronegative until the chlorine is exhausted* 
when it becomes electropositive. In the same bar, local currents are 
produced from the more magnetised portions to the less. These may 
cause the magnetised bar to be acted on to a greater extent than the 
unmagnetised, In strong nitric acid, a current is produced from the 
magnetised to the unmagnetised bar. H. K. T. 

Specific Heat of some Solid Organic Compounds. By H. 
Hess (Ann. Fhy $. Ghem. [2], 35, 410—429).—The author states that, 
with the exception of some investigations by De Heen (Bull acad, toy, 
belg. t 5) and A. Battelli (Atti B. Inst. Veneto [6], 3), he has not been 
able to find any account of investigations of the specific heats of solid 
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organic compounds, and lie therefore undertook the present investi¬ 
gation with a view especially of determining the manner in which the 
specific heats of solid organic substances depend on temperature. 

The author gives a number of curves showing the relation between 
specific heat and temperature in the substances examined, tempera¬ 
tures being taken as ordinates, and the corresponding specific heats as 
abscissae. The curves he finds to be sensibly straight lines intersecting 
the specific heat axis above the zero point, so that the specific heat 


Mean specific heat. 


Name of 
substance. 


Tempera* 

I ture limits.' 


Temperature coefficient. 


Tempeiature 
limits. 


Means. 


Oxalic acid.... 

Malonie acid .. 

Succinic acid .. 

Isosuecinic acid 


Glutnrie acid 
(solid) 

Glutaarfc acid 
(liquid) • 

Pyrotartaric 

acid 


Bimethylmalo- 
nic acid 


Sugar . 


Benzoic acid 
(solid) 

Benzoic acid 
(liquid) 

Phthalie acid.. 


50 

94 

ISO 

122 

156 


0*3359 
0 *3575 
0*3728 

0*2832 

0*3131 

0*3262 

0*2898 
0 *3252 
0*3650 

0 *3372 
0*3500 
0*3636 

0 *3081 
0*3207 
0 *3461 

0 *72851 
0*7503] 

0*3098 

0*3267 

0*3448 

0*3575 

0*3096) 
0 34741 

0*3037 

0*3197 

0*3337 

0*3511 

0*2571 

0*3118 

0*3319 

0*5072 

0*5256. 

0 *2559 
0*2862 
0*3099 


50° to 75° 
75 „ 94 
50 „ 94 

50 „ 94 
94 „ 110 
50 „ 110 

50 „ 94 
94 „ 150 
50 „ 150 

50 „ 75 
75 „ 94 
50 „ 94 

50 „ 75 
75 „ 94 
50 „ 94 


99 „ 130 


50 „ 75 
75 „ 105 
94- 
105’ 


50 

50 


50 

75 

75 

94 

75 

50 

94 

50 


94 

94 

113 

180 

130 

94 

110 

110 


122 „ 136 


75 

119 

75 


119 

150 

150 


0*000864 

0*000801 

0*000839 

0*000680 

0*000771 

0*000705 

0*000805 
0 -000711 
0*000762 

0*000512 

0*000716 

0*000600 

0*000504 
0 *001337 
0*000864 

0*000710 

0*000676 
*0 *001027 
0*000796 
0*000867 

0*000859, 

0*000842 

0*000789 

0*000872 

0*000862 

0*00124 

0*00126 

0*00125 

0*00131 

0*000689 

0*006764 

0*009720 


|j = oc 
j-5 = o-o 


j -5 = 0-0 


000835 

000719 

5 = 0-000759 

•000609 

•000901 


6 = 0-000710 

► 6 = 0 -000842 

6 = 0 -000859 

►6 = 0-000841 

5 = 0-00125 

6 « 0-00131 

t r 

j-6 fm 0-000724 
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can be represented by a formula of the form a, -P bt. The results 
obtained are given in tabular form (p. 93), c representing the mean 
specific heat between the .temperature limits indicated, and b the 
temperature coefficient. 

The values obtained by assuming the true specific heat to be repre¬ 
sented by a formula of the form a 4- bt are given in the second table, 
under the head of “ observed specific heat,” the column ' headed 
“calculated specific heat” being calculated from Kopp’s law, that the 
molecular heat of a body is equal to the sum of the atomic heats of 
its constituents. The atomic heats of carbon, hydrogen, and oxygen 
respectively are taken as 1*8, 2*3, and 4*0. The column headed t 
gives the temperature at which the observed and calculated specific 
heats are equal, and it will be seen that with the exception of oxalic 
and isosnccinic acids, the different substances obey Kopp’s law for 
some temperature within the limits 35° and 50°. 

Kopp’s law might be generalised if we could assume the specific 
heats of carbon, hydrogen, and oxygen to he functions of the tem¬ 
perature, but this would not lead to correct general formulae, for 
Regnault (Gompt rend-, 26, 311) and E. Wiedemann (Ann. Phys. 
Chem. 157, 1) have shown that the specific heats of hydrogen and 
oxygen are sensibly independent of the temperature, and although 
H. E. Weber has shown (Ann. Phys. Chem., 147,362) that the specific 
heat of carbon increases considerably with the temperature, this 
increase would not be sufficient to account for the observed increase in 
the temperature coefficient. 


Hame of substance. 

Specific beat. 

t 

Calculated. 

Observed. 

Oxalic acid .. 

0*26S9 

0 -2941 + 0 -00167* 

-15-1° 

Alalonic acid..,...... 

0*2942 

0*2473 + 0*001442 

+ 32 *6 

Succinic acid. 

0*3136 

0-2518 + 0-00152* 

+ 40-7 

Isosuccinic acid... 


0-3067 + 0-00122* 

+ 5-7 

G-lutaric acid (solid). 

0*3288 

0*2620 + 0*00180* 

+ 37*1 

Pyrotartaric acid.............. 


0-2677 + 0-00168* 

+ 36 *4 

Limethylmalonic acid. 


0 -2666 + 0 -00172* 

+ 36-2 

Sugar..... 

0*3240 

0-2387 + 0-00173* 

+ 49*3 

Benzoic acid.... 

0*2820 

0-1946 + 0-00250* 

+ 35-0 

Phthaiic acid. 

0 -2602 

0-2016 + 0-00145* 

+ 40 *4 

G-lutarie acid (liquid).......... 

_ 

0-6580 + 0-00142* 

_ 

Benzoic acid.... 

— 

0-3474 + 0-00262* 

— 


The author’s results show that there are often considerable differ- 
|ences in the specific heats of different isomeric compounds. 

G, W. T. 

Evolution of Gases from Homogeneous Liquids. By Y. H. 
Yeley (Proe. Moy. Soc ,, 44, 239—240).—The addition of finely 
divided substances is found to increase the rate of evolution of gases 
from liquids in which they are formed. When the temperature 
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remains tlie same, tlie rate of evolution rises slowly until a maximum, 
is reached, which is maintained for some time. The rate then 
decreases proportionally to the diminution in mass. The phenomenon 
repeats itself when the temperature is lowered and then raised to its 
former point, and also when the pressure is suddenly increased. The 
reduction of the pressure to a fraction of an atmosphere produces no 
permanent effect. The rate of decomposition of formic acid into 
carbonic anhydride and water is also examined, and is found to agree 
with the equation log (t 4- t) + log r = log c, where r is the time 
from the commencement of the observations, t the interval of time 
from the moment of commencement up to the moment at which the 
time required for unit change is nil, r the mass at the end of each 
observation, and c a constant. The curve of rate of change conforms 
with the law drjdr = — r 2 jc, which expresses the rate at which 
equivalent masses react on one another. Hence it is presumable 
that equivalent masses react, and that the change is represented by 
the equations HOG*OH + HCO*OH = HCO-O-CHQ -f H 3 0 and 
HCOO*CHO = 2CO + H*0, a reaction similar to the production of 
ethyl formate from formic acid and alcohol. H. K, T. 

Properties of Matter in the Gaseous and Liquid State under 
Various Conditions of Temperature and Pressure. By the late 
T. Andrews (Ann. Ghim. Phys. [6], 13, 411—432).—Regnanlt (Mem. 
Acad . ScL , 26, 680—696) made a series of experiments to determine 
the tension of a mixture of a gas and a vapour, such as nitrogen or 
air, and the vapour of water or some more volatile liquid, and came 
to the conclusion that Dalton’s law of partial pressures may be con¬ 
sidered theoretically correct in the case of such mixtures, and that 
probably this law could be proved to be correct experimentally if the 
mixture of gas and vapour could be enclosed in a vessel the interior 
surface of which was composed of the volatile liquid. He also found 
that, under pressures varying from f to 2 atmospheres, the com¬ 
pressibility of a mixture of ordinary gases, such as air and carbonic 
anhydride, hydrogen and sulphurous anhydride, was intermediate 
between that of each gas separately for the same variations of pres¬ 
sure (ibid., 258). 

The results of all experiments which had been carried out up to 
the time when the author’s investigations were commenced, had been 
to show that, with one exception, Dalton’s law is true in all cases for 
mixtures of gases or vapours, or at any rate in the case of gases and 
vapours which exert no chemical action on one another. A mixture 
of tlie vapours of two mutually soluble liquids, in presence of the 
two liquids mixed or dissolved, constitutes, however, an important 
exception to this law, because of the disturbing influence of the 
chemical affinity of the liquids. But as, up to, this time, no experi¬ 
ments had been carried out to prove the truth of Dalton’s law under 
pressures greater than 2 atmospheres, the author investigated the 
change in volume of a mixture of 3 volg. qf pure carbonic anhydride 
and 4*05 vols. of nitrogen at temperatures above and below the 
critical temperature of carbonic anhydride, the pressure employed 
varying between about 40 and 300 atmospheres. ; v , *' , , ^ ■ , 
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From the results, which are given in tabular form, curves are 
drawn showing the volume of the mixture at the various temperatures 
and pressures. These curves are all very similar, showing no differ¬ 
ence in character for temperatures above or below 31°. If it be 
granted that Dalton’s and Boyle’s laws are true in the case of 
nitrogen under the pressures employed, the curves showing the 
change in volume of the carbonic anhydride in the mixture under the 
various conditions of temperature and pressure prove that below 31° 
this gas tends to occupy the volume corresponding with the liquid 
state, although the curves are quite different from those of carbonic 
anhydride alone. It follows, therefore, that Dalton’s law is no longer 
applicable in this case, and is only strictly true of a perfect gas. 

As no liquefaction took place in any of the above experiments, 
showing that the presence of nitrogen lowered the critical point of the 
carbonic anhydride, the author investigated this phenomenon more 
fully. A mixture of 6*2 vols. of carbonic anhydride and 1 vol. of 
nitrogen was placed under a pressure of 48*3 atmospheres; no con¬ 
densation occurred^ until the temperature was lowered to 3*5°. As 
the pressure was increased.the volume of the liquid augmented, and 
after each increase of pressure, the volume continued to augment 
slowly for some time; for example, under a pressure of 82 atmo¬ 
spheres the relative volumes of the gas and liquid were at first 8*5 
and 5*8* but, the, apparatus having been left for some time, the 
volume of the liquid slowly increased. The pressure having .been 
then raised to 102 atmospheres, the volume of the gas which was at 
first 1*7 diminished gradually until only a small globule remained, 
which finally disappeared entirely, the nitrogen dissolving in the 
liquid carbonic anhydride. In a second experiment, with the same 
mixture at a higher and constant temperature, the liquid had at first 
its usual concave surface, and as the pressure was increased, the 
volume of the liquid also augmented without any noticeable change 
in the appearance of the concave surface; on further increasing the 
pressure, the surface of separation appeared in section as a fine line, 
but when the pressure was again increased, it disappeared entirely, 
the whole becoming homogeneous. The position in the tube, occupied 
by the surface of separation, depended on the temperature at which, 
the observation was made; at 14° the liquid filled about two-thirds of 
the entire space at the very moment when the surface of separation 
was about to disappear. 

The critical temperature of a mixture of 1 vol. of nitrogen and 
3*43 vols, of carbonic anhydride was found to be 14°, and the cor-* 
responding pressure 08 atmospheres. Experiments with this mixture 
showed that at 6*3° no condensation took place until the pressure 
reached 68*7 atmospheres; the liquid then disappeared under in** 
creased pressure, but reappeared when the pressure reached 113*2 
atmospheres. At 9*0°, the liquid first appeared when the pressure 
reached 77*6 atmospheres; after having disappeared it was again 
formed under a pressure of 107*8 atmospheres. At 13*2°, the liquid 
appeared under a pressure of 91*6 atmospheres, disappeared as the 
pressure was increased, and reappeared when it attained 103*2 atmo- 
spheres. If the mean of ihe two pressures for each of the abore 
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'temperatures is taken, the critical pressure at 6*3°, 9*9°, 13 2°, and 
14° is found to be 90*9, 92*7, 94*4, and 98 atmospheres respectively. 

In the course of these experiments, the author found it convenient 
to employ a tube bent twice at right angles. When the gaseous 
mixture was compressed below the critical point, the liquid carbonic 
anhydride collected in the lower portion of the tube, although part of 
the liquid was first formed at the surface of the mercury; but the 
whole of the liquid soon collected at the bottom of the tube. In 
some experiments, tbe carbonic anhydride liquefled at temperatures 
above 20°, and sometimes no condensation took place even a few 
degrees below this temperature. This phenomenon was found to be 
owing to the fact that when liquefaction had taken place, if the 
pressure was diminished so that the mixture could become completely 
gaseous, the liquid separated into two portions, one rich, the other 
poor, in carbonic anhydride. The portions of the tube which had 
been previously occupied by the liquid then contained a large excess 
of carbonic anhydride, especially when the tube had been previously 
cooled to —10°, so that almost the whole of the carbonic anhydride 
had been liquefied. If the pressure was reduced so as to bring the 
whole of the liquid to the gaseous state, the temperature being at the 
same time raised to 26°, it was found that the carbonic anhydride 
could be liquefied by pressure alone (at 26°), provided that the 
experiment was performed without loss of time. When, however, the 
mixture was left for some time in the gaseous state, diffusion gradually 
took place, and the temperature at which liquefaction was possible 
decreased accordingly. Diffusion was not complete until after some 
hours, and then increased pressure caused no liquefaction until the 
temperature was reduced to 14°. 

This method of separating the gases was employed to show the* 
effect of diffusion as follows:—A mixture of carbonic anhydride and 
nitrogen was kept at 8*5° under a pressure of 46*4 atmospheres until 
diffusion was complete; the volume of the mixture was then 162*2. 
After liquefying the carbonic anhydride by employing great pressure 
and lowering the temperature to —12°, the temperature was again 
raised to 8*5°, and the pressure brought back to 46*4 atmospheres ;■ 
the volume was then found to be 159*5, showing that a contraction of 
2‘7 vols. had taken place owing to the separation of the mixed gases. 
At the end of hours the volume had increased to 161*5 in conse¬ 
quence of partial diffusion. 

In a second experiment at 16°, under a pressure of 47*9 atmospheres, 
the original volume of the mixture was 164*6, but, after liquefaction, 
only 16T9 wben brought back to the initial temperature and pres¬ 
sure; after 1^ hours the volume had increased to 164*1. In a third- 
experiment at 20 fi , under a pressure of 46*4 atmospheres, the volume 
decreased from 175*8 to 173*5 after the separation of the gases. 

These results show that when the two gases diffuse into One 
another under great pressure, an increase in Yolume occurs, and when- 
they are separated the volume is diminished. This change in volume 
undoubtedly occurs also under ordinary pressures, but the variate 
would, probably be so small that it would be difficult to detect experi¬ 
mentally. , - „ 1 * \ . \y, ,, '■ fyS*K. - 
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The Behaviour in Relation to Boyle’s Law of certain Gases 
at Low Pressures- By F. Fuchs {Ann. Phys . Ghem . [2], 35, 480— 
450).—The author, from the results of a series of experiments on 
atmospheric air, carbonic and sulphurous anhydrides and hydrogen, 
arrives at the following conclusions:— 

(1.) At ordinary temperatures, Boyle’s law does not represent a 
limiting state towards which a gas approaches indefinitely with 
increasing rarefaction, but at pressures respectively above and below 
a certain amount, the deviations from Boyle’s law are respectively 
positive and negative. The limits of pressure within which Boyle’s 
law holds are indefinitely small, as any finite change in volume will 
alter the forces between the gaseous molecules. % 

(2.) In the case of atmospheric air at the temperature 0°, a change 
of sign of this kind takes place at a pressure very slightly below the 
ordinary atmospheiic pressure. If any similar change of sign occurs 
with carbonic and sulphurous anhydrides, it must be at pressures less 
than any at which the author’s observations were made. 

( 8 .) The deviations from Boyle’s law in the case of hydrogen at 
low pressures are so small that hydrogen' under these circumstances 
may, without sensible error, be regarded as a perfect gas. 

G. W. T. 

Constitution of Solutions. By F. Eudokff (Ber., 21, 3044— 
8050).—Salts of the composition R^SCh •+ R r 'S0 4 + 6H 2 0 and 
R 2 S0 4 + R 2 ' f '(S 0 4 )3 4 - 24H*0 are partially decomposed into their 
constituents when dissolved in wafer (compare Abstr., 1888, 342). 
Hydrogen potassium sulphate behaves similarly, but hydrogen ethyl 
sulphate diffuses unchanged. The following salts :— 

3 K 2 0 2 0 4 s Fe 2 ( 0 2 0 4 )3 "H 6H 2 0; 3 Na 2 C 2 04 ,Fe 2 (C 20 4 )3 -{- 6H 2 0 j 
3 K 2 C 2 0 4 ,Cr 2 (C 2 0 4 )3 + 6H 2 0; 2 (NH 4 )HC 2 04 + H*G; 

HaHCiHiOe -f E 2 0, and 2K(Sb0)C 4 H 4 O6 + H a O, 

diffuse unchanged, but (NH 4 )HC 3 04 ,C 2 H 2 04 + 2 H 2 0 is partially de¬ 
composed into oxalic acid and hydrogen ammonium oxalate. 

Solutions of potassium chromate, potassium dichromate, and 
sodium dichromate diffuse unchanged, but the salt 

(HH^sCrO^MgOrOi + 6H 2 0 

is partially decomposed when dissolved in water. 

The following salts :—2NaCl,PtCl 4 + 8H 2 0 5 2KCl,PtCl 2 ; 

2NH 4 Cl,HgCl 2 ; Ba(CN) 2 ,Pt(CN ) 2 + 4H 2 0, and all double cyanides 
are true molecular compounds, but KCl,Hg(CN ) 2 is partially 
resolved into its constituents when dissolved in water {loc. cih). 
HaH 2 P0 4 and NaaHPG* diffuse unchanged: 3Sfa 4 P0 4 , on the con¬ 
trary, is partially decomposed. The three sodium salts of citric acid 
are not decomposed in aqueous solution. F. 8 * K. 

Physical Properties of Colloid Solutions. By 0. Ludekito 
(Ann. Phys. Ghem . [2], 35, ,552—557)*—In a paper with Wiedemann 
(Abstr., 1885, 1031) it was shown that the vapour-pressore cf a 
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40 per cent aqueous solution of gelatin was less at a temperature of 
40° than that of pure water. According to Guthrie (this Journal, 
18??, i, 36), a 40 per cent, solution of gum boiled at 98°, and a 45 per 
cent, solution of gelatin at 97’5°: results which were in contra¬ 
diction to those above mentioned. 

With a view of discovering the reason of the discrepancy, the 
author made experiments on solutions of gam arabic, gum tragacanfch, 
dextrin, starch, and agar-agar. 

He finds that a 40 per cent, solution of gum arabic boils at 100°, 
but carbonic anhydride begins to be given off at a temperature of 
about 90°, and at a somewhat higher temperature gives the appearance 
of boiling to the solution. 

The other solutions also boiled at 100°, although in the case of 
gelatin boiling began with the thermometer at 98°, which, however, 
the author attributes to the liquid not rapidly assuming the same 
temperature throughout, owing to its viscidity preventing the forma¬ 
tion of convection currents. This opinion was based on the fact that 
the thermometer did not remain at 98°, hut gradually rose to 99*8°, 
where it remained constant. 

The anthor found that the addition of the colloid in every case 
slightly lowered the vapour-pressure, and, as he points out, the 
presenoe of a solid in solution could not possibly increase the 
vapour-pressure. For example, if the steam given off at 98° from a 
gelatin solution had a pressure of 760 mm,, it would necessarily re¬ 
condense to water and mix again with the solution. 

When solutions of gum or gelatin are cooled considerably below 
zero, the author finds that they do not solidify as a whole, as stated 
v by Guthrie, but ice crystals gradually separate out. He finds that 
gelatin has a strong condensing action on the water of solution. 

G. W, T. 

Precipitation of Colloid Substances by Salts. By O. Nassb 
( Pflwjer 9 $' Archiv, 41, 504—514),—All protexds except peptone can 
be precipitated by saturating a neutral solution with ammonium sul¬ 
phate, some more easily than others, for instance, globulins more 
easily than albumins. Other salts have the same power, but none 
act so readily as ammonium sulphate. This property, however, is not 
characteristic of protelds: soaps, gelatin, and certain soluble carbo¬ 
hydrates (glycogen, amidulin, inulin, (fee.), are similarly precipitated ; 
it in fact seems to be a property common to colloid substances, 

_ The question arises, on what does the difference in the concentra¬ 
tion of the salt necessary to produce precipitation depend ? Is the 
action of the salt simply due to a struggle of the molecule of 
proteid, gelatin, <fec., with that of the salt for water, and that the pre¬ 
cipitation of the colloid substance, occurs as soon as its water-attract¬ 
ing power is exceeded by that of the salt ? 

In order to determine whether this is the case, one must ascertain 
the amount of two or more different salts necessary to precipitate the 
same amount of one colloid substance, the necessary- concentration 
of the salt solutions corresponding with a : b : c f &q. The same ques¬ 
tion is then investigated for another colloid substance,-and the ratio 
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a': b' : c', &c., found. If then we have only to deal with attraction 
for water, a : b : c, &e., will be found = a! : V : o' ) &c. 

The following table illustrates the results obtained :— 


The solution contained in 100 
c.c. the following amounts of 
salt when precipitation began. 



v -»— 

a. 

b. 



Ammonium 

Magnesium 


Colloid substances. 

sulphate. 

sulphate. 

a t b , 

Gelatin . 

, 1*2*4 

14-8 

0-84 

White of egg.... 

. 20-2 

196 

1-03 


. 18-5 

19-8 

0-95 

Serum proteids ,. 

. 17-4 

18-5 

0-94 

Albumose....... 

. 12-7 

13-6 

0-93 

,, *»■?•*• 

. 14 9 

17-6 

0-85 

Amidulin. 

. 20-9 

10-5 

1-99 

Glycogen-dextrin 

. 447 

22-7 

1-99 

The differences of 

the numbers in 

the last column 

show that 


water-attracting power is not the only influence at work, but some 
otber relation must exist between the colloid and the salt. Still it is 
possible that it may explain some of the precipitations, especially that 
of gelatin. Gelatin loses many of its characteristic properties after 
the prolonged heating of its solutions; it, for instance, no longer 
gelatinises on cooling, and its water-holding power is greatly in¬ 
creased, yet the ratio a : b =? 0*84 remains constant for the gelatin ire 
all the different stages of this change. 

With regard to the proteids, in which such wide differences occxir, 
it is thought probable that the explanation lies in the fact that loose 
compounds with the salts are formed. 

The paper concludes with some remarks on the influence of tem¬ 
perature in determining precipitation by salts. W. D. H. 

New Formula for Calculating the Molecular Volumes of 
Chemical Compounds at the Boiling Points. By J. A. 
Groshans (Bee. Trots. Ghwi 7, 220—225).—The molecular volume 
of a substance, C^H^O^, at the boiling point may be represented by 
v* — a 4* lQ(p + g) - 7*28 B for a fatty compound, or by the same 
expression minus 15 for an aromatic compound, a being the number 
of e.c. equal to the molecular weight of the compound, and B p 
Both these formulse obey Kopp’s rules, that homologous 
Compounds differing in their composition by OH® should differ in 
their molecular volumes by 22, and that a fatty compound should 
have approximately the same volume as an aromatic compound which 
differs in its formula by C* — H*. , # 

, With hydrocarbons, since r = 0, the formula may also be written " 
(v s — a)/B = 2*72 for fatty compounds, or (v, — a + 15)/B = 2*72 
for aromatic, both of which are found to "agree well with experiment* 
For halogen-derivatives, an addition of 15 must be made for each atom 
of halogen contained. . H. 
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Molecular Lowering of the Freezing Point of Benzene by 
Phenols, By E, Patern6 (Ber., 21, 3178—3180).—The author made 
a number of experiments to ascertain whether the fact that certain 
substances containing the hydroxy]-group produce an abnormal lower¬ 
ing of the freezing point of benzene was true of all substances, and 
whether this abnormal behaviour was sufficient proof of the presence 
of the hydroxyl-group (compare Raoult, Abstr., 1884, 953). The re¬ 
sults showed that although phenol behaves in an abnormal manner, 
the following compounds : ethyl phenol, acetylphenol, two isomeric 
nitrophenols, tribromophenol, picric acid, paraeresol, methyl salicylate, 
thymol, nitrothymol, nitrosothymol, a-naphtljol, /9-naphthol, and 
benzylphenol, all produce the normal lowering of the freezing point of 
benzene and of acetic acid, either in dilute or moderately concentrated 
solutions, the variations caused by change in concentration of course 
being taken into consideration. 

The molecular weight of water determined by Eaoult’s method in 
acetic acid solution was found to be 18 (compare Baonlt, loc. cit .), but 
the author points out that this result is not by any means conclusive, 
as, even if the molecules were originally more complex, they would 
be simplified by tbe act of solution. 

Hentschel’s experiments with acetic acid ( Zeit. phys. Ghem 2, 308) 
seem to point to an opposite conclusion, but in this case the freezing 
point of the benzene solution was considerably below that of acetic 
acid. The fact that the molecular weight of water is found to be 36 
when the freezing point of the solution lies below 0° shows that the 
temperature at which the mixture freezes is a most important factor 
in the case. F. S. K. 


Inorganic Chemistry. 


Preparation of Chemically Pure Hydrogen Peroxide- By 
Mann {Ghem, Zeit, 12, 857).—Hydrogen peroxide of commerce con¬ 
tains many impurities; it is mixed with a \ per cent, of phosphoric 
acid and then, while stirring vigorously, barium hydroxide is added 
until the solution is exactly neutral to litmus. The clear solution is 
poured into a cold,saturated solution of barium hydroxide, and the 
precipitate of barium peroxide is well washed and-may be kept for 
the preparation of pure hydrogen peroxide. For this purpose, it is 
mlde into a thin, magma and carefully decomposed by dropping 
steadily into dilute sulphuric acid containing 12 per cent, of con¬ 
centrated acid? any excess of sulphuric acid being remated by 
hydroxide, and vice versd. Excess of barium peroxide must be 
avoided as if decomposes hydrogen peroxide. D. A. L* 
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Compounds of Chlorine with Iodine. By W. Stortenbbker 
(Bee. Trm . Ohim ., 7, 152—205).-—The only compounds of iodine 
with chlorine which are capable of existing in the solid state are 
IC1 and IC1 3 . Two modifications of the first exist which the author 
terms a and 13. IC 1 is best prepared by passing dry chlorine oyer 
iodine and then distilling the product with a few grams of iodine. 
If the distillate is allowed to solidify at —25°, the *-modification is 
obtained in long, dark-red needles, melting at 27*2°. If the crystal¬ 
lisation take place between +5° and —10°, modification ft is usually, 
but not invariably, obtained. When slowly formed, it crystallises 
in dark-red plates melting at 13*9°. It is unstable and readily 
converted into the a-tnodification, into which it is gradually changed. 
The most favourable temperatures for its existence are between 
0 ° and — 10 °. If cooled below — 12 ° it changes into the *-modifica- 
tion. 

The trichloride IC1 3 is prepared by treating iodine, or the liquid 
101 with excess of chlorine. It sublimes very readily and settles on 
the sides of the apparatus in slender, yellow needles. It melts at the 
ordinary pressure at temperatures varying between 20 ° and (50°, hut 
under a pressure of 16 atmos. melts regularly at 101°, After fusion, it 
solidifies in brownish-red crystals. 

The author further shows that every mixture of the two elements, 
chlorine and iodine, is possible in the liquid state above a certain 
temperature which depends on the proportion of the two elements. 
Below that temperature, one of the substances I 2 , Ida, 101/3, I01 3 , or 
Cl 2 will separate in the solid state. If on a diagram representing 
pressures and temperatures the two points be taken at which chlorine 
and iodine melt, corresponding with the temperatures — 102 ° and 
114*3°, then between these points will lie the curve which is the 
locus of the points at which the various mixtures of chlorine and 
iodine exist in the liquid state. These two end points are triple 
points for the pure elements, and on the intermediate curve will be 
found three quadruple points, each corresponding to equilibrium 
between four phases (comp. Roozeboom, Abstr., 1888, 1151). 


i. 

P* 

Phases present. 

7-9° 

11 mm. 

I 2 , ICla, 1 .w£vi OIq.^, I + Clo.gfl (gas). 

22-7 

42 „ 

Ola, IC1 3) I waar Olj., 9 ,1 * 01,. 75 (gas). 

-102-0 

< 1 atmos. 

ICLj, OI 2 ,1vw)v Cltt, I + cim (gas). 


Complete solidification will only occur at the three distinct tem¬ 
peratures of the quadruple points, when separation of a mixture of 
the solids I» + IC1, IC 1 + ICI 3 or IC1 3 -b 01 2 will take place. 

A study of the compounds of iodine and chlorine in the gase#ns 
state shows that molecules IC 1 exist in that condition, and only suffer 
slight dissociation even at 80°, whereas IC1 3 cannot exist as gas, the 
molecules undergoing complete dissociation. H, C. 
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Theory of the Lead Chamber Process. By P. Raschig 
(Anncden, 248, 123—140), and by G. Lunge (Rer., 21, 3223—324*0 
—Controversial papers. 

Compounds of Ammonia with Selenious Anhydride. By C. A. 

Cameron and J. Macallan ( Proc . Boy. Soc.> 44, 112—115).—Dry 
ammonia passed into an alcoholic solution of selenious anhydride forms 
ammonium selenosamate , ]STH 4 *Se 0 2 *NH 2 , which crystallises in hexa¬ 
gonal prisms and pyramids. It loses ammonia very easily even on 
exposure to air or treatment with solvents and on heating. It is 
only partially converted into ammonium selenate by the action of 
water even after continued boiling. Potassium hydroxide at once 
liberates ammonia. Sulphuric acid reacts violently with it, and 
chlorine oxidises it to ammonium selenate. Sulphurous anhydride 
and stannous chloride reduce it with separation of selenium. The 
acid salt formed from the above by loss of ammonia has the composi¬ 
tion (NH 4 )H(Se0 2 dYH 2 ) 2 , and is a deliquescent salt soluble in alcohol. 
It behaves like the normal salt, but is much more stable. When 
strongly heated, it is decomposed into ammonium selenite, ammonia, 
water, nitrogen and fused selenium. These compounds of selenious 
anhydride are more akin to the compounds of sulphuric anhydride 
with ammonia than to those of sulphurous anhydride. H. K. T. 

Constitution of Phosphorous Acid. By Y. Wedensky (/. Buss. 
Chem. Soc., 1888, 20, 29—32). — When phosphorous acid is dis¬ 
solved in acetic anhydride, a colourless crystalline substance separates 
after a time. This is washed with ether and analysed; the results 
agree with the formula of a monacety 1-derivative of phosphorous 
acid, (C 2 H 3 0)H 2 P0 3 . When acetic anhydride acts on phosphorus 
trichloride, an analogous compound is obtained ; this, however, seems 
to be a mixture, and cannot be obtained free from chlorine. A 
phosphorous triacetyl-derivative could not be obtained. 

B. B. 

Compounds of Arsenious Acid with Sodium Iodide and 
Bromide. By P. Eudorfe (Per., 21, 3051—3053).—The compound 
NaBr,2As 2 0 8 is obtained when arsenious acid (20 grams) and 
sodium bromide (120 grams) are dissolved in boiling water (350 c.c.), 
and the filtered solution allowed to cool slowly (compare Abstr,, 
1887, 107). It crystallises in hexagonal plates and is decomposed 
when warmed with water. 

The compound NaI,2As20j*, prepared by dissolving arsenious 
acid (22 grams) and sodium iodide (60 grams; in hot water (500 c.c.), 
crystallises in hexagonal plates and is decomposed by hot water. 

P. S. K. 

Preparation of Boron and Silicon by Electrolysis. By W. 
Hampb ( Ghem . Zeii, 12, 841).—When fused borax is submitted to 
electrolysis in a gas-carbon crucible with a platinum positive and a 
gas-carbon negative electrode, oxygen is evolved from the platinum, 
whilst in the first instance sodium separates at the negative electrode, 
but this by a secondary reaction liberates boron. The negative 
electrode is from time to time withdrawn from the crucible, and 
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when cool, the slag carrying the boron is carefully knocked off. This 
is treated with hydrochloric acid and water, leaving pure amorphous 
boron mixed with a small quantity of carbon and some isolated 
microscopic crystals of, at present, unknown composition. Fused 
boric anhydride does not conduct. But amorphous silicon may be 
prepared in a similar manner from fused sodium silicate, 

D A. L. 

Beryllium Silicates. By P. Hatjtefetjtlle and A. Perret 
( Gomjpt . rend., 107, 786—789).—If the constituents of an aluminium 
or beryllium leucite are fused at 600—800° with excess of potassium 
vanadate, mineralisation takes place rapidly, but the composition of 
the product varies as the vanadate gives up more or less of its alkali, 
and it is rarely homogeneous. The product is washed with water 
and very dilute potash, and the crystalline constituents are separated 
by solutions of cadmium tungstoborate of varying specific gravity. 

All the products crystallise in icositetrahedrons, a*. In the'alum¬ 
inium compounds, the potassium and aluminium are always 
present in the proportion A1A : K 2 0, whilst in the beryllium com¬ 
pounds the ratio of beryllia to potash varies from 1*25 to 0’5. The 
silicate containing BeA,2K 2 0 is obtained with a mixture which 
always contains an excess of alkali, whilst the silicate containing 
Be 2 0 3 ,K 2 0 is obtained with a neutral mixture. In the aluminium 
compounds, the ratio of silica to potash varies from 4 to 5, whilst in 
the beryllium compounds the same ratio varies from 4'5 to 5’0. In 
the latter case, the product is always heterogeneous, and probably 
results from the simultaneous crystallisation of silicates containing 
4SiG 2 and 5Si0 2 . The silicate 4SiQ 2 ,BeA ? l£20 is obtained in icosi- 
tetrabedrons by rapidly heating its constituents to a high temperature 
and cooling very gradually. 

Products were also obtained containing both alumina and beryllia. 
They are all fusible, and are homogeneous with respect to sp. gr. 
The following ratios were observed :—K 2 0 : SI0 2 : : 1 ; 4*5—4'8 ; 
X 2 0 : BA : : I : 0*75—1*0; BeA : A1A :: 1: 0*«—1*75. Silicates 
containing beryllia and ferric oxide are yellowish, crystallise in the 
same form, and are homogeneous with respect to specific gravity. 
The following ratios were observed ;—K 2 G : Si0 2 : : 1: 4*59—5*0 5 
K*G ; RA : : 1 : 0*6-l*3; BeA : FeA : i 1 : 0*3—1*3. 

Alumina and silica in the proportion of 1 mol. of A1 2 0 3 to 6 mols. of 
Si 0 3 , heated with potassium vanadate, yield orthoolaso in macled, 
prismatic crystals; hut with beryllia in place of alumina, the crystals 
are always icositetrahedrons. With a mixture of alumina and. 
beryllia, however, non-macled, prismatic crystals, of the composition 
6 Si 02 ,BA,KsO are obtained, and are homogeneous with respect to 
specific gravity. The ratio Si0 2 : K 2 G remains constant, whilst the 
ratio Al a 0 8 : BeA varies. 

The silicates obtained with beryllium may be regarded as mixtures 
Of the following compounds 

8Sib 2 ,BeA,2K 3 0 10SiO 2 ,BeAi2KA 

4Si0 2 ? BeA,K 2 0 5SiO s ,BeA,KA 

The fact that the beryllia can be replaced by alumina and feme 
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oxide in these compounds, and can replace alumina in orthoclase, 
combined with the well-known relations of beryllium to magnesium, 
would seem to indicate that beryllia has sometimes the functions of a 
monoxide and sometimes those of a sesquioxide. C. H. B. 

Occlusion of Gas by Electrolytic Copper. By A. Soret 
(Compt. rend., 107, 733—734).—With dilute copper solutions, 
unless the current is very weak, the precipitated metal is spongy, 
the nature of the deposit depending not only on the strength of the 
solution and the intensity of the current, but also on the proportion 
of free acid present. Lenz obtained 4*4 vols. of hydrogen from 1 vol. 
of deposited copper. 

The author finds that electrolytic copper always contains hydrogen, 
which, however, is simply occluded. There is a connection between 
the volume of gas occluded and the temperature and acidity of the 
solution. These conditions also affect the malleability of the metallic 
deposit. The occluded hydrogen sometimes contains small quantities 
of carbonic anhydride and traces of carbonic oxide. C. H. B. 

Mechanical Properties of Metals in Relation to the Periodic 
Law. By W. 0. Rgbkrts-Austen (Proc. Boy. Soc 43, 425 — 428). 
—Very pure gold was alloyed with 0*2 per cent, of various metals, 
and the tensile strength determined. The tenacity was found to be 
affected by the elements in the order of their atomic volumes, those 
elements which have a higher atomic volume than gold diminishing 
its tenacity very considerably^ whilst silver, which has nearly the 
same atomic volume as gold, hardly affects either its tenacity or 
extensibility. Hence it appears that Carnelley’s law—that “the 
properties of compounds of the elements are a periodic function of 
their atomic weights,” may also be applied to alloys. Tenacity was 
chosen for examination, since those metals which are most tenacious 
have the highest melting points, and the melting point, according to 
Pictet, is intimately connected with the lengths of the molecular 
oscillations. H. X. T. 

Dissolution of Iron in Aqueous Soda. By G. ZirnitjS ( Ohem . 
Zeit , 12, 355).—When a strong current of air is blown into a hot, 
concentrated solution of soda containing about 34 per cent, of hydr- 
oxide, standing in an iron vessel, or to which finely divided hydrated 
ferric oxide has been added, perceptible quantities of iron are dis¬ 
solved without colouring the liquid. The solution remains clear and 
colourless for several days at the ordinary temperature, but ultimately 
becomes turbid, yellow, and finally red, owing to the separation of the 
hydrated ferric oxide; this colour, however, disappears again on 
heating. When the colourless solution is diluted, the ferric oxide is 
precipitated in about half an hour, hut is redissolved by concentrating 
the diluted solution. Hydrogen- sulphide at first produces a deep, 
cherry-red coloi*ation in the colourless liquid, and on continuing the 
action a greenish-black precipitate is formed, leaving a clear solution 
free from iron, but slightly yellow from sodium sulphide. It is 
suggested that the iron exists in solution as sodium peuferrate 

, D. A, L. ’ 

von. lvi. i 
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Ammonium Fluoroxymolybdates. By F. Mauro (Ghem. Oentr 
1888, 1056—1057, from Mem . i2. dei Lincei [4], 4, 481—488). 
—Triammonium fluoroxymolybdate , Mo02F2,3NH4F, prepared by 

evaporating a solution of ammonium molybdate in. excess of am¬ 
monium fluoride solution acidified with hydrogen fluoride, is obtained 
in clear and colourless rhombic prisms. The faces (100), (010), 
(110), and (Oil) were observed, and the angles (100) : (110) = 
28° 36', (Oil) ; (Oil) = 82° 29', and (011) : (110) = 71° 36'. Axial 
ratio, a : b : c = 0*5452 : 1 : 0‘8767. It is soluble in water, pro¬ 
ducing an acid solution. On heating, white fumes are evolved and 
anhydrous molybdic acid remains. It contains no water of crystal¬ 
lisation. 

Fluorammonium-molybdic anhydride, Mo0 3 ,2NH 4 F, prepared by 
adding ammonia to the solution of the last-named salt, and is thus 
obtained as a white, microscopic, crystalline precipitate. Larger 
crystals may be obtained by dissolving the compound in a hot solu¬ 
tion of ammonium fluoride and ammonia, and allowing to evaporate 
spontaneously by exposure to the air or over sulphuric acid, when the 
salt crystallises out—at first as prisms, but later in octahedrons. If 
the precipitated salt is simply dissolved in ammonia and then allowed 
to evaporate, monoclinic crystals of hydrated ammonium molybdate 
separate first, then, later, the prisms and octahedrons of the new salt. 
The crystals appear usually in the form of twins, grown together in 
such a manner as to give the crystal the appearance of a hexagonal 
prism. They are shining, transparent,, light-yellow, and belong to 
the rhombic system; a : b : o = 0*57464 : 1 : 0*67705. The faces 
(010), (001), (110), and (011) were observed. Twinning plane (110), 
The angles measured were: (110) : (110) = 59 c 46'; (010) : (110) ss 
60° 7'; (010) : (Oil) = 55° 54'; and (110) : (Oil) = 73° 47'. This 
salt is decomposed by water. It is anhydrous, and is decomposed on 
heating above 100°, molybdic acid remaining. 

Normal ammonium flucn'oxy molybdate, Mo0 2 F 2r 2NH 4 F, is prepared 
from the last-named salt by spontaneous evaporation of the aqueous 
solution, rendered acid with hydrogen fluoride. It consists of brightly 
shining, transparent, colourless plates or prisms belonging to the 
rhombic system; a : 5 : c = 08413 : 1: 1*0164. The faces (010), (001), 
(011), (201), and (221) were observed. The angles measured were: 
(001) ; (201) s 67" 31'; (001) : (011) = 45° 28'; (001) : (221) ss 
72° 26'; (201) : (Oil) = 74° 27'; (011) : (221) = 49° 31'; and 
(201) : (221) — 37° 52'. This salt is sparingly soluble in water, and 
is decomposed by heating above 100 J ; ammonium fluoride and 
hydrogen fluoride are evolved, leaving molybdic acid. 

Octahedrio ammonium fluoroxymolybdate , 

Ho0 2 F 2 ,4NH i F,(NH 4 ) 3 Mo0 4 , 

a double salt of ammonium fluoroxymolybdate with ammonium molyb¬ 
date, is prepared by allowing a solution of triammonium fluoroxy¬ 
molybdate in ammonia to evaporate spontaneously in the air or over 
sulphuric acid* It forms small, colourless, transparent, lustrous octa¬ 
hedrons, which gradually disintegrate when exposed to the air. It is 
, isomorphous with the corresponding double salt of tungsten. It is 
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soluble in water, and does not again crystallise out of the solution. It 
suffers decomposition, like the other salts, when heated above 100°. 

Ammonium dimolybdate , 2MoQ 3 , (NH^O + H 2 0, prepared by dis¬ 
solving fluorammonium-molyb die anhydride in ammonia and allowing 
the solution to remain. It forms transparent, colourless, lustrous, 
monoclinic crystals—usually pyramidal; 

a : b : c = 0*99628 : 1 : 0*94497; fi = 72° 47' 41". 

The faces observed were: (100), (010), (Oil), (101), (111) and 
(Ill) ; the angles : (001) : (100) = 72° 48'; (001) : (Id) = 52° 44' • 
(100) : (101) == 54° 28'. By heating above 100° this compound 
behaves exactly like the other members of the series, and leaves a 
residue of molybdic acid. J. w. 

> Tin. By L. Vionon (Oompt. rend., 107, 784—737).—When sheet 
zinc is immersed in a solution of a tin salt which contains no free 
acid, and the precipitated tin is washed with water and dried in con¬ 
tact with air, the product is infusible and burns like tinder when 
heated in presence of air. If heated to redness in a porcelain tube 
in a current of carbonic anhydride for two hours, it separates into 
small globules of fused tin and a grey powder. These are separated 
by levigation, and after the powder has been dried, it burns readily 
when heated in the air. The infusible tin occurs in slender, dendritic 
forms of sp. gr. 6*910 to 7*198 at —15°, and contains 96 to 97*3 per 
cent, of tin. It dissolves readily in hydrochloric acid with evolution 
of hydrogen. The alteration in the properties of the tin does not take 
place during precipitation, but when the tin is dried in contact with 
air it is partially converted into stannous oxide, the alteration taking 
place the more readily the less the proportion of free acid in the 
liquid from which the tin is precipitated. If much free acid is 
present, the tin does not oxidise when dried. The proportion of 
stannous oxide in the oxidised tin varies from 22*5 to 38*4 per cent., 
and when combustion takes place stannic oxide is formed. 

CL H. B. 

Fluorine-derivatives of Vanadium and its Analogues. By 
El. Petersen (JBer., 21, 3257—3259).'—The following compounds were 
prepared by treating the oxides dissolved in hydrofluoric acid with a 
solution of the various fluorides. 

(I.) Compounds derived from the Sesqmo$ide>~( 1) V 2 P a -f 611*0, 
large, readily soluble, dark green rhombohedra; (2) V 2 F a ,4KF -f 2H 9 0,' 
bright green, sparingly soluble, crystalline powder; (3) VaF 6 ,6Amp’ 
small, grass-green, regular octahedra; (4) Cr 2 F 6 ,6AmF( Wagner, Abstr.’ 
1886, 676), rather darker green octahedra; (5) Ti 2 F 6 ,6AmF (Piccini’ 
Cornet, rend,, 97), small, red-violet octahedra; (6) Al 2 F 8 ,6AmF, sparl 
ingly soluble, dazzling white, crystalline powder; (7) V a F 6 ,4AmF -f 
2H 2 0, emerald-green, rather large crystals, like octahedra, but polar¬ 
ising ; (8) V 2 F 6 ,2AmF + 4H a O, darker green, lamellar aggregates; 
(9) V 2 F 8 ,5FTaF 4- H 2 0, bright green, sparingly soluble, crystalline 
powder; (10) V 2 F 8 ,2CoF a + 14H 2 0, small, dark green, monoclinic 
prisms; (11) Cr a F 6 ,2CoF 2 + 14H a O, pure dark green, monoclinic 
prisms; (12) V 2 F 0 ,2JS’iF a + 14H 2 0, grass-green, monoclinic prisms; 
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(18) Cr 2 F 6 ,2NiF 2 4- 14H 2 0, emerald-green, monoclinic prisms. The 
last four compounds are isomorphous. 

(II.) Compounds corresponding with Vanadium Dioxide .— 

(14) YOF 2 ,3AmF, small, blue, almost regular octahedra, but polar¬ 
ising; (15) YOF 2 ,2AmF + H 2 0 (Baker, Trans., 1878, 392), larger, 
dark blue prisms; (16) 4YOF 2 ,7AmF + 5H*0, still darker blue, 
lamellar aggregates; (17) 4YF 4 ,2AmF + a?H 2 0, small, blue-green 
prisms, stable only in solutions, strongly acidified with hydrogen 
fluoride; (18) 3YOF 2 ,7KF; (19) YOF 3 ,2KF; (20) 3YOF 2 ,8NaF + 
2H 2 0. These three form bright blue, sparingly soluble, crystalline 
powders. 

(III.) Compounds derived from the Pentoxide. —(21) YOF 3 ,2KF, 
colourless, crystalline powder ; (22) 2YOF 3 ,3KF,HF, white, lustrous 
prisms; (23) YF 6 ,YOF 3 ,4KF, colourless aggregates of very slender 
needles; (24) Y0 2 F,2KF, golden-yellow, lustrous, hexagonal prisms, 
(25) 2Y0 2 F,3KF, bright yellow prisms; (26) 5VOF 8 ,9AmF,3HF, 
colourless, dull lustrous prisms; (27) Y0 2 F,3AmF, larger, straw- 
coloured, probably rhombic crystals; (28) 4Y0 3 F,7AmF,HF, white, 
lustrous aggregates; (29) 2Nb20 6 ,3KF 4- 5H 2 Q, lustrous white, 
sparingly soluble, crystalline powder; (30) Nb 2 C> 5 ,KF + 3H s O, 
colourless prisms. The compounds 14, 19, and 27 seem to be 
identical with those prepared by Piccini and Giorgis ( Atti d. E . Acc, 
dei Idncei , 1888, 590, and Gaz., IB, 186). 

The thermochemical relation of hydrogen fluoride to the sesqui- 
oxides of iron, chromium, and vanadium was determined. The 
following numbers were obtained for the t beat of neutralisation 
in dilute aqueous solutions:—(Fe 2 06Hfi,6HF -f Aq) as 47500 cal., 
(Cr 2 0 6 H 6 ,6AF + Aq) = 50330 cal, (Y 2 0eH 6 ,6HF + Aq) = 52240 cal. 

N. H, M. 

Decomposition of Antimony Sulphide by Boiling Water. 

By W. Elbers ( Che?nZeit 12, 355—856).— When antimonious 
sulphide is boiled with water, it is decomposed with the evolution of 
hydrogen sulphide and the formation of antimonious anhydride. In 
this way 0*05 gram of the sulphide was completely converted into 
the anhydride in 14 hours; the liquid then had a slightly alkaline 
reaction. D. A. L. 
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Native Platinum from Canada. By GK C. Hoffman (Jahrb. f. 
Min., 1888, ii, Bel, 386, from Geol. Sum . Can. Rep., 2,5).—Native 
platinum has been found with gold in several rivers in British 
Columbia. From the bed of Granite Creek, a tributary of the 
Similkameen river, grains were obtained varying in diameter from 
1 to 4 mm., and weighing altogether 18*266 grams. The material 
was separated into a magnetic (I) and a non-magnetic portion (II), the 
compositions of which were as follows:— 

Pt. Pd. Eh. Ir. Cu. Pe. Oslr. Chromite. Total. 

I. 78*43 0*09 1*70 1*04 3*89 9*78 3*77 1*27 99*97 

II. 68*19 0*26 3*10 1*21 3*09 7*87 14*62 1*95 100*29 

The sp. gr. of the magnetic portion was 16*095, and that of the 
non-magnetic portion 17*01. B. H. B. 

The Pyroxenites of Morbihan. By C. Barrois (Jahrb. f. Min., 
1888, ii, Bel, 413—414, from Ann. soe. geol. du Nord , 15, 69—96). 
—The pyroxenites of Morbihan form beds 0*1 to 2 metres in thick¬ 
ness in gneiss and mica-schists of Archaean age. The main con¬ 
stituent of these rocks is a pale green augite of the following 
composition :•— 

SiO*> CaO. MgO. Fe{j0 3 . AL0 3 . N%0. K^O. Total. 

51*5 24*3 11*9 8*5 5*0 1*1 trace 102*3 

The augite is accompanied by zircon, titanite, and apatite in small 
quantities, by garnet and idoerase in varying amounts, and by quartz 
grains associated with felspar. Irregular grains of orthoclase only 
occur in certain beds, and microcline is also of exceptional occurrence. 
A fibrous actinolite is, ho we ver, present in large quantities, in many cases 
replacing the augite, so that rocks resembling nephrite are produced. 
Titaniferous iron ore and ferric hydroxide are also present. By tbe 
variety of the character and relative proportions of the constituents, 
numerous distinct types are distinguished, which may occur in the 
same bed. The author regards these pyroxenites as metamorphic 
limestones* B. H. B. 

. Riebeckite, and the New Formation of Albite in Granitic 
Orthoclase. By A. Sauer (Chem. Oentr 1888, 1128, from Zeit* 
deut geol . Oess. r 40, 138—152).—A new member of the hornblende- 
granite group has been found by the author in Socotra. ' This horn¬ 
blende, named riebechite , has the same ‘composition as arfvedsonite, 
and is the analogue of figirin of the augite series. Ifrom the analysis 
(No. 1 below) the formula SFeSiOa^N^SiO^SFCaSiaQs has been' 
calculated. ' \ . 
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The Socotra granite is much disintegrated, and the author was 
thus enabled to examine more completely certain interchanges in the 
granitic orthoclases. The microscopical examination showed an 
opalescence from the edge towards the centre of the crystals, occa¬ 
sioned by the formation of albite, the crystals having been originally 
perfectly clear and without inclosures. The following are the 
analyses of riebeckite (1) and the secondary albite (2) ;— 

Si0 2 , A1 2 0 3 . Fe 2 0 3 . FeO. MgO. MnO. CaO. Na*>0. K 3 0. 

(1.) 50*01 ~ 28*30 9*87 0*34 0*63 1*32 8*79 0*72 

(2.) 70*24 17*18 0*64 — — — — 6*86 5*19 

J. W. L. 

The Dachberg, a Volcano of the Rhone. By F. Rinne (Jahrb. 
f. Min., 1888, ii, Ref., 406—407, from Jahrb. preuss. geol. Landesanst ., 
1886, 1—22).—Near Rasdorf on the Rhone is situated the Dachberg, 
on the summit of which is an unmistakeable crater. The unaltered 
basalt at the edge of the crater is a dense, glassy felspar-basalt, con¬ 
sisting of plagioelase, augite, olivine, magnetite, biotite, and apatite. 
The chemical composition of the basalt is as follows:— 


SiOo. 

Ti0 2 . 

AlgOg. 

F e 2 ^3* 

FeO. 

MnO. MgO. 

CaO. 

lira 2 0. 

41*71 

351 

15-80 

5-59 

7-64 

0-16 4-85 

10-30 

G -08 

K 2 0 . 

Li s O. 

S0 3 . 

Cl. 

H 2 0 . 

C0 2 . P 2 0 5 . 

Total. 

Sp. gr. 

1*00 

trace 

0-12 

0-46 

2-22 

2-01 trace 

101-45 

B. 

2-90 
H. B. 


Dolerite of Londorf. By A. Streno (Jahrb. f. Min., 1888, ii, 
Mem,, 181—229).—The author has made an exhaustive mineralogical 
and chemical investigation of the typical dolerites of the Vogels berg* 
The dolerite of Londorf, to which he has principally directed his 
attention, has the following percentage composition :— 

Si 0 2 . TiOj*. A1 2 O s « Fe 3 0 3 . F 0 O. CaO. MgO. K 5 O. 

49*08 1*82 13*43 6*49 5*92 8*92 9*58 1*00 

NaaCX P 0 O 5 . H 2 0 . Total. 

3*42 0*51 0*32 100*49 

From analyses of its constituents, the dolerite is calculated to be 
composed of 1*18 per cent, of apatite, 56*01 per cent, of andesine, 
19*80 per cent, of augite, 20*11 per cent, of olivine, and 3*10 per cent, 
of magnetite and titaniferous iron ore. B. H, B* 

Forphyrites at Gabian. By P. de Rotjville and A. Delage 
(Gompt. rend., 107, 665—667).—Near Gabian in BArault there is a 
dyke which runs north-east and south-west and consists of two 
porphyrites. 

One of these, which is by far the more abundant of the two, cuts 
through Silurian, devonian, and carboniferous beds without producing 
any noteworthy metamorphism, and then penetrates into coal- 
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measures which have undergone somewhat profound alteration. It 
follows that this dyke was formed after the deposition of the coal- 
measures, and the fact that pebbles in the overlying permian con¬ 
glomerate consist of the material of the dyke, shows that it was 
formed before the deposition of the permian beds. This dyke is not 
homogeneous : it contains apatite, zircon, magnetite, oligoclase, black 
mica, orthoclase, amorphous matter, chlorite, calcite, damourite, and 
quartz. 

The second porphyrite forms isolated masses in the main dyke, and 
is of later formation than the lower permian, since the latter beds 
are somewhat altered where they come in contact with the dyke. It 
contains large crystals, the nature of which could not be determined, 
well developed and distinct microliths of labradorite, magnetite, 
augite which has to a great extent been converted into chlorite, calcite, 
chlorite, damourite, quartz, and ferruginous products of decomposition. 

0. H. B. 

Composition of the Serpentine Bocks of Colie di Cassi- 
moreno and Monte Ragola. By C. Montemartini (Gaazetta, 18, 
103—112).—At Colle di Cassimoreno and also in the neighbourhood 
of Monte Ragola, Chistoni found isolated masses of serpentine rock 
exhibiting strong magnetic polarity. The author is indebted to him 
for the two specimens he has examined. 

The serpentine of Colle di Cassimoreno is massive and compact; of 
brecciated and porphyritic appearance, with lustrous, lamellar crystals 
of enstatite (bronzite) disseminated through the dark-green ground- 
mass. Besides these crystals, diopside and picotite also occur, together 
with magnetite, which forms one of the principal constituents of the 
rock. The hardness of the ground-mass is 6*5 and the sp. gr. at 13° 
varies from 2*73 to 2*76. 

The powdered rock is ash-grey in colour, and like all serpentine 
rocks has a marked alkaline reaction. Heated in contact with the 
air, it assumes an ochreons tint. It -is partly decomposed by the 
action of hydrochloric or sulphuric acid, with separation of gelatinous 
silica; the unattacked portion consists principally of the crystals of 
enstatite and picotite. k The rock on analysis gave the following 
results 

boss on 

Si0 2 . A1 2 0 3 . Ee 2 0 8 . EeO, CaO. MgO, ignition, Total, 

41T9 2*77 4*03 4*33 2*32 34*03 10*13 98*8 

The enstatite, separated as far as possible from the other constituents 
of the rock, was analysed, and the results are given under I, In II 
the composition of the lherzolite from Germagnano in Piedmont is 
given for comparison:— 



SiOj, 

AI 3 O 3 . 

FeO. 

CaO. 

MgO, 

HjO. 

Total. 

I. 

50-65 

5-05 

7-99 

1-68 

31-44 

2-78 

99-59 

II. 

52-19 

2-15 

8-85 

2-96 

31-84 

1-77 

99-76 


These results show that the enstatite is bronzitp,, 
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The rook therefore consists of a serpentine formed by the decompo¬ 
sition of peridote together with enstatite, diopside, magnetite, and 
other minerals; this is also borne out by the microscopical and optical 
examination, full details of which are given. The rock also contains 
olivine, diallage, and amphibole. 

The sample of rock from Monte Ragola, which was from the rock 
mass of the mountain itself,-had no magnetic polarity, and was quite 
different in appearance from the one just described. 

The ground-mass is light-green with dull-green nodules dissemi¬ 
nated in it; these can easily be separated, and on examination were 
found to consist of altered bastite. A microscopical examination 
showed that the rock had all the characters of a serpentine formed by 
the alteration of a pyroxenic mineral. Neither the enstatite, diop¬ 
side, nor spinelle which characterise the Gassimoreno serpentine could 
be discovered in it. Its sp, gr, at 14° is 2*54. 

The analysis gave the following results;— 

Loss on 

Si0 2 . AI 2 0 3 . Fe 2 0 3 . FeO. CaO. MgO. ignition. Total. 

39‘18 3*65 7*26 1*55 0*42 34*79 12*81 99*66 

Chromium, nickel* and manganese were also detected. 

C. E. G. 


Organic Chemistry. 


Action of Zine Ethide on Nitroethane. By I. Bevad (/. Russ. 
Chem. Soc., 1888, 20,125—135).—The object of this investigation 
was to decide whether “ nitroethane ” is really a nitro-compound 
(V. Meyer), a hydroxylamine-derivative, CH 3 *CO*NH a O (Kissel), or 
an isonitroso-derivative, HO'CH^CHiN’OH (Alexeeff). When zinc 
ethide, ether, and nitroethane are mixed in an atmosphoro of carbonic 
anhydride, the mixture becomes red, and after some time crystals 
are formed which disappear again in about a fortnight. On decompos¬ 
ing the product of reaction with water, distilling, and treating the 
distillate with hydrochloric acid, a solution is obtained which on 
evaporation gives crystals of a very hygroscopic salt. On decompos¬ 
ing this with alkalis, a colourless oil of sp, gr, 0*8935 at 0° is obtained,' 
, which proved to be briethylhydroxijlaminfi, Et*NO. It is somewhat 
soluble in water and soluble in all proportions in ether, alcohol, and 
benzene. Its compounds with hydrochloric, sulphuric, and acetic acids 
are extremely hygroscopic. The oxalate, (Bt 3 BT0)2,H 2 C a 0 4 , was obtained 
by mixing ethereal solutions of its constituents. Triethylhydroxyl- 
amine and its salts have powerful reducing properties, as shown by 
their behaviour with silver, cupric, and mercuric salts. The original 
ethereal distillate contains in addition, some unchanged nitroethane, 
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bat no other product is formed, if the substances employed are in 
molecular proportion. 

The author concludes that nitroethane is a true nitro-compound. 
Its reaction with zinc ethide takes place in different stages. At first 
crystals are formed of the formula 2EtN0 2 + 7ZnEt 2 (as shown by 
zinc determinations). When these crystals disappear, the compound 
Et s N(OZnEt) 2 is formed; and this reacts with water as follows: 
Et 3 N(OZn*C 2 H 6 ) 2 + 4H 2 0 = Et 3 N(OH) 2 + 2C 2 H 6 + 2Zn(OH) 2 . The 
Et 8 N(OH) 2 being unstable, however, is converted ’into the free base 
with elimination of water. 

Nitromethane treated in the same way with zinc ethide gives 
methyldiethylhydroxylamine. When zinc ethide is added to bromo- 
nitroethane, a violent reaction takes place, and when this is over, if the 
product is distilled with water, secondary nitrobutane, GHMeEt*N0 2 , 
boiling at 138°, is formed. In this way from lower nitro-compounds 
those of higher homologues may be formed by synthesis. Nitro¬ 
benzene with zinc ethide gives no higher nitro-compound, reduction 
taking place with formation of aniline. If nitroethane were acet- 
hydroxamic acid, it should be formed from hydroxylamine hydro¬ 
chloride and acetic anhydride; the experiments, however, made by 
the author with this object, gave a negative result. B. B. 

Action of Chlorine on Isopropylethylene. By I. Kondakoff 
(J. Buss . Gliem. Soc 1888, 20, 141—148).—Isopropylethylene 
(b* p. 21—22°) was brought in contact with chlorine by passing the 
gas into the vessel by means of a tube terminating at some distance 
from the surface of the liquid, in order to prevent the action from 
being too violent, and to keep the course of the reaction as uniform 
as possible from the beginning to the end. When no more drops were 
formed on the sides of the vessel, the process was stopped. Various 
temperatures from —20° to + 16° were employed, but in all cases the 
products were the same. After washing and drying the product, a 
liquid was obtained which, when submitted to fractional distillation, 
boiled chiefly between 143° and 145°. A small part boiling at 100—143° 
was proved to be a monochloride. The principal portion boiling at 
143—145°, was an additive product of isopropylethylene, C fi Hi 0 Cl 2 . 
Its sp. gr. at 0° is 1T106 and l'Q923 at 17*5°. When heated in sealed 
tubes with fused potassium acetate and acetic acid at 120°, it is 
converted into a glycol ; this boils at 212—219°; the quantity ob¬ 
tained, however, was so small, that no experiments could be made to 
prove that it was isopropylethylene glycol. Isopropylethylene, when 
acted on by alcoholic potash, yields a monochloro-derivative boiling 
Between 91° and 96°, These experiments show that isopropyethylene 
and chlorine yield additive products only, as pointed out by Lwofi, 

B. B. 

Polymeride of Methyl Cyanide. By R. Holtzwabt (J. pr, 
OJiem . [2], 38, 34B—344).—When an ethereal solution of methyl 
cyanide is acted on by sodium, a white powder is formed and,methane 
is evolved *, when treated with water, the powder yields a yellow oil 
which can be crystallised in white needles from a mixture of, ether 
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and light petroleum. A better yield is obtained by digesting the 
powder with aqueous ether. The crystals melt at 52—53°, are 
soluble in ether, alcohol, benzene, and chloroform, sparingly so in 
water and light petroleum. The molecular formula is CiHaNj. 
When digested with water, ammonia is evolved, and a crystalline 
precipitate, sparingly soluble in cold water, is formed, having the 
composition CsH^O; and when treated with acetic chloride in 
ethereal solution, a yellow, amorphous precipitate of the composition 
2C 4 H 6 N 2 ,COMeCl Separates; this is decomposed by water, forming a 
white, crystalline powder of the formula CgHgNs, The investigation 
is still in progress. A. G. B. 

Polymeride of Ethyl Cyanide. By E. v. Muter (J. pr . Chem. [2], 
38, 336 — 343).—The white powder obtained by the action of sodium 
on ethyl cyanide (Abstr., 1888, 802) has been proved to be formed 
as follows :—(1) ]STa 2 -f* 2EtCN = NaCN + ChHg + C 2 H*Na’CN; 
(2) CsH^Na-GNT + EtCIST = CeHgNa^. The oil which it yields on 
treatment with water crystallises in tables which melt at 47—48°, 
boil at 257—258° (uncorr.), are little soluble in cold water, decomposed 
by warm water, and soluble in ether and alcohol; the molecular 
formula C 6 H 10 Ng has been obtained both by Raoult’s method and by 
the vapour-density determination; when heated at 330—340° for 
several hours it is converted into ethyl cyanide. Hydrochloric acid 
decomposes it, half the nitrogen appearing as ammonium chloride and 
half as an oil soluble in ether; the ethereal solution is shaken with 
sodium hydroxide, dried over lime, and the pure oil precipitated by 
adding water. This oil has the composition CeHgNO, and is recon¬ 
verted into the original substance when heated with strong ammonia. 
It would thus appear that, the polymeride is a-imidopropionylethyl 
cyanide , iSFH‘.CEt*CHMe*CN, and the oil u-propionyhthyl cyanide , or 
cyanodiethyl ketone, COEt'CHMe‘C$T. The former is converted 
into ammonia, carbonic anhydride, and diethyl ketone, when heated 
with strong hydrochloric acid at 150°, and the latter into propionic 
acid and ammonia when heated with aqueous potash. The imido* 
compound is converted into propylamine by reduction. 

A. G. B, 

Ammeline. By A. Smodka and A. Friedreich ( Monatsh. , 9,701— 
707).—When dicyanodiamide (T5 grams) and carbamide (1*08 grams) 
are heated at 170—180° for hours, much ammonia is set free, and 
on treating the product with water au insoluble white residue remains, 
from which ammeline, C 3 H 6 N fi O (yield 1*57 grams), may be obtained 
by dissolving it in alkali and reprecipitating with acetic acid re¬ 
peatedly; finally recrystallising it from a hot aqueous solution of 
potash. 

Ammeline can also be prepared by heating dicyanodiamide with 
cyanic or cyanuric acid. It may therefore be represented by one* of 
the two formulae, NiGH H-C(]5FH)-NH-CO'HH* or 

co:n*c(nh)*nh*o(nh)-nh 2 . 

The authors consider that the first of these most probably represents 
the constitution of the compound, since ammeline, unlike biguanide- 
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derivatives, of which the second formula represents a member, is not 
a strong base, and does not give coloured compounds with salts of 
cobalt and copper. G. T. M. 

Sulphines and the Valency of Sulphur. By R. Kas m and 
A. Scala (Gazzetta , 18, 62—72).—The authors have been occupied 
for some time with the examination of organic sulphur compounds, 
especially with the object of proving the tetravalency of sulphur, and 
the appearance of Klinger and Maassen’s work (Abstr., 1888, 357), 
whose results are diametrically opposed to theirs, compels them to 
publish a portion of their researches. Although various sulphur 
compounds containing alkyl radicles have been obtained, of the form 
SM 3 A and SM 2 M y A, unfortunately their vapour-density cannot be 
determined, and it remains uncertain therefore whether the four 
monad radicles are united to the sulphur, or whether the compounds 
are molecular compounds. 

Klinger and Maassen, in repeating Kruger’s work, found that the 
suTphine containing one methyl- and two ethyl-groups was the same, 
whether it was prepared by the action of metbyl iodide on ethyl 
sulphide or of ethyl iodide on ethyl methyl sulphide, that is, they 
denied Kruger’s statement that two isomeric compounds of the 
formula Et a MeS existed, capable of yielding distinct platinochlorides 
crystallising in different forms. Nasini and Scala state that they 
have prepared the iodides of the sulphine according to Kruger’s 
directions, and converted them into the corresponding platino¬ 
chlorides, one of which crystallises in the cubic system, whilst the 
other is monoclinic. 

fflhylmetliylethylsulplime platinochloride , (EtMeEtSCl)>,PtCl<t, melts 
at 211—212° and forms monoclinic crystals, 

a: b : c = 115113 ; 1 : 0794745; £ = 49° IT 56" 

Forms observed, <110), (Ill), (001), (010); combinations, (110) (Ill) 
(001) and (110)(Ill) (001)(010). 

Viethylmethyhulphine platinoohhride , (EtaMeS 01 ) 2 ,PtOl*, melts at 
205°, and crystallises in the monometric or cubic system; combina¬ 
tions, (100) (111). These crystals, when superficially observed, may 
easily be taken for monoclinic, owing to the development of one face, 
but their optical properties prove that they belong*to the monometric 
system, as when examined by polarised light there are no signs of 
double refraction. This leaves unsettled the question as to whether 
sulphur is tetravalent or not. O. E. G. 

Trimethylethyleneglycol from Methyl Isopropenyl Carbmol. 
By I. Kondakoff {/. Rus?. Ohem . $oc., 1888, 20, 32—34).-—In a 
former paper, the author has shown that methyl isopropenyl car- 
binol when heated with dilute sulphuric add (1 per cent. HsSG*), 
becomes converted into trimethylethylene glycol, whilst hydrochloric 
acid is without action at the ordinary temperature, but gives rise to 
products of condensation at a higher temperature* f The author now 
finds that chlorine-derivatives of trimethylethylene yield trimethyl- 



116 


ABSTRACTS OF CHEMICAL PAPERS. 


ebbylene glycol, if left in contact with water in a closed flask at the 
ordinary temperature for several months. B. B. 

Combination of Benzaldehyde with Polyhydric Alcohols. 

By Maqttbnne ( Gomjpt . rewd., 107, 658—659).—The dibenzoie acetal 
of perseitol (perseite) previously described (this vol., p. 32), was 
made with alcohol of 85° to 90°, without addition of zinc chloride. It 
is assumed to be an acetal, because it resembles the product obtained 
by Meunier by the action of benzaldehyde on mannitol, and Priedel 
has pointed out that in all probability this is an acetal. 

When a polyhydric alcohol containing an odd number of hydroxyl- 
groups is converted into an acetal, one of the hydroxyl-groups is left 
unattached, and since the difference in composition between the 
acetals of two successive homologues can be detected by analysis, the 
conversion into acetals affords a convenient method of determining 
the number of hydroxyl-groups in a polyhydric alcohol. 

C. H. B. 

Constitution of Sorbinose. By H. Kiliani and C. Scheiblm 
(B er., 21, 3276—3281).—Sorbinose behaves towards bromine and 
water similarly to levulose, and remains practically unchanged after a 
week; it contains therefore no aldehyde-group. When heated with 
nitric acid (sp. gr. — 139, 2 parts) for 40 hours at 35°, trihydroxy- 
glutaric acid, COOH-[CH(OH)] 3 *COOH (this vol., p. 32), is formed. 
Potassium trihydroxyglutarate crystallises in monoclinic plates; 
a : b : c = 1*4641 : 1 : 07094; fi =5 101° S'. ^ 

When sorbinose is reduced with bydriodic acid and amorphous 
phosphorus, it is converted, almost quantitatively, into hexyl iodide. 
Sorbinose has probably the constitution 

OH*CH 3 *[CH(OH)] 3 -CO-CH 2 ’OH. k h. m. 

Changes suffered by Starch when Dissolved in Hot 
Glycerol. By K. Zulkqwski (Gkem. Qentr., 1888, 1060, from Ber . 
Oesterr . Gess . Chem.Ind ., 10, 2—4).—Starch, when heated in glycerol 
at 200°, produces a solution which gives a blue coloration with iodine 
at first, but which gradually changes to red. Addition of alcohol at 
this point precipitates erythrOdextrin. If the heating is continued 
up to 210°, until *the red coloration gives place to a brown one, 
alcohol precipitates achroodextrin. Other compounds are formed 
besides tbe two above named, and were separated by precipitation 
with barium hydroxide, &c., but were not further characterised. 

J. W. L. 

Derivatives of Allylamine. By C. Paal (Ber., 21, 3190—31965 
compare Gabriel, Abstr,, 1888, 1267) .—Bromallylamne, C 3 H^Br*NH 2 , 
is prepared by adding dibromopropyiamine hydrochloride to excess of 
alcoholic potash,, diluting the product with water, and distilling with 
steam. It is a colourless, mobile, very unstable oil, boils at 128° with 
partial decomposition, and mixes in all proportions with all ordinary, 
solvents. When mixed with potassium carbonate, it is decomposed 
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with separation of potassium bromide. When boiled for a long time 
with alcoholic potash, it seems to be, -for tbe greater part, transformed 
into a hydroxy-base, but when the temperature is raised to 120—130°, 
it is completely decomposed. A crystalline salt, probably 

0 3 H 4 Br-lS:n-C3H,*NH 3) HBr, 

is formed when bromallylamine is kept for a long time ; the same salt 
remains when bromallylamine is distilled. Silver nitrate produces a 
white amorphous, and mercuric chloride a white crystalline precipi¬ 
tate in an aqueous solution of free bromallylamine. The hydrochloride , 
C 3 H 4 Br]S;H 2 ,HCl, crystallises in large needles or prisms, melts at 
177—180°, and is readily soluble in water or hot alcohol. The 
platinochloride , (CaH^Br-NBy^HaPtCle, crystallises in yellow plates, 
and is readily soluble in hot water, but almost insoluble in absolute 
alcohol. The aurochloride , C 3 H 4 Br f NH 2 ,HAuCl 4 , crystallises in small, 
yellow needles, and decomposes when kept for some time in aqueous 
solution. The hydrobromide, CsB^Br’NHajHBr, crystallises in large, 
colourless, quadratic prisms, melts at 223—224°, and is more sparingly 
soluble in alcohol and water than the hydrochloride. The oxalate , 
C 3 H 4 Br']SrH 2 ,C 2 H 204 , crystallises in colourless plates,melts at 136—138°, 
and is readily soluble in water, but insoluble in alcohol and ether. 

Trilromopropylamim hydrochloride , Cs^Br^HajHCl, prepared by 
adding bromine (1 mol.) to a well-cooled, concentrated aqueous solu¬ 
tion of bromallylamine hydrochloride, crystallises from absolute 
alcohol in colourless needles. The free base is a heavy, yellow, very 
unstable oil with a pungent smell. 

The aurochloride , € 3 lI 4 Br 3 *ltfH^HAuCl 4 , crystallises from water, in 
which it is moderately soluble, in golden-yellow plates, melting at 
170°. The platinochloride, (Cs^Bra^H^^PtCh, crystallises from 
hot water in orange plates, and is decomposed when heated at ?45°. 

Isobutyldibromopropy lamine hydrobromide , C 4 H$d!OI*C 3 H 5 Br 2 HBr, 
prepared by adding bi*omine (1 mol.) to a well-cooled glacial acetic 
acid solution of isobutylallylamine, crystallises from hot water, in 
which it is readily soluble, in slender needles, and is sparingly soluble 
in alcohol. The free base is a heavy, almost colourless, very unstable 
oil, with a feeble basic smell. When auric chloride is added to an 
aqueous solution of the hydrobromide, the aurochloride separates as 
a yellow oil, and then solidifies. 

Butyldibromopropylamine hydrobromide , C 4 Hy*NH*C 3 H a Br 2 ,HBr, can 
be prepared by treating butylbromallylamine with excess of dilute 
hydrobromic acid, It crystallises in large, concentrically grouped 
needles, and is readily soluble in water and hot alcohol. The 
chloride separates from an aqueous solution of the hvdrohromide in 
flat needles, when auric chloride is added to an aqueous solution of the 
hydrobromide. 

Butylbromallylamine , C 4 H 9 NH*C 3 H 4 Br, can be prepared by boiling 
the isobutyldibromo-derivative with dilute alcohol for a long time, 
adding alkali, and distilling with steam. It can also be obtained by 
mixing the hydrobromide with excess of alcoholic potash in the cold, 
keeping the mixture for some time, diluting with- water, $n& adding 
potassium carbonate, until the alcoholic solution of the base separates 
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at the surface of the aqueous solution; the solution of the base is 
dried over potassium carbonate, poured into an alcoholic solution of 
oxalic acid, and the precipitated salt decomposed with alkali. It is a 
yellowish oil, with a camphor-like odonr; it cannot be obtained in the 
pure state, as it is partially decomposed when distilled. The oxalate , 
C 7 H I4 Br]Sr,C 2 H20^ crystallises in colourless needles, melts at 230—231°, 
and is moderately soluble in water. 

Isoamyldibromopropylamine hydrobromide , C 5 Hn*NH*C 3 H 5 Br 2 ,HBr, 
prepared by treating isoamylallylamine with bromine in glacial acetic 
acid solution, and then adding concentrated hydrobromic acid, 
crystallises in plates, melts at 230—231°, and is sparingly soluble^ in 
alcohol and cold water. The free base resembles the corresponding 
butyl base. The platinechloride is a reddish-yellow oil. 

Amyldibromopropylamine Tiydrohromide, prepared by treating arayl- 
allylamine as described above, crystallises in needles, melts at 150°, 
and is moderately soluble in cold water and alcohol. 

Isoamylbromallylamine, CsH n *NH*C 3 H4Br, prepared by treating iso- 
amyldibromopropylamine hydrobromide with alcoholic potash, or by 
boiling the free base with dilute alcohol, is an oil; it is insoluble in 
water, and boils at about 150° with partial decomposition. 

r. s. k. 

Synthesis of Hydroxypropylenediisoamylamine. By E. LouIsk 
(Ann. Ohim. Pkys. 9 13, 433—442).— Hydroxypropylenediisoamylamine, 
CjsI^NO, is best prepared by heating propylenechlorhydrin (1 mol.) 
and diisoamylamine (at least 1^ mols.) at 100° in a closed vessel for 
30 hours. The product is mixed with concentrated potash to decom¬ 
pose the diisoamylamine hydrochloride which is formed in the reaction, 
the mixture is again heated for 10 hours, and the oil which separates 
is dried over potassium carbonate and fractionated. The yield is 
70 per cent, of the theoretical quantity, but it is impossible to get rid 
of the whole of the diisoamylamine by fractional distillation. The 
hydroxypropylene-derivative is obtained in the pure state by agitating 
the fractionated liquid with a small quantity of dilute, warm, hydro¬ 
chloric acid, and decanting the supernatant oil. It is a colourless 
oil, with a somewhat disagreeable smell, and boils at 242—244°* It 
is sparingly soluble in water, but readily in alcohol, ether, and other 
solvents of the fatty series. All the simple salts, with the exception 
of the pier ate, which is sparingly soluble, are syrupy liquids, and very 
readily soluble in water. The platinocMoride , (OwHaaNO^HaPtCle, 
separates from acidified alcohol in orange crystals, but the awo- 
chloride is a yellow, sparingly soluble oil. 

Propylenediisoamylamine benzoate, Oi a H 28 N , OBz, is prepared by 
gradually adding a slight excess of benzoic chloride to a well-cooled, 
dry, ethereal solution of the alcohol, and, after evaporating the ether, 
heating the mixture at 100° for six hours in a sealed tube. The 
product is treated with boiling water, the cold mixture shaken with 
ether to remove benzoic acid, and the salt separated by adding 
potassium carbonate. It is a colourless oil, readily soluble in alcohol, 
ether, chloroform, <&c., but insoluble in water. It is hydrolysed when 
boiled with potash, or when treated with strong acids, and is decom¬ 
posed when distilled. This salt still has basic properties; its oxalate } 
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CsoHssNOajCaHsO-i, crystallises from hot water or alcohol in slender, 
colourless needles, and is readily soluble in acetone and chloroform! 
but insoluble in ether. Most of its other salts do not crystallise and 
are very readily soluble, excepting the platinochloride and the auro- 
chloride , which are only sparingly soluble. 

Propylenediisoamylamine acetate, prepared in like manner, is a 
colourless oil, readily soluble in alcohol, ether, &c., but only sparingly 
in water. Its oxalate crystallises in needles, and is very readily 
soluble in alcohol and chloroform, but only moderately in water, and 
sparingly in ether. Its other salts are very readily soluble in water, 
and do not crystallise. F. S. K. * 

Glyoxalbutyline and Glyoxalisobutyline. By J. Rieger 
( Monatsh 9, 60S—612; compare Radziszewski, Abstr., 1883, 308, 
728, 1086; 1884?, 986).— Olyoxalbutyline , prepared according to the 
directions given by Radziszewski from glyoxal, ammonia, and normal 
butaldehyde, is a viscid, hygroscopic oil, having a sp, gr. of 1*0125 
at 20°, and boiling under a pressure of 738 mm. at 266—268°. It is 
fairly soluble in water, and when an aqueous solution is treated with 
oxalic acid, the compound (C 6 H 10 N 2 ) 2 5 C 2 fi 2 O 4 + 2H a O is formed; this 
crystallises in rhombic plates or long needles, and melts at 159—161°. 
The anhydrous oxalate, (C e H 10 N*)*AH*O* is precipitated as an amor¬ 
phous, white powder on mixing alcoholic solutions of the acid and 
base. It partly sublimes at 170°, and melts with decomposition at 
190—195°. The platinochloride, 2C 6 H 10 N 2 ,H 2 PtCI 6 , crystallises in 
prange-red prisms, and on treatment with iodoparafhns gives the 
following bases:— 

Oxalmethylbutyline, O fl H 9 MeF 2 , is a colourless, viscid liquid, haying 
a sp. gr. of 0*9850 at 19*8°, and boils at 214—216° under a pressure 
of 722 mm. It dissolves readily in cold water, alcohol, ether, and 
chloroform. The platinochloride, 2C 8 H 9 Me]tf 2 ,H 2 PtCie, crystallises in 
orange-red, rhombic prisms. 

OxalethyIbuty 1 ine, C 6 H 9 EtN 2 , has a sp. gr. of 0*9593 at 16*5°, and 
boils at 218—222° under a pressure of 736 mm. The platinochloride 
is a yellow, amorphous powder. 

Omlpropylbutyline , C 6 H 9 PrN 2 , is a liquid of sp. gr. 0*9393 at 18*9°, 
It boils at 226—228° under a pressure of 726 mm., and forms a 
platinochloride, insoluble in alcohol and ether, but readily soluble in 
hot water. 

OxalbutylbutyMne , C*H 9 ’C a H 9 N 2 , has a sp. gr. of 0*9379 at 18*9°, 
and boils at 242—245° under a pressure o£ 728 mm. It forms double 
salts with the chlorides of zinc, cadmium, and platinum, and on 
oxidation with hydrogen peroxide gives butylommide , C 2 HAN 2 *C 4 H flJ 
crystallising in lustrous needles, which sublime at 130°, and melt at 
197—198°. 

QmlkobutylbutyUm has a sp. gr. of 0*9403 at 13*4°, and boils at 
231—233° under a pressure of 736 mm. The platinochloride forms 
orange-yellow needles, soluble in alcohol. 

Oxalisoamylbutylme, C 5 Hn*C fi HgN 2? has a sp, gr. of 0*9197 at 18*9°, 
and boils at 250—252° under* a pressure of 724 mm. The plafino- 
chlorida crystallises in rhombic needles. 
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Ghjoxalisobuiyline , prepared from isobutaldehyde, ammonia, and 
glyoxal, is a crystalline solid, melting at 125—126°, and boiling at 
256—260°. It readily dissolves in hot water, alcohol, chloroform, 
and ether, and forms the salts C 6 Hio’N’ 2,HC1, melting at 105°, 
CeHu^HBr, melting at 222°, and CrHioI^CsHsO*, melting at 
194—195°. By treatment with iodoparafEns, it furnishes the follow¬ 
ing bases:— 

Oxalmethylisobutyline , CgHgMeiN'; this is a colourless, viscid oil, of 
sp. gr. 0*9576 at 16*6°, and boils at 205—206°. The platinochloride crys¬ 
tallises from water in orange-red plates, the compound CfiHgMeb^Mel 
in colourless, rhombic prisms, melting at 245—246°. 

Oxalpropylisobutyline , CeHgPrN^ which has a sp. gr. of 0*9299, and 
boils at 225—227°. The platinochloride crystallises in orange-red 
needles. 

OxalisoamyUsohityMne; this has a sp. gr. of 0*9281 at 17*8°, and 
hoils at 246—248° under a pressure of 738 mm. The platinochloride 
is scarcely soluble in alcohol, but dissolves readily in water. 

All the oxalines described above turn yellow on exposure to the air, 
are miscible with alcohol, ether, and chloroform, and have charac¬ 
teristic unpleasant odours. Gk T. M. 

Action of Sulphur on ParaisobutaldehydLe, By Gr. A. Barbaglia 
(Gazzetta, 18, 85—88).—Unlike isobutaldehyde, sulphur has no action 
on the paraldehyde at 150°, but when heated with it for a long time 
(100 hours or more) at 180°, it becomes reddish-brown, and on opening 
the tube abundance of gas escapes, containing much hydrogen sul¬ 
phide. The liquid has an acid reaction, and if left for a time sepa¬ 
rates into two layers. On submitting it to distillation, a liquid is 
obtained, which by means of fractional distillation can he separated 
into three portions; the first, distilling between 70° and 90°, was found 
on analysis to be isothiobutaldehyde; the second, distilling between 
90° and 140°, has not yet been examined; whilst the third, 140—460°, 
is isobutyric acid. The reaction is probably in the first place— 

4CHMe 2 «OOH + S* = 2CHMe**CSH + 2CHMe,*00011, * 

but at the high temperature necessary for the reaction the excess of 
sulphur acts on the isothiobutaldehyde, converting it into polysulphide, 
with evolution of hydrogen sulphide— 

jg>HC-CHS + S s = S<og>HC-CHS + H a S, 

In all probability tbis product exists in the intermediate portion of 
the distillate. C. E. G. 

Action of Ammonia on Methylethylacraldehyde. By E. Hoppe 
( Monatsh 9, 634—657; compare Waage, Abstr., 1884, 172).—On 
passing ammonia into an ethereal solution of methylethylacraldehyde at 
0°, a substance separates in -white flakes, but is of so unstable a nature 
that.it is impossible to isolate it. When heated in sealed tubes at 100° 
with excess of alcoholic ammonia, methylethylacraldehyde yields a 
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viscid liquid which lias a bitter taste and an odour resembling parvoline. 
Ho definite compound can be isolated from it, but its solution in 
hydrochloric acid gives white or yellow precipitates with most of the 
salts of the heavy metals. When heated in sealed tubes at 200° for 
12 hours, the substance decomposes, and on opening the tube much 
ammonia is evolved. After several heatings in sealed tubes, no more 
ammonia is produced, and the following bases can be isolated from 
the residue:—(1) Picoline; (2) parvoline identical with that ob¬ 
tained by Waage, and yielding on oxidation a-/3-pyridinedicarboxylic 
acid; (3) a new base, Ci 2 H I9 ST, which forms a clear, mobile liquid 
having a pale blue fluorescence, a bitter taste, and a smell resembling 
parvoline but less intense. It dissolves readily in alcohol and ether, 
but is only slightly soluble in water. The platinoehloride crystallises 
in orange-red, monoclinic prisms, is very soluble in alcohol, but only 
slightly so in water. GL T. M. 

Action of Sulphurous Acid on Methylethylacraldehyde. By 

E, Ludwig ( Monatsh. , 9, 658—674). —The author has further investi¬ 
gated the compound obtained by Lieben and Zeisel from sodium 
hydrogen sulphite and methylethylacraldehyde (Abstr., 1883, 570), 
and finds that it is most conveniently prepared by the direct addition 
of sulphurous acid to the unsaturated aldehyde. 10 grams of the 
aldehyde and 30 c.c. of water were introduced into a tube, and 
saturated with sulphurous acid at 0°; after sealing, the tube was 
heated at 80° for four hours, and the contents then neutralised with 
barium carbonate. The filtered solution, on concentration in a vacuum 
at 30°, gave barium hydroxyhexanedisulphonate, 0sHi 2 O!(SO 3 ) 2 Ba + 
2H a O. The salt dissolves readily in water, is only slightly soluble in 
alcohol, and' is very unstable. On heating with baryta-water, methyl¬ 
ethylacraldehyde and barium sulphite are formed. If the contents of 
the.tube, after heating, are diluted with an equal volume of water, 
and three-quarters of the liquid distilled off, the residue on neutrali¬ 
sation with barium carbonate and concentration in a vacuum over 
sulphuric acid gives the barium salt of capraldehydesulphonic acid, 
(C 6 Hii 0 *S 03 ) 2 Ba, as an amorphous mass.* Oapraldehydesulphonic acid 
can also be prepared by allowing aqueous sulphurous acid to react 
with methylethylacraldehyde at ordinary temperatures for several 
days, when all the oil disappears. From the solution, after saturation 
with barium carbonate and oxidation with bromine-water, barium 
sulphocaproate, C 6 Hi 0 SO 5 Ba, crystallising in hexagonal plates may 
be isolated. Sitlphocaproic mid may also be prepared from barium 
hydroxyhexanedisulphonate. The silver salt, C 6 HioS0 5 Ag 2 , crystal¬ 
lises in small plates, the calcium salt, CeHioSOoCa + l-|H s O, in 
scales. On reduction with sodium amalgam in solutions containing 
free sulphuric acid, both hydroxyhexanedisul phonic acid and capr* 
aldehydesulphonic acid yield a sulphonic acid of hexyl alcohol,, the 
sodium salt of* which, CftHisSO^Ha, obtained in a slightly impure 
condition, forms an amorphous hygroscopic mass, and yields on 
distillation with lime a mixture of hexyl a&d hexenyl alcohols boiling 
at 149:6—151*6°. * Gv T. K. 
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Action of Potassium Cyanide on Ethyl «-Bromopropionate. 
Preparation of the Isomeric Symmetrical Dimethylsuccinic 
Acids. By BT. Zelinsky (Bar., 21, 3160—8172).—Ethyl *-cyano~ 
propionate and ethyl dimethylsnccinate are obtained "when ethyl 
a-bromopropionate (250 grams) is boiled for about six hours with 
finely divided potassium cyanide (96 grams) in alcoholic solution 
(130 grams), the whole being constantly shaken. The yield is greater 
when the mixture is heated by a stream of hot air. The product is 
washed with water, dried, and fractionated. A small quantity of a 
crystalline substance is also formed i?t this reaction. 

Ethyl <x~cyanopropionate , CN*CHMe*COOEt, is a colourless liquid, 
boils at 197—198°, is not miscible with water, and yields a very 
hygroscopic sodium-derivative. 

Ethyl dimethylsnecinate (compare Scherks, Abstr,, 1882, 38) can 
be prepared by gradually adding ethyl a-bromopropionate (56 grams) 
to a mixture of sodium (0‘72 gram) and ethyl a-cyanopropionate 
(4 grams) in alcoholic solution. It boils at 272—273° (compare 
Scherks, loc. cit .), and yields dimethylsuccinic acid melting at 
192°, and the isomeric acid melting at 123—124°, when heated for 
6—8 hours with hydrochloric acid (compare Otto and Beekurts, 
Abstr., 1885, 753; Otto and Bossing, Abstr.; 1888, 45; also Bischoff 
and Hjelt, Abstr., 1888, 1057). Both acids yield the same anhydride 
when distilled. The anhydride crystallises in small plates melting at 
87°. When the anhydride is boiled for a short time with a small 
quantity of water, it is almost entirely converted into the acid of 
lower melting point, but a small quantity of the isomeric acid is 
also formed. F. S. K. 

Solubility of the Silver, Calcium, and Bariuni Salts of 
Normal Caproic and Biethylacetic Acids. By P. Kephch 
([Monatsh 9, 589—602; compare ibid., 6, 565).—The solubilities of 
the different salts were determined by Raupenstraueh’s method. The 
formulae deduced from these determinations are as follows 

Silver normal caproate.... S as 0*07768 + 0*0008268£ + 

0*0000312182*. 

Calcium normal caproate.. S as 2*727 — 0*01475(2 — 0*7)4* 

0*0002203 (2 - 0*7)*. 

Barium normal caproate .. S = 9*47 — 0*08975 (2 — 0*5) + 

0*0014983 (2 - 0*5)* 

Silver diethylaeetate ..... S = 0*402 4- 0*000847 (2 — 0*7) + 

0*000038 (2 - 0*7)* 

Calcium diethylaeetate ... S = 30*119 — 0*2617 (2 — 0*7) + 

0*001498 (2 - 0*7)*. 

Barium diethylaeetate is so intensely soluble in water, that the 
author did not succeed in obtaining any analytical results. 

G. T, M. 

Chlorine- derivatives of Ethyl Acetoacetate. By P. Genvresse 
(Covtjpk rend., 107, 687—689).—When chlorine is passed into ethyl 
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acetoacetate, the temperature rises to 165° but afterwards falls, and 
the chief products are the di- and tri-chlorinated derivatives, together 
with small quantities of higher substitution products. 

When the dichloro-derivative is heated in sealed tubes with dilute 
hydrochloric acid, it yields unsymmetrical di chi orace tone, water, and 
alcohol, and hence it has the constitution CHCl s ’CO*CH 2 -COOEt. 
When treated with chlorine at 170°, it yields the tri-derivative, 
together with small quantities of the tetra- and penta-derivatives. 

The trichloro-derivative, when heated with dilute hydrochloric acid 
in sealed tubes at 170°, yields trichloracetone, CCl 3 *COMe, alcohol, and 
carbonic anhydride, so that- its constitution is CCl 3 , €0 , CH 2 *OOOEt l 
and not CHCVC(0H);CCl<300Et, as supposed by Mewes. 

Ethyl tetrachloracetoacetiate boils with partial decomposition at 
229—231° under ordinary pressure, and with less decomposition at 
153—157° nnder a pressure of 40 mm. It is colourless, and heavier 
than water; when heated with dilute hydrochloric acid under 
pressure, it yields carbonic anhydiide, alcohol, and unsymmetrical 
tetrachloracetone, so that its constitution is CCl 3 *CO*CHCl*COOEt. 

Ethyl pmtaehloratcetoacetate boils at 240—244° under ordinary 
pressure, or at 164—168° under a pressure of 35 mm., and is a 
colourless liquid heavier than water. When heated at 160° with 
dilute hydrochloric acid, it yields carbonic anhydride, alcohol, and 
pentachloraeeione, so that its constitution is CCl 3 *CO*CCVCOOEt. 

If ethyl acetoacetate is subjected to the action of chlorine at 
150° to 220° for 10 days, derivatives containing 7 and 9 atoms of 
chlorine are obtained. The former, CCl 3 , 00 ‘CCl 2 </ 000 oH 3 0 l 2 , is a 
syrupy almost colourless liquid which boils at 270—272° with much 
decomposition under ordinary pressure, or with slight decomposition 
at 220—225° under a pressure of 110 mm. The derivative with 
9 atoms of chlorine, CCl 3 *COCC1 2 *0OOC 2 HCl 4 , is a syrupy liquid 
which does not solidify at —23°, and boils at 225—23£r under a 
pressure of 40 mm. 

Methyl acetoacetate yields, similar derivatives. C\ EL B 

Dihydroxystearic Acid obtained by the Oxidation of Oleic 
Acid with Potassium Permanganate in Alkaline. Solution. 
By N. Spiridonoff (J. Russ. Chem .. Soc 1887, 19, 646—654). — The 
dihydroxystearic acid was prepared by Syrneff and Saytzeff’s method, 
from ordinary oleic acid, and the present paper contains a determina¬ 
tion of its constants. Solubility in ethyl alcohol of 99*5 per cent, at 
19°, 100 pts. of solution contain Q.*59 pt, of the acid, dry ethyl ether 
at 18° ss 0T9 pt. The ethyl salt (m., p<. 98*8—100°) was obtained by 
the action of hydrogen chloride on an alcoholic solution of the acid. 
Solubility in alcohol of 91*5 per cent., 100 pts. of the* solution at 16° 
contain 4*58 pts.; at 18° = 4*72 pts.; ethyl ether at 1S° = 1*75 pts. 
The methyl salt (m. p. 105—10&*5°), 100 pts. of the alcoholic solu¬ 
tion at 18*5° contain 8*34 pts.; dry ether at 19 a = 1*03 pts. The 
acetyl-derivative was obtained by the action of acetic anhydride at 
150° on the acid. It is a colourless, viscid liquid, and its composition 
is> CjgH&AeaOA. Oxidation with potassium permanganate in alkaline 
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acid. 

a pH on of Allvl Iodide and Zinc on Ethyl Malonate, By V, 

U. rIs. Oh,em. Soc., 1887,19, 643 - 646 ).-Following the 
a i-vjr wTiipIt Schukoffsky prepared the ethyl salt of diethyl* 
•method j , ^333 H 79 ) t the author by the mutual action of 

C(C 3 H 5 ) 2 (CO0Bt)z, together with free propylene. The ethyl salt is 
„ l^hnnid boiling at 239-241°, and having the sp. gr. 0-99181 
at 20° 0-98707 at 30°f and 3-98085 at 35°. The free acid obtained by 
hydrolysis of the ethyl salt, is described, and also the corresponding 
sodium, calcium, and silver salts. . . . , 

Action of Maleic Acid on Aniline. By I. Ossipopp. (J. Bm. 
Actl 83 —97).—Referring to the work done by 

Perkin Michael Wing,’ and Palmer, and especially by Ansebiite and 
WhS on the constitution of maleic acid, the author tried to solve the 
Skm in the following manner -.-Hydrogent sodium maleatewas 
dissolved in water and boiled with aniline in a flask furnished W'tha 
r „ fln _ condenser when crystals were formed which were greemsh- 

melted at’l41—143, and leftno ash on incineration.^ Theyare 

only Sparingly soluble in ether, chloroform, benzene, and light petro- 
leum but easily in alcohol. After purification they become white, and 
the^elting pokt rises to 144-145°. Elementary analysis, however, 
Arrived that the substance is not homogeneous;. the principal con¬ 
stituent is the aniline salt of phenylaspartio acid or its isomeride. 
The product was treated with baryta-water, and the barium, lead, and 
silver*salts prepared. With acetic anhydnde it yields ^anilide 
With dinbenvlamine, it gives a substance melting at 207—290 , pro 
baWv phenylaspartauil. The liquid from which the crystals have sepa- 
rated contains a mixture of sodium salts. The author concludes that 
inaleinanil is the anil of maleic acid, and phenylaspartaml the anil of 
a lactone isomeric with phenylaspartio acid- a - 

' isomerism of Fumarie and Maleic Acids. By I. Ossipoff 
° el., 1888, 20, 97—108). A p «.lj 

paper based on the results described above. B. B. 

Methyl and Ethyl Salts of Ethylenediamidoformie Acid 
and their Nitro-derivatives. By A. P. N. Fbanchimont and 
E A. Klobbib (Bee. Trav. CUm., 7, 258-262). -The methyl, sak, 
C fTsrNH*CUOMe) 2 » is easily obtained in almost theoretical quantity 
mixing methyl carbonate (2 mols.) with ethylenediamioe (1 mol.)* 
Mmwwr soluble in boiling water, alcohol, and chloroform, but less 
other and benzene, and melts at 132—133 ., It dissolves in 
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concentrated nitric acid with development of heat, and on adding 
water to this solution a white powder is precipitated, having the 
melting point of the original compound, hut containing 21*23 per 
cent, if, the original compound having only 16*41 per cent. It is 
nearly insohible in cold, hut more soluble in hot water, very soluble 
in chloroform and benzene, but only slightly in ether and alcohol. 
From all solvents it separates in slender needles.^ 

The ethyl salt has already been described by Fischer and Koch 
nnder the name ethylenediurethane. The authors have obtained it 
along with various bye-products by heating a mixture of ethyl carbo¬ 
nate and ethylenediamine at about 200° for 16 hours, as a colourless 
substance soluble in ether. The nitro-derivative is obtained in like 
manner to that of the methyl salt. It is a compound of very similar 
properties, melting at 83—84°. Analysis shows that it is a dinitro- 
derivative. Distilled with aqueous potash, it gives a distillate, 
which on the addition of potassium carbonate separates into two 
layers. The upper contains ethyl alcohol, and the lower ethylene 
dinitramine. This nitro-derivative therefore has the constitution 
C 2 H4[^(^0 2 )-C0pEt] 2 . H. C. 

Ureides and their Nitro-derivatives. By A. P. BT. Franchimont 
and 33. A. Klobbie (Men. Trav. Qhim 7, 236—257).—The authors dis*. 
tingtdsh—(1.) Ureides of bibasic acids, in which each of the two 
NH-groups is between two CO-groups; these do not yield nitro- 
■derivatives. (2.) Ureides of monobasic acids, in which one of the 
NH-groups is between two CO-groups, and the other between a 
CO-group and the hydrocarbon residue; these give mononitro-deriya- 
tives. (3,) Ureides in which each NH-group is attached to a hydro¬ 
carbon residue, and neither lies between two CO-groups. These 
last compounds yield dinitro-derivatives, and the name u ureines 77 is 
pi'oposed for them, A number of the nitro-derivatives of (2) and 
(3) have been considered in a former paper (Abstr,, 1888, 1180), 
and the present is a continuation of this work. 

JNxtrohydantoin when boiled with 25 times its weight of water 
loses 1 moL of carbonic anhydride, and takes up l.moL of water, 
being converted into nitramidoacetamide, which on further evapora* 
tion of the aqueous solution yields glycolamide, Nitro-lactylcarb- 
amide treated in the same manner loses carbonic anhydride and nitrous 
oxide, and yields an acid solution, which gives with cobalt acetate the 
reaction for lactic acid. 

Nitrmcetonylcarbamide is prepared by evaporating aeetonylcarb- 
amide with five times its weight of nitric acid, and recrystallising the 
residue from absolute alcohol or benzene/ It forms slender, colourless 
needles, melting at 140—141\ Its probable constitution is 

n Mp / C°--3TBL : * - 

CMe 2 < N(Na) . 00 >. 

When boiled with 25 times its weight of ; watery it loses 
anhydride, and nitrous oxide, and appears to yiel4 a^hy'drbxyhutyr^ 
amide and a-hydroxy butyric acid* t;V ,% 
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Ethylenedinitrureine (ethylenedinitrocarb amide), 


co< 


N(TTO 2 >CHw 

N(N0 2 )-OH 3 ^ 


gives a compound with 4 mols. NaOH, soluble In water and insoluble 
in alcohol, and with 4 mols. Ag!N0 3 a white compound which detonates 
violently on heating. On boiling with water, it yields ethylenedi- 
nitramine; this compound forms salts containing 2 mols. of the 
metal. Heated with dilute sulphuric acid, it loses nitrous oxide, and 
gives aldehyde and glycol. Reduction experiments have up to the 
present led to no definite results. 

AcetylenetetramethyMmreine (tetramethylglycolurile), 

JSTMe-CH-NMe. 

CO< I >00, 


is prepared by evaporating on a water-bath aqueous solutions of 
glyoxal and dimethylcarbamide, to which a few drops of hydrochloric 
acid have been added. It crystallises in long, colourless, brittle 
needles, of bitter taste, melting at 217°, very soluble in water, 
alcohol, and chloroform, and slightly soluble in ether and benzene. 
On treatment with strong nitric acid, it is converted into acetylene - 
trimethylmononitrodiureine by the displacement of one of the methyl- 
groups by the nitro-group. The nitro-derivative crystallises in fine, 
colourless needles, melting at 225—226°, not very soluble in water or 
alcohol, and still less so in ether and benzene. 

Dimethylacetylenediar&ine (dimethylglycolurile), 



'separates as a white powder when a mixture of 20 parts of diacetyl, 
50 parts of water, and 35 parts of carbamide is left for 24 hours. It is 
slightly soluble in water, from which It crystallises in slender needles 
of small prisms; it is very slightly soluble In alcohol, and not at all in 
ether, chloroform, or benzene. With nitric acid, it yields a dinitro- 
derivative, which on boiling with water loses carbonic anhydride and 
nitrous oxide, and gives diaoetyl and carbamide. This nitro-deriva- 

tive probably has the constitution 00\ | >CO 

^ra*CMe-N(N0 2 r 

From the above and the authors 1 former experiments, it appears 
that the action of nitric acid on the ureides (2) and (3) results in 
the displacement of one or more of the hydrogen-atoms of the 
NH-groups by H0 2 , and the formation of nitramides. H. 0. 


Identity of Methronie Acid and Sylvanecarboxyaeetie Acid. 
By R. Fittig and A. Hantzsch (Ber., 21, 3189—3190; compare 
Fittig and Sehioesser, Abstr., 1888,1089, Polonowsky, ibid., 1175).—. 
The acid obtained from glyoxal and ethyl acetoacetate (compare 
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Polonowsky, Abstr., 1888, 1067) is identical with methronic acid pre¬ 
pared from ethyl acetoacetate and sodium succinate. The same mono¬ 
basic acid is obtained by the distillation of carbopyrotritaric acid, 
methronic acid, and sylvanecarboxyacetic acid. F. S. K. 

Isomeric Changes on Synthesising Aromatic Compounds 
by means of Aluminium Chloride. By J. Schramm ( Monatsh. , 9, 
613—625).—When isobutyl bromide (300 grams) is allowed to 
drop very slowly into a mixture of benzene (900 grams) and alumi¬ 
nium chloride (300 grams) kept cool with ice, a butylbenzene (yield 
60 per cent.) having a sp. gr. of 0*8718 at 15°, and boiling at 
167—167*5° under a pressure of 736 mm., is formed. It does not 
agree in its properties with the isobutylbenzene boiling at 170—170*5°, 
sp. gr. 0*8578 at 15°, formed by Fittig’a method (Gossin, Abstr., 
1884, 1312), for the product, on treatment with 1 mol. of bromine in 
presence of iodine, gives a monobromobutylbenzene boiling at 
230—231*5° under a pressure of 736 mm., readily solidifying on cool¬ 
ing, and melting at 13—14°, whilst the monobromobutylbenzene from 
the butylbenzene prepared by Fittig’s method, boils at 232—233*5°, 
and does not solidify at —20°. The product of the synthesis is there¬ 
fore ti'imethybpheriylmethane (tertiary butylbenzene ), CMe 3 Ph. Gossin’s 
butylbenzene, boiling at 152—155 u , was not formed. 

Tertiary butyl chloride (50 grams), benzene (150 grams), and 
aluminium chloride (50 grams) under similar conditions give 
tertiary butylbenzene (yield 60 per cent.). In this case no isomeric 
change takes place, but normal butyl chloride (75 grams), benzene 
(300 grams), and aluminium chloride (80 grams) give secondary 
butylbenzene, GHMeEtPh, boiling at 173*5—174*5°, under a pressure 
of 735 mm.), and having a sp. gr. of 0*8669 at 15°; it is identical with 
the butylbenzene which Radziszewski prepared from a-phenylethyl 
bromide and zinc ethyl. Isoamyl chloride (170 grams) $ benzene (360 
grams), and aluminium chloride (170 grams) give an amylbenzene 
(20 per cent, yield) which boils at 187*5—188*5 under a pressure of 
737 mm., and has a sp. gr, of 0*8683 at 15°. It therefore does not 
correspond wifh the isoamylbenzene which Essner (Abstr,, 1882, 46) 
prepared from isoamyl bromide and bromobenzene, and must conse¬ 
quently be represented by one of the forriml® CHMePh*OHMe 2 or 
CMe 2 EtPh, isomeric change having taken place. 

It follows from the above that when the primary monochloro- 
derivativesof the fatty series act on benzene in presence of aluminium 
chloride, the phenyl-group does not take up the position of the 
halogen, but links itself to another carbon-atom, thereby forming a 
secondary or, tertiary hydrocarbon. The isomeric change is not 
analogous to that of normal- into iso-propyl bromide in presence of 
aluminium chloride, as observed' by Kekule and Schrdtter (Per., 12, 
2280), moreover Essner has shown that isoamyl chloride does not 
behave similarly. On the contrary, the author finds , that isobtttyl 
chloride in presence of aluminium chloride splits up into hydrogen 
chloride and butylene, and holds the opinion that the isomeric changes 
depend on a reaction similar to that observed by Bahlsohn (Abstr., 
1879, 785), who found that ethylbenzene could be prepared from 
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benzene and ethylene in presence of aluminium chloride. He there- 
fore concludes that the chloroparaffin splits up into hydrogen chloride 
and the corresponding olefine, which reacts with the benzene in the 
following way:—PhH + Me 2 C!CH 2 = CPhMe 3 , the phenyl-grOup 
attaching itself to the carbon-atom, which is directly united to the 
smallest number of hydrogen-atoms. Gr. T. M. 

Orthoeresol. By A* Claus and U. A. Jackson (/. pr. Ghem. [2], 38, 
321 —386).—Wroblewsky is mistaken in regarding the golden-yellow 
needles obtained by the action of nitrons acid on bromorthotoluidine 
as bromocresol, for they are really nitrobromorthocresol. During 
the action, parahromorthocresol is formed as well as the nitro¬ 
compound; to separate them, the acid liquid is distilled with 
steam and the yellow oil thus obtained, which partially solidifies 
on cooling, treated with weak sodium carbonate solution; the 
red solution thus formed is shaken with ether, which dissolves 
the bromocresol; the alkaline solution is then precipitated with weak 
hydrochloric acid, and the precipitate sublimed, when nitrohroinortho * 
cresol , [OH: Me: Br : bT0 2 = 1:2:4:6], is obtained, forming beautiful 
golden-yellow needles, melting at 88° (nncorr.), and having all the 
properties of Wroblewsky’s bromorthocresol. The sodium salt crystal* 
Uses in red prisms, having a green lustre. 

Amidobromw'thocresol, [OH: Me: Br; hTH 2 = 1; 2:4; 6], is formed 
when the nitro-eomponnd is reduced with stannous chloride and 
strong hydrochloric acid in alcoholic solution; it crystallises from 
ether as a white mass which rapidly becomes brown, and sublimes 
in colourless needles melting at 110° (uneorr.); its hydrochloride is 
described. 

Parahromorthocresol , [OH: Me: Br = 1; 2 :4] may be prepared from 
bromorthotoluidine as above, or by dropping a chloroform solution 
of bromine into a similar solution of orthocresol containing oner tenth 
of its weight of iron wire. It crystallises from hot water and from 
alcohol in colourless, needles which sublime unchanged; it melts at 
64° (nncorr,), and boils at 235° (uneorr.). When orthoparadibromo- 
cresoi (Werner, Abstr., 1886,1015) is oxidised by chromic acid in an 
acetic acid solution, metabromotoluquinoiie, [Me; Br: 0:0 as I $ 3:2: o]> 
is precipitated in yellow flocks, which crystallises from ether in yellow 
prisms, subliming as needles, which melt at 93° (nncorr,), and are 
sparingly soluble in water, freely so in other solvents; when an 
ethereal solution of it is shaken with a hydrochloric acid solution of 
stannous chloride until it is decolorised, the corresponding quiftal 
is obtained; this forms white laminae which melt at 112° (uneorr.) 
and dissolve easily in the usual solvents; the afiefo/Z-derivative melts 
at 57° (uneorr.). By chlorinating a glacial acetic acid solution 
of parahromorthocresol, chlorobromorihocresol , [OH: Me; Br: 01 = 
I;2:4:6}, is obtained; it crystallises in colourless needles melt* 
ing at 48° (uneorr.), and yields chlorotoluquinone on oxidation 
(comp. Abstr., 1886, 614). ParachlorortJwcre$ol t [OH;Me: 01 = 
1:2;4], is obtained by chlorinating a glacial acetic acid solution 
gf ^hpcresol containing, som§ iron; the oil crystallises with difficulty, 
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and by sublimation yields crystals melting at 33° (uncorr.), and boiling 
at 220° (uncorr.). 

The authors describe orthocresolparasulphonic acid and its potas- 
sium (2 mols. H 2 0) and barium salts; orthocresolorthosulphon ; c acid 
and its potassium salt (1 mol. H 2 0) ; orthocresolorthoparadisul- 
- phonic acid and its potassium (2 mols. H 2 0), barium , copper, and lead 
salts ; but these acids have been described before, Bromocresolpam- 
sulphonic acid., [OH : Me : Br : S0 3 H = 1:2 :4: 6], is obtained as its 
potassium, salt (1 mol. H 2 0) by brominating potassium orfchocresol- 
parasulphonate, and as its barium salt by treating this with barium 
chloride; the free acid melts in its water of crystallisation at 95° 
(uncorr.),; the calcium (3 mols. H 2 0), copper , lead (3 mols. H 3 0) and 
silver salts are described. The parabromorthocresolorthosulphonic 
acid is obtained from ortbocresolorthosulphonie acid in a similar 
way, A. Gr, B. 

Dinitrortho-xylenols. By E. Nolting and B. Pice (Ber-, 21,3158 
—3160).—Dinitrortho-xylenol, [OH: Me 2 .* (3ST0 2 )2 = 1:3 :4 :2: 6], is 
obtained when the yellow ammonium salt formed in the prepara¬ 
tion of nitro-xylene (compare Jacobsen, Abstr., 1884, 737) is de¬ 
composed with acids; it can also be prepared by nitrating 1.2,4- 
ortbo-xylidine and diazotising the product. It crystallises in yellow 
needles, melts at 127°, and is readily soluble in boiling alcohol, but 
only sparingly in water and cold alcohol. The ammonium salt is 
sparingly soluble in cold, but more readily in hot water. The iso¬ 
meric compound, [OH : Me*: (NO a )a = 1: 2 :3: 4 : 6], is obtained in 
like manner from 1.2.3-ortho-xylidine. It crystallises from alcohol in 
small, yellow needles, melts at 82°, and forms an ammonium salt which 
crystallises in needles and is moderately soluble in water. Con¬ 
centrated aqueous solutions of the ammonium salts described above 
give orange or yellow crystalline precipitates with barium or calcium 
chloride and other inorganic salts. E. S. K. 

Benzene-derivatives of High Molecular Weight. By F. 
Krafft and J. GoTtig (Be/*., 21, 3180—3188; compare Krafft, Abstr., 
1887, 252; 1888, 1087),— Hexadecylphenetoil , C w H S3 *G E H,j/OBt, is pre¬ 
pared by heating hexadecvlphenol with ethyl iodide and alcoholic 

f otash*. It crystallises from alcohol in plates and melts at 43— 44°. 
t yields'parethoxybenzoic acid, melting at 195°, when heated at 
about 120° with nitric acid of sp. gr. 1*12, 

Aceihemdecylanilide , CieHas'CaH^NHAc, prepared by treating ami- 
dobexadecylbenzene with acetic chloride, melts at 104—104*5°, and 
boils at about 296° (15 mm.). , , 

Orthomethylhexadeaylbenzene, OwHWCgBiiMe, is obtained by heating 
a mixture of sodium (10 grams), orthobromotoluene (34 grams), ana 
cetyl iodide (48 grams) at about 140°. It crystallises from a , wali- 
coo}ed mixture of ether and alcohol, melts at 8—9°, and boils at 
238*5—239° (15 mm.). It resembles hexadeeylbenzene in its be¬ 
haviour towards solvents, and the melted substance i$ $noresee?itJ 
The corresponding meta-derivative, prepared in, like" manner, 
at 11—12°, boils at 236*5—237° (15 mm.), and resembles hexadecyl- 
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benzene in its behaviour towards solvents. The para-derivative melts 
at 27*5° and boils at 239*5—240° (15 mm.). The melted substance 
solidifies to a mass of crystals, but does not melt again at 27*5° until 
it has been either well cooled or brought into contact with a crystal 
of the original substance. It yields toluylic acid when heated at 
120—130° with nitric acid of sp. gr. 1*12. 

8odiiim.parairbethylhexadecylbenzenemlphonate,CiJlttCGH.$L&SOsN2i, t 
is obtained in nacreous plates when the preceding compound is dis¬ 
solved in fuming sulphuric acid, the product poured into ice-cold 
water, the acid extracted with ether and treated with sodium 
chloride. 

Paramethylhexadecijlph&iiol , CisHaa.CgHsMe'OH, prepared by melt¬ 
ing the preceding compound with potash and a little water at 150°, 
crystallises from alcohol, melts at 62°, and boils at 267—268° 
(15 mm.). 

Paramethylhexadecylphenetoil , obtained by heating the phenol with 
ethyl iodide and alcoholic potash, melts at 26*5.° 

Amidoparamethylkexadecylbenzme , is obtained 

when paramethylhexadecylbenzene is dropped into cool, fuming 
nitric acid, and the resulting nitro-compound, melting at about 40°, 
reduced with stannous chloride. It melts at about 54° and boils at 
264—265° (15 mm.). 

Dimethylli emdecylbenzene, [Me 2 : C 16 H 33 = 1:3:4], prepared by heat¬ 
ing bromometaxylene and cetyl iodide with sodium, crystallises from 
a well-cooled mixture of ether and alcohol, melts at 33 ‘ 5 ° and boils at 
249*5 —256°. 

TrimetJiyikecaadecylbenzene^ [Me 3 : C^H^ = 1:3:5: 6 ], prepared in 
like manner from bromomesitylene, seems to melt at about 40° and 
boils at 258—258*5° (15 mm.). F. S. K 

Constitution of Styphnie Acid, By S. Kostajtoki and B* 
Feinstein (JBer., 21 , 3119—3123).— Consecutive dinitroresorcinol is 
best prepared by the method Stenhonse and Groves employed in the 
case of dinitroorcinol. (This Journal, 1877, i, 545.) 

Styphnie acid is obtained by boiling consecutive dinitroresorcinol 
with dilute nitric acid and by the action of very strong nitric and 
sulphuric acids on the symmetrical dinitro-derivative in the cold. The 
acid, has therefore the constitution [(QH) 3 : (NQ 2 ) 3 = 1:3 :2;4;6], 
ascribed to it by Editing and Collin (Abstr., 1883,1004), 

N, H. M. 

Action of Carbon Bisulphide on Dimethylaniline in Pre¬ 
sence of Nascent Hydrogen.— By J. Wiejwik (Ber. } 21, 3204— 
3207).—When dimethylaniliue and carbon bisulphide are treated 
with zinc-dust and hydrochloric acid, tetramethyldiamidopheuyl- 
methane melting at 90° and thioformaldehyde are formed. The 
former compound is identical with that obtained by Troger (Abstr., 
1888, 287), who took it for the ethane-derivative. This, however,* 
crystallises in slender needles and melts at 50° (Schoop, Abstr, 1881* 
¥°>* K. JBL M. ’ 
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1.2.3-Metaxylidine and its Identity with Wroblewsky’s 
Orthoxylidine. By E. Noltino and B. Pick (Per., 21, 3150—3154; 
compare Grevingk, Abstr., 1885, 144, and Nolting and Eorel, 
Abstr., 1886, 58).—Metaxylidine can be obtained from commercial 
xylidine as follows:—The bases are converted into the sulphates, the 
solution is allowed to crystallise, and the mixture of bases obtained 
from the mother-liquor from the last crop of crystals is fractionated. 
The portion distilling at 212—216° is treated with acetic anhydride, 
and the mixture of acetyl-derivatives boiled for a few hours with 
four times its weight of 25 per cent, sulphuric acid. On cooling, the 
greater part of the metaceto-xylide separates unchanged, and the 
remainder can be obtained by extracting the diluted mother-liquor 
with ether. The acetyl-derivative is then decomposed by heating at 
150° with concentrated hydrochloric acid or at 200* with three times 
its weight of 70—7-5 per cent, sulphuric acid. Metaxylidene can 
also be prepared from commercial xylidine by heating the mixture of 
bases obtained from the mother-liquor from the sulphates (see above) 
for, 24 hours with an equal weight of glacial acetic acid and distilling 
the product. The portion passing below 300° is then treated with 
acetic anhydride and the acetyl-derivative boiled with 25 per cent, 
sulphuric acid and isolated as described above. The fraction passing 
above 300° contains a small quantity of metaceto-xylide, which can be 
separated by heating with 25 per cent, sulphuric acid as already 
described. The sulphate, (CsHa^Ha^HaSOi, crystallises in needles, 
and is decomposed into hydrogen xylidine sulphate , CaHgKH^HsSO* + 
2^H a O, when the aqueous solution is evaporated, 

1.2.3-Metaxylidine is only with difficulty converted into the 
acetyl-derivative; the latter melts at a comparatively high tempera¬ 
ture, and is hydrolysed only with difficulty. The sulphate is very 
readily soluble* In these respects, this base differs from all the 
isomeric compounds. 

The compounds described by Wroblewsky {Ber., 18, 2904, 3106 ; 
19, 235) as ortho-xylidine is identical with 1.2.3-metaxylidine, 

E. S. K. 

MetaxylylaisaSdomeidiane. By W. Hinrichsjen (Ber., 21, 3082— 
3086)*—Metaxylonitrile, prepared from metaxylidine by Sandmeyers 
reaction, melts at 23—25°, Meiaxylylamidonietham (metmyhbmzyl* 
amine), CeHaMe^CH^NEs, prepared by treating a hot alcoholic 
solution of metaxylonitrile (10 grams) with sodium (IQ grams), 
boils at 218—219°, is readily soluble in alcohol and ether, sparingly 
in water, and absorbs carbonic anhydride and water on exposure to 
the air. The hydrochloride, G 9 H W N,HC1, crystallises in needles or plates 
and melts at 210°* The hy dr iodide is crystalline. The platinoMoride, 
( 0 9 H 13 l*r) 2 ,H 2 Pt 0 b, crystallises in small, yellow needles, melting at 
226—228° with decomposition. The mercurochloride, C 9 Hi$N,HHg01$, 
crystallises in large plates or needles, melts at 205°, and is very sparingly 
soluble in water* The sulphate crystallises from water in needles,' 
melting at 254°. The picrate, crystallises in yellow 

plates and melts at 223° with decomposition. The nitrate crystallises 
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In slender needles melting at 157—158°. Tlie salt, OgH^NjCdls, pre¬ 
pared by adding a solution of potassium cadmium iodide to a solution 
of the base, is crystalline and moderately soluble in water. The 
cadmioiodide , (C 9 H 13 ltf) 2 , 2 HI,Cdl 2 , prepared by adding a solution of 
potassium cadmium iodide to an aqueous solution of the hydro¬ 
chloride, is only moderately soluble in alcohol and very sparingly so 
in water. 

Metaxylyl carbinol (metaxylobenzyl alcohol), CeHaMes'CBvOH, is 
prepared by treating the preceding compound with nitrous acid and 
distilling the product with steam. It is a colourless, aromatic-smelling 
liquid, boils at about 232°, solidifies when cooled in a freezing mixture 
and melts at 22°. 

Dimethylbenzaldehyde (metaxylobenzaldehyde), OaHglM^CHO, is 
formed when the alcohol is oxidised with sulphuric acid and potas¬ 
sium dichromate. The product is distilled with steam and purified 
by means of the crystalline sodium hydrogen sulphite compound. 
It is a colourless oil, boils at 223—225°, Bmells like benzaldehyde, and 
turns yellowish on exposure to the air. IF. S. K. 

Action of Amines on Nitrogenous Organic Compounds. 
By B. Lachowicz (Monatsh ., 9, 695—700).—When hydrobenzamide is 
gently warmed with the amines, decompositions occur which may be 
represented by the general equation jNT 2 (GHPh) 3 4- 3BNH 2 '=s 
2NH 3 4- 3CHPb!NB. By means of this reaction, the author has 
formed the following derivatives of benzylidene:— 

G 7 H 6 :iSrPh, prepared from aniline, agrees with the description given 
of it by Cech (Abstr., 1878, 408), except that its melting point is 49°, 
whereas Cech gives it as 42°. 

CTHs’N'CsHiGl, prepared from metachloraniline, is a viscid liquid 
which boils at 33S P . 

CfH^NCgHgCIs, prepared from paradichloi > auiliae (m, p. 63°), 
crystallises from alcohol in thin plates melting at 84°. * 

OfH^N-CeH^NOs, prepared from paranitraniline, crystallises in 
yellow needles melting at 115°; the compound prepared from meta- 
nxtraniline crystallises in yellow needles melting at 73°. 

C 7 H 6 ;N*C 7 H 7 > prepared from orthotoluidine, forms an oil, boiling at 
309—310° (745 mm.). ' ; 

C?H fl ;N‘CioH 7 , prepared from a-naphthylamine, crystallises from 
alcohol in yellow needles melting at 73°. The compound from’ 
/knaphthylamine, forms yellow needles melting at 101°, 

CHPh( 0 B KHio)< 2 > prepared from piperidine, melts at 81 c , 

The amides of the acids react with hydrobenzamide with evolution 
Of ammonia, strong bases such as piperidine and formamide being, 
similarly decomposed. G. T. M, ' 

Condensation Products from Bases of the Para-series with* 
Para- and Meta-hitrobenzaldehyde. By A. Biscmma (Ben, 21, 
3207—3219 1 compare Abstr,, 1888, %B7)^Biacetyb^yaranUrophmyU 
4^aramidololylinethane, ^NO^O 6 30[4*CB(G7H 6 -NHAc)2, prepared by 
the base with a slight excess of acetic anhydride for one or two 
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hours, crystallises from dilute alcohol in light yellow grains melting 
at 136°. It is readily soluble in cold alcohol and ether. The 
benzoyl-derivative, C 7 H fl N0 2 (C 7 H 6 *NHBz) 2 , is obtained by heating the 
base with benzoic anhydride at 120—130°; it forms yellow needles, 
melts at 152°, and is readily soluble in warm alcohol and ether. 

fi-Metanitropheny Idipa rami doto ly hn ethane , 

N-O s -C 6 H 4 'CH(C 7 H 6 *NH 2 ) 2 , 

is prepared by adding strong sulphuric acid to an intimate mixture 
of metanitrobenzaldehyde and paratoluidine sulphate; after three to 
four days it is treated with much water and heated; it is then filtered, 
made alkaline, and steam distilled. The oily residue, which solidifies 
when cold, is crystallised from hot alcohol. It crystallises in yellowish 
needles, melts at 85—86% dissolves very readily in chloroform, readily 
in hot alcohol, rather readily in ether -and benzene. The hydrochloride 
forms voluminous, yellowish needles, readily soluble in hot- alcohol; 
hot water decomposes it. The platinochloride , CsiHg^C^B^PtOle, 
crystallises in yellow, voluminous needles, sparingly soluble in 
alcohol. The acetyl-compound, K 0 ->*C 6 H 4 ‘ 0 H(C 7 H 6 *NHAc) 2 , separates 
from the aqueous alcoholic solution in pale yellow needles, melts at 
103—104% and dissolves readily in warm alcohol and benzene. The 
benzoyl-compound , C 35 H 29 N 3 O 4 , forms groups of yellowish needles, 
melts at 146°, and is readily soluble in alcohol less so in ether. 

MefamMophenyldiparamidotolylmethane, C 2 iH 23 Nr 3 , obtained by 
reducing the nitro-compound with tin and hydrochloric acid, crystal¬ 
lises in White plates, readily soluble in alcohol and ether. The hydro- 
chloride forms white plates; the platinochloride crystallises in small, 
yellow plates, sparingly soluble in hot water. 

• a-Metanitrophenyldiparamidotolylmethane , C 21 H 21 hl a 02 , is prepared by 
the action of hydrochloric acid on metanitrobenzaldehyde and para¬ 
toluidine. It melts at 125—128°. The salts are decomposed by 
water. 

Paranitrophenyldiparamidophenylisobutylmethane, 

N 0 2 , C 6 Hi‘ 0 H(C«H 3 Bu*NH 2 ) 2 , 

prepared from paranitrobenzal d ehy d e, param idoisobu ty Iben zeme 
Sulphate, and strong sulphuric acid, crystallises in lustrous, yellow 
needles, melts at 125—126°, and is readily soluble in chloroform, 
benzene, and hot alcohol. The hydrochloride forms light yellow 
plates, readily soluble in hot alcohol; the platinochloride crystallines 
in yellow plates. The acetyl-coirypo'und crystallises in yellow grains, 
melts at U4% and dissolves readily in benzene and in warm alcohol 
and ether. The benzoyl-derivative forms long, yellowish needles, nielte 
at 125—126°, and is readily soluble in ether, benzene, chloroform, and 
boiling alcohol. , , , 

Meianitrophmyldiparam idop hmy lisobutylmeihane, C^H^sO*, forms 
light yellow plates* melts at 64—65% and resembles the'p^s. 
compound in solubility. The benzoyl-derivative crystallises from^het, 
aqueous alcdhol in yellowish plates, melts 113^114°, and is readily 
soluble in hot alcohol. ' , >>* n >.y h X\' iy • • 
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Paranitrophenyldiamidometaxijlylmeihane , 

N0 3 *C 6 H 4 -CH(C 8 H 8 »]SfH 2 ) 8 , 


prepared from paranitrobenzaldehyde (10 grams), ^asymmetrical 
metaxylidine (10 grams), and sulphuric acid, crystallises in light 
yellow, lustrous, hair-like needles, melts at 89—90°, and dissolves 
readily in hot alcohol, in ether, benzene, and chloroform. The hydro¬ 
chloride forms pale yellow, flat needles, dissolves readily in hot 
alcohol, and is decomposed by water. The platinochloride separates 
in yellow crusts. The acetyl-derivative forms small, light yellow 
grains melting at 88 °; the benzoyl-derivative crystallises in voluminous, 
lustrous, pale yellow needles melting at 191—192°; both compounds 
dissolve easily in hot alcohol, less readily in ether. 

MetamtrophenyIdiamidometaxylyImethane , C 23 H 25 N 3 O 2 , crystallises 
from alcohol in pale yellow, slender plates, melts at 91—92°, and 
resembles the para-compound in solubility. The hydrochloride crys¬ 
tallises from alcoholic hydrochloric acid in pale yellow plates; the 
platinochloride forms a greyish-yellow, crystalline precipitate. The 
acetyl-compound separates from ether in small, light grey needles, 
melting at 131—132°; the lenzoyl-compomd forms voluminous, 
yellowish needles, and melts at 185—186°. N, H. M. 


Halogen-substituted Acetamido-derivatives of the Aromatic 
Series and their derived Piazines. By P. W. Abehitjs and 0. 
Wjdman (J . pr, Ghem . [2], 38, 296—312).—The substance of the 
formula C 9 H 7 Br 2 I^O, formed by digesting alcoholic potash (1 mol.) 
and bromacetodibromorthotoluidide (1 mol.) (see next Abstract); is 
very sparingly soluble in hot alcohol, but may be recrystallised from 
^glacial acetic acid in colourless, hexagonal laminte melting at 277°. 
It is an indifferent substance, soluble in neither alkalis nor strong 
mineral acids. Its constitution is most probably 

C £ H 2 Br 2 Me'N<^' 5 C c 5>N-C,H 2 Br 2 ¥e. A> Q B< 


Action of Bromine on Orthacetotoluidide at a High Tem¬ 
perature. By P. W. Abenius and 0. Widmak (/. pr. Ghem, [2], 38, 
285-295),— Bromacetodilromorthotoluidide, CeHsB^Me’KH’CO'CHjBr, 
is obtained when orthacetotoluidide (10 grams) is heated at 160° and 
bromine (32 grams) added drop by drop; the‘product solidifies on 
cooling to a hard, brittle, black resin, which, when treated with, chloro¬ 
form, yields, besides an oil, the hromo-componnd, as white, prismatic 
needles; the needles recrystallised from glacial acetic acid, melt at 
207°; they are sparingly soluble in hot alcohol, more so in benzene. 
As this compound can be synthesised from bromacetic chloride and 1 
dibromorthotoluidine, its constitution is as expressed by the above 
formula. If it is digested for an hour with alcoholic potash (in mol. 
proportion), it loses a molecule of hydrogen bromide, and a sparingly 
soluble substance of the formula C 9 H 7 Br 2 NO separates; but when 
heated Tpith a considerable excess of alcoholic potash in a reflux 
^^p&ratns, it is decomposed with formation of dibromorthotoluidine 
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and potassium bromacetate. Dibromorthotoluidine platinochloride 
crystallises in sparingly soluble, yellow needles. 

BiacetyldibromortJiotoliddlde, C 6 H 3 Br 2 Me’l$rAc 3 , prepared by beating 
dibromorthotoluidine for several hours with an excess of acetic 
anhydride, forms white needles, very soluble in alcohol, and melting 
at 88°. When only gently warmed with acetic anhydride, a substance 
melting at 200° is obtained, and is doubtless acetyldibromortho- 
toluidide, but has not yet been analysed. 

Acetylglycolyldibromorthotoliddide , C6H 2 Br 2 Me*FH*CO*CH 3 *OAc.— 
Perfectly pure bromacetyldibromorthotoluide (2 grams) is heated with 
acetamide (6 grams) at 150—170° until blackening begins ; the mass 
is washed with water to remove excess of acetamide and hydrobromic 
acid, and the residual acetyl compound recrystallised from alcohol$ 
it forms white needles melting at 172°. This substance was also 
obtained by heating bromacetodibromorthotoluidide with silver acetate. 
When heated with weak aqueous potash, it is dissolved and con* 
verted into glycolyldihromorthotoluidide, C 6 H 2 BroMe*]SrH‘0O 4 CH 2 ‘OH, 
which crystallises as the solution cools in colourless laminae, having 
curved edges; with a stronger solution of potash, the acetyl com¬ 
pound is converted into the laminae withont being dissolved. The 
laminae crystallise from alcohol in slender, colourless needles, which 
melt at 182°, and are more easily soluble in weak alkali than in 
water; they are precipitated from the alkaline solution on neutralising 
it with hydrochloric acid. This compound is also obtained when the 
acetyl-derivative is heated with aqueous soda or with weak hydro¬ 
chloric acid. A. & B. 

Pheaylenediazosulphide, By P, Jacobsen (Ber., 21, 3104— 

3107).— OrthophenylenediazosulpMde , CeH^g^lSr, is formed when the 

diazo-oompound of diamidophenyl disulphide is boiled with water 
(Abstr., 1887, 961), and in much larger amount by the action of 
nitrous acid on amidophenyl mercaptan. It crystallises in plates, 
melts at 36—37°, has an agreeable, aromatic odour, and distils readily 
with steam; it is soluble in strong hydrochloric acid. 

K H. M, 

Azo-xylenes, Biamido-dixylyls and "Colouring Matters 
derived therefrom. By E. NSlting and T, Stricter (B&r., 21, 3138 
—3149).— Consecutive azorthn-xylme, CeHaMe^FIN-OAMez [Me 2 ; F 
= 1:2:3], is obtained, when zinc-dust (20 grams) is gradually 
added to a boiling alcoholic solution (100 c.e.) of orthonitro-xylene 
(20 grams) and 32 per cent, soda (20 grams). After filtering and 
concentrating the solution, the product is washed with dilute hydro¬ 
chloric acid aud recrystallised several times from alcohol It can also 
be obtained by oxidising the hydrazo-compound (see below) with 
ferric chloride or hydrpgen peroxide in alcoholic solution. It crys¬ 
tallises in orange-yellow needles, melts at 110—111 0 , and is readily 
soluble in alcohol, ether, and benzene. The %draso-eompound can be 
prepared by treating the azo-derivative with hydrogen sulphide on by 
reducing orthonitro-xylene as described above, emjffoying 26 grams of 
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. zinc-dust.’ It crystallises from alcohol in colourless needles, melts 
at 130—141°, quickly oxidises on exposure to the air, and is soluble in 
the ordinary solvents—although not so readily as the azo-compound. 

Unsymmetrical azorfho~xylmie , [Me*: N = 1 : 2 : 4], is prepared, as 
described in the case of the isomeric compound, except that much 
more alcohol and very little soda must be employed, otherwise a red 
condensation product is formed (see below). It can also be obtained 
by reducing nitrortho-xylene with the theoretical quantity of sodium 
amalgam. It crystallises from alcohol, in which it is more sparingly 
soluble than the 1:2:3 compound, in red needles, and melts at 
140—141°. 

The hydrazo- compound, prepared by reducing an alcoholic solution 
of nitro-xylene with sodium amalgam or by treating the< azo-compound 
with zinc-dust and soda, ammonium sulphide, or sodium amalgam, 
crystallises from alcohol in yellowish needles, melts at 106—107°, and 
is tolerably stable in the air. 

Unsymmetrical azometaxylene, [Me 2 :1ST = 1 ; 3 : 4], melting at 
129°, can be obtained by reducing an alcoholic solution (300 c.c.) of 
the nitre-compound (25 grams) with zinc-dust (25—30 grams) aud 
32 per cent, soda (15 grams). (Compare Schultz, Abstr., 1884, 902.) 
The hy&razo -compound is obtained by boiling a mixture of alcohol 
(250 grams), nitro-xylene (30 grams), 32 per cent, soda (30 grams), 
and zinc-dust (40 grams), until the solution becomes almost colourless, 
and treating the crude product with hydrogen sulphide in alcoholic 
ammonia solution. It, crystallises from alcohol in colourless needles, 
and melts at 120—122°. 

Symmetrical azometaxylene , [Me s : IS* = 1 : 3 : 5], prepared by re¬ 
ducing an alcoholic solution (60 c.c.) of nitrometaxylene (10-grams) 
with zinc-dnst (10 grams) and 32 per cent, soda (10 grams), crystal¬ 
lises in orange needles, is readily soluble in the usual solvents, and 
melts at 136—137°. The hydrazo -compound is prepared by treating 
nitrometaxylene (10 grams) with soda (3 grams) and zinc-dust (15 
grams) in alcoholic solution (50 c.c.). It crystallises from alcohol in 
qolourless needles, melts at 124—125°, and quickly oxidises on expo¬ 
sure to the air. It can also be obtained by reducing the azo-compound 
with ammonium sulphide. 

Azoparaxylene, [Me 2 : hT = 1:4:2], obtained by treating nitro- 
paraxylene (20 grams) with zinc-dust (16—20 grams): and 32 per 
cent, soda (16 grams) in alcoholic solution (200 c.c.), crystallises in 
yellow needles and melts at 119°. The azo-xyleue prepared by Werigo 
(Zeit /. Ohem . [2], 1, 312) is probably identical with this compound. 
The hydrazo-com'pou nd, prepared by reducing nitroparaxylene (30 
grams) with 32 per cent, soda (25 grams) and zinc-dust (45 grams) 
m alcoholic solution (250 c.c.), crystallises from alcohol in colourless 
needles-, melts at 145°, and is moderately stable in the air* 

' The hydrochlorides of tbe corresponding diamidodixylyls were, 
prepared by heating the hydrazo-xylencs with moderately dilute hydro¬ 
chloric ^ acid, either alone or in alcoholic solution, adding excess of 
&*da, extracting the base with‘ether, and saturating the dried ethereal 
solution with hydrogen chloride. 

{Mea: 1ST = 1:3: 4], by this treatment, yields 
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chiefly azo-xylene and xylidine; the last-named compound is separated 
from the diamidodixylyl by distilling with steam. Hydrazortho- 
xylene, [Me 2 : 1ST = 1:2:4], is hardly acted on at all when 
boiled with acids, and the hydrochloride of the corresponding di¬ 
amidodixylyl was obtained by boiling an alcoholic solution of the 
azo-compound with hydrochloric acid and stannous chloride, separat¬ 
ing tho xylidine by distilling with steam and saturating an ethereal 
solution of the base with hydrogen chloride. 

Mtrortho-xylene, [Me 2 : Is O a = 1: 2:4], yields a red, and nitrometa- 
xylene, [Me 2 : N0 2 = 1 : 3 : 4], a brownish-red condensation, product 
when treated with alcoholic soda. The red compound is almost in¬ 
soluble in ordinary solvents and, when reduced with stannous chloride 
and hydrochloric acid, is converted into dimethyldiamidostilbene. 
(Compare Bender and Schultz, Abstr., 1887, 268.) 

All the bases obtained from the nitro-xylenes, after diazotising, yield 
with naphthionic acid a-naphthol-a-sulphonic acid and ^ 8 -naphthol- 
disulphonic acid Tt, compounds which dye unmordanted vegetable 
fibres. The diphenyl-derivatives are reddish dyes with a more or 
less blue or yellowish shade, whereas the stilbene-derivative yields a 
bluish-violet dye with a-naphthol-a-sulphonic acid. The toluidines 
from meta- and,para-nitrotoluene were also prepared; these bases 
yield red dyes with the above-named sulphonic acids. P. S. K. 

Nitroso-derivatives of Resorcinol Azo-dyes. By S. v. Kosta- 
NECKI (Her., 21, 3109—3114).— N4trosophenijlazoresorcw61, C 12 H 9 N 3 O 3 , 
is readily obtained by adding a mixture of phenylazoresorcinol 
(1 mol.) dissolved in dilute alkali and sodium nitrite (1 mol.) to 
cooled, dilute sulphuric acid. The product is filtered, washed, and 
crystallised from alcohol. It separates in lustrous, brownish-red plates 
which, when heated at 168°, detonate; it dissolves sparingly in hot 
water, readily in benzene, and still move readily in chloroform; etber 
dissolves it sparingly. It dissolves in alkalis with yellowish-brown, 
and in strong sulphuric acid with olive-green colour, and yields an 
intense olive-green colonr with iron mordants. Similar dyes were 
prepared from ortho- and para-toluidine, xylidine, pseudocumidiue, 
meta- and para-nitraniline, amidoazobenzene, and naphthionic acid, 

Nitrosopseudocumylazoresorcinol, CjeH^NaOs, crystallises from chloro¬ 
form in brown plates, decomposes when heated above 190°, and 
dissolves in alkalis and in strong sulphuric acid, yielding brownish- 
yellow and brownish-red solutions respectively. 

When nitrosophenylazoresorcinol is reduced with tin and hydro¬ 
chloric acid, diamidoresorcinol is formed. 

Pheny lazonitrosoresorcinol, C 12 H 9 N 3 O 3 , isomeric with nitrosophenyl¬ 
azoresorcinol, is obtained by adding nitrosoresoreinol dissolved in 
aqueous sodium carbonate to a solution of diazobenzene chloride 
cooled with ice. It crystallises from alcohol in golden plates-which 
decompose at 225°. The solution in dilute soda is reddish-yellow; 
the sulphuric acid solutionis olive-brown. When reduced, it yields 
the same diamidoresorcinol as that obtained from nitrosophenylazo- 
resorcinol. \ 1ST. H, M. 
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Isomeric Phenyldiazoresoreinols. By S. v. Kostatoki (Ber., 
21, 3114—3119).—Symmetrical diamid ©resorcinol, Oe^NH^OH)* 
is isolated in a manner* similar to the consecutive derivative (pre¬ 
ceding Abstract); it is identical with. Typke’s isodiamidoresorcinol 
(Abstr., 1883, 917). The sulphate (with 2 mols, H s O) crystallises 
from very dilute alcohol in needles. 

Symmetrical pbenyldiazoresorcinol is formed when resorcinol 
(1 mol.) is added to a diazotised solution of aniline (2 mols.), and 
the whole poured into an excess of dilute alkali. Consecutive 
phenyldiazoresorcinol is obtained by adding a mixture of diazoben-^ 
zene chloride (2 mols.) and resorcinol (1 mol.) to aqueous sodium 
acetate or sodium carbonate. The consecutive compound is best pre¬ 
pared as follows :—Aniline (2 mols.) is dissolved in dilute hydrochloric 
acid (5 mols.) and diazotised with sodium nitrite. When an excess of 
nitrous acid is no longer present, resorcinol (1 mol.) is added, the 
whole added to a dilute solution of sodium acetate or carbonate, and 
after being kept for some time, -filtered, dried, and crystallised from a 
mixture of chloroform and alcohol. The isomerides have the proper¬ 
ties already ascribed to them (Liebermann and v. Kostanecki, Abstr., 
1884, 1146). 

Phenylazoresorcinol is best prepared by adding resorcinol (1 mol.) 
to the diazotised solution of aniline hydrochloride (1 mol.), pouring 
the mixture in a thin-stream into an excess of dilute alkali, precipi¬ 
tating the phenylazoresorcinol with acid, and crystallising it from 
dilute alcohol. The theoretical yield is readily obtained. 

iff. H. M. 

a-Ethylenephenylliydrazine. By 0 . Burchakd and A. Michaelis 
(Ber 21, 3202 — 3204).— a-Mhylenephenylhydrazine, C 2 H 4 (NPh*!SiH 2 ) 2 , 
is prepared by adding the calculated amount of ethylene bromide to 
finely powdered sodium phenylhydrazine covered with benzene. After 
10 minutes the mixture becomes warm, and in a short time the 
reaction becomes so violent that the flask has to be cooled wit]h ice 
water. The product is treated with water, and the benzene separated 
and extracted, first with very dilute hydrochloric acid, to remove any 
phenylhydrazine which is present, and then with strong hydrochloric 
acid. The base is precipitated from the aqueous solution with soda 
and crystallised twice from alcohol. It forms colourless prisms or 
plates, melts at 90°, and is readily soluble in hot alcohol and ether, 
and in dilute acids. It gradually reduces Pehling’s solution when 
heated. The hydrochloride , C u H 1B br«,2HCl, crystallises in needles of 
a silky lustre. When the base is treated with alcohol and then 
with acetaldehyde, heat is developed, and the condensation product, 
GsH^HPb'NiOHMe^, separates in long, white needles which melt at 
82°. The corresponding benzylidene-derivarive crystallises from hot 
glacial acetic acid in slender needles, melts at 193°, and is very 
sparingly soluble in ether and alcohol. ST. H. M. 

Di-pfcenylmethyltriazole. By J. A. Bladin (Ber., 21, 3063— 
3065).— Di-phenylmethyltriazole, is ob- 

w ^ en cya^opbenylhydrazine (Seaf, Abstr., 1887, 929) is 
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Heated for a few minutes with excess of acetic anhydride. It crystal¬ 
lises from alcohol in colourless prisms, melts at 222—223°, and is 
readily soluble in chloroform, moderately so in alcohol, but only 
sparingly in benzene and ether, and insoluble in water. It is very 
stable, and is not decomposed when boiled with alcoholic potash or 
strong acids. The hydrochloride , Ci 8 H l6 lSr 6l 2H01, separates as a crys¬ 
talline powder when concentrated hydrochloric acid is added to a 
boiling alcoholic solution of the base. It is almost insoluble in 
fuming hydrochloric acid, and is decomposed by water. Th eplatino- 
chloride , CiaHieNajEUPtClg + crystallises in orange-yellow plates, 

becomes anhydrous at 125°, and is decomposed by water. 

F. S. K. 


Action of Sodium Hypobromite on Nitrogen-derivatives in 
the Benzene Series. By GK Denigj&s (Ctompt . rend., 107, 662). — 
When an alkaline solution of sodium hypobromite is boiled for a few 
minutes with a solution of hippuric acid or a hippurate, gas is evolved, 
and a reddish-yellow precipitate is formed. Benzoic acid gives no 
reaction, and glycocine decolorises the hypobromite with evolution of 
nitrogen. 

With sodium hypobromite, benzamide and benzonitrile give no 
reaction in the cold, but a kermes-red precipitate on heating. Aniline 
gives an orange precipitate, and the reaction is almost as delicate as 
that with hypochlorites. Methylaniline and dimethylaniline give a 
greenish-yellow precipitate in the cold and a red precipitate on 
heating. Toluidine behaves like aniline, but the precipitate is darker 
in colour. Anilides give no reaction in the cold, but a reddish pre¬ 
cipitate is formed on boiling, and an odour of methyl cyanide can be 
perceived. Metaphenylenediamine, diamidobenzoic acid, and toluylene- 
diamine yield maroon-red precipitates in both cold and hot solutions. 
Ferrocyanides, ferricyanides, and nitroprussides yield a precipitate of. 
ferric hydroxide. Pyridine gives no reaction, and pure quinoline 
also gives no reaction, but if, as is frequently the case, it contains 
aniline, an orange precipitate is formed. C. H. B. 

Aronaatic Derivatives of Oxamide and Oxamic Acid. By J, 
Mauthker and W. Suida ( Monatsh 9, 736—750; compare Abstr,, 
1886, 886; Ber., 3, 227).—When ethyl oxalate and orthotoluidine are 
heated together in molecular proportions, ethyl oxalortho toluidate is 
formed,' together with a little oxaltoluidide, the latter remaining 
undissolved on treatment with alcohol. On heating either alone or 
with acetic chloride, the free acid is converted into oxalorthotoluidide, 
which can also be obtained by heating together orthotoluidine 
(1 mol.) and anhydrous oxalic acid (2 mols.) at 220°. t Oxalortho r 
toluidide melts at 207—208° and appears to be identical with the 
polyformotoluide described by Laden burg. 

Oxanilidediorthocarloxylie acid » OaOaCNH’GeHi’OQGH)^ may fee 
obtained by the oxidation of oxalorthofcoluidide with permanganate 
as wed as by heating a mixture of anthranilic acid (2 mols.): and 
ethyl oxalate (1 mol.) at 140—150°. When sulphuric acid & added 
. ' ■. * ', v * > ; 4 * : j 2 , * . 
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to an ammoniaeal solution, the acid is thrown out in the form of a 
pulverulent precipitate. The copper salt, CirHioNsOgCu + CaO, has 
a bright green colour; the silver salt, CisHioNsOeAgg, forms an in¬ 
soluble, white precipitate. 

Oxahylidic acid, C 8 H g ‘NH*CO*COOH, is formed by heating at 
180—190° a mixture of <*-amidometaxylene (1 mol.) and ethyl potas¬ 
sium oxalate (1 mol.). It crystallises in needles containing 1 mol. 
H 2 0 and melts at 128—129°. The silver salt, C w HioAgNOa, and 
the calcium salt are both soluble in water and crystallise in needles. 
On heating the free acid, it is converted into oxalxylidide, CjoHooNaCh, 
which crystallises from acetic acid and benzene in flat needles melting 
at 210°/ 

Oxal^-cumidic acid , C 9 H n ^H*00’COOH, is prepared by heating 
at 200° a mixture of ^-cumidine melting at 68° (1 mol.) and ethyl 
oxalate (l mol.). It crystallises in needles containing 1 mol. H 2 0 
and melting at 167°. The sodium salt, CnH 12 N0 3 Na + 3H 2 0, crys¬ 
tallises in scales; the potassium salt, OnHxsNOs^OuHjaNOs, in 
needles; the calcium salt, (OnHi 2 IS:0 3 ) 2 Ca -b H 2 0, is a crystalline 
powder; the acid silver salt, CnHxaNOsAgjCnHxslTO^, forms bundles of 
needles, and the normal salt, CnH 12 N0 3 Ag, is a crystalline powder/ 
On beating the free acid, it is converted into oxal- f~cumidide, which 
can be directly prepared by the action of anhydrous oxalic acid on the 
base, and crystallises from acetic acid in needles melting at 230°. 

Gr. T. M. 

Phthalimidme. By 0. Graebe (. Annalm, , 247, 288—301).— 
Phthalimidine is prepared by the reduction of phthalimide by tin and 
hydrochloric acid. The tin is precipitated from the crude product by 
strips of zinc, and the phthalimidine is deposited as the nitroso- 
compound on the addition of a concentrated solution of sodium 
nitrite. Nitrosophthalimidine is decomposed by strong hydrochloric 
acid, yielding a mixture of phthalimidine and its hydrochloride. The 
conversion of the nitroso-compound into phthalide and the pro¬ 
perties of some of the phthalimidine-derivatives have already been 
described (Abstr,, 1885, 167 and 979). Phthalimidine melts at 150°, 
and boils at 836—337° under 730 mm. pressure. It is freely soluble 
in alcohol, ether, and chloroform. On the addition of bromine to the 
solution in chloroform, the tribromide, (C 8 H 4 NO) 2 Br 8 , is deposited; 
it melts at 150° with decomposition. The hydrochloride , C 8 H 7 OJT,HO], 
j picrate (m. p. 140°), and aurochloride. , (C 8 H 7 ON) 2 ,HAuCl 4 , are crystal¬ 
line. Phthalimidine silver , C 8 H 6 ONAg, is deposited from ammoniaeal 
solutions in crystals. AcetyIphthalimidine, C 8 H 8 (XNAc, m^lts at 151°, 
and does not yield a nitroso-derivative. 

Nitrosophthalimidine is decomposed by sodium hydrogen sulphide, 
yielding thiophthalide , C 8 H 6 OS; this is freely soluble in alcohol and 
ether, melts at 60°, and is converted into a thio-derivative of hydr- 
oxymethylbeuzoic acid by solution in alkalis and reprecipitation 
by acids. NitrophthaUmidine melts at 210°, and is deposited from 
alcoholic solution in pa'e yellow scales. It is soluble in alkalis: 
acids precipitate from the alkaline solution the compound CsHgO^; 
this is freely soluble in alcohol, ether, and in hot water. Pimtrmhthab 
melts at 195°. W. O. W, 
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Substituted Phthalimidines. By C. Graebe and A. Pictet 
(Annalen, 247, 302—306).—M ethyl phthalimide, CaEW^NMe., and 
methylphthalimidine, CsH^NMe, have been previously described by 
the authors (Abstr., 1884, 1019). Methylphthalimide melts at 132° 
and boils at 285—286°. Ethyl phthalimide melts at 79° and boils at 
282*5° under 726 mm. pressure. Ethyl phthalimidine melts at 45°. 
The auroc1iloride 7 (CioH^ON^HAuCl*, forms golden prisms melting 
at 145°. Phenyl phthalimidine, CgHeONPh, prepared by reducing an 
alcoholic solution of phthalanil with tin and hydrochloric acid, is 
identical with Hessert’s phthalidanil, obtained by the action of 
aniline on phthalide. W. 0. W. 

Action of Hypophosphorous Acid on Benzaldehyde. By J. 

Ville ( Gompt. rend., 107, 659—661).— Dihydroxyheiizylenephosphiuic 
acid , PO(CHPh*OH) 2 *OH, is obtained by the action of hypophosphorous 
acid on benzaldehyde, and crystallises in white, radiating lamellae, 
which can be purified by solution in potassium hydroxide and repre¬ 
cipitation by hydrochloric acid. It is only slightly soluble in water, 
chloroform, or benzene, but dissolves readily in ethyl alcohol or ether, 
and is still more soluble in methyl alcohol. With acids it forms 
crystallisable salts, and its solution has no reducing action on copper 
sulphate or ammoniacal silver solutions. It begins to melt at 165°, 
and forms a yellowish liquid, which if more strongly heated gives off 
hydrogen phosphide and leaves a bulky, carbonaceous residue. When 
heated in sealed tubes at 130° for several hours with dilute sulphuric 
acid, it yields benzaldehyde and phosphoric acid. 

Dihy4roxybenzylenepbosphinic acid is monobasic. The silver salt 
forms a white, crystalline precipitate which blackens when exposed to 
light, and is insoluble in water and nitric acid, but dissolves readily 
in ammonia. The ethyl salt is almost insoluble in water, and is only 
slightly soluble in ether or chloroform, but it dissolves readily in 
ethyl alcohol, from which it crybtallises in brilliant prisma. It, is 
slowly saponified by cold solutions of potassium hydroxide, and if the 
liquid is acidified, the free acid separates in crystals. With hob 
potassium hydroxide, the reaction is more complex, and benzaldehyde 
and phosphoric acid are obtained. 

When the ethyl salt is treated with acetic chloride, it yields the 
compound PO(OHPlrOAe) 2 *OEt, a viscous, transparent substance, 
soluble in alcohol or ether, from which it separates in very white 
crystals. The acetyl-derivative is slowly saponified by potash in the 
cold, and if the product is acidified, dihydroxybenzylenephosphmic 
acid separates, and the solution contains acetic acid. With hot potash, 
the products are benzaldehyde, phosphates, and acetates. 

0. H. B. 

On Mono- and Bi-nitroparazobenzoic Acids. By Madame A* 
Bobsianko (/. Buss. Chem. Soc., 3888, 20, 18—29).—The action of 
nitric acid on parazobenzoic acid was studied, and the product 
compared with the nitro-compound obtained from azobenzoic acid 
by Zinin. Solid nitrotoluene is oxidised by chromic mkfurA to 
paranitrobenzoiq acid, and this on treatment with sodium^ amalgam 
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, yields parazobenzoic acid ; the latter, after haying been dried between 
blotting paper, still contains 30—35 per cent, of water. It is treated 
with 16 times its weight of nitric acid of sp. gr. 1*535, gradually 
warming the mixture, until the temperature reaches 79°, and all the 
acid is dissolved. On adding water, 90—94 per cent, of a solid 
product is precipitated. This is washed with water, and recrystallised 
successively from glacial acetic acid, and several times from alcohol. 
The product consists of nitrazobenzoic acid, CuH 9 (N 0 2 ) N2O4J and 
forms a pale yellow, crystalline powder consisting of rhombic scales. 
It is highly electric. It does not melt, but decomposes at 270°. It is 
insoluble in water, ether, and benzene, soluble in acetic acid and in 
26*2 parts of hot, and 280*4 parts of cold alcohol. It forms two series 
of salts; the acid salts are stable, but the normal salts are decom¬ 
posed by water, with formation of acid salts. The normal potassium 
salt, 4- 3H 2 0, loses its water at 120 u , and is 

decomposed by carbonic acid, yielding the acid salt. The calcium 
salt, Ca0 1 4H 7 (K0 2 )K 2 04, and the barium and silver salts have an 
analogous composition. The ethyl salt, obtained from the silver salt 
and ethyl iodide, forms pale yellow, rhombic scales melting at 98°. 

Bin Ur op ar azobenzoic acid is obtained when 30 parts of nitric acid 
of sp. gr. 1*535 is employed for I part of azobenzoic acid, and the 
mixture heated nearly to the boiling point. It is purihed like the 
mononitro-acid, and forms tufts of slender yellow needles. It decom¬ 
poses at 257° without melting. Like the mononitro-eompound, it is 
soluble only in acetic acid and in 16*5 parts of hot, and 160*3 parts of 
cold alcohol. Its stable normal salts have a composition corre¬ 
sponding with that of the potassium salt, K 2 C 1 4H 6 (]S r 02)2N204 + 411*0. 
The calcium aud barium salts contain 5 mols. H a Q; the silver salt is 
anhydrous. The ethyl salt forms slender, yellow, silky needles melting 
at 128°. Finally, azobenzoic acid, obtained by the decomposition of 
nitrobenzil (Zinin), was treated with nitric acid, and a product 
obtained which proved to be identical with the mononitxxjparazo- 
benzoic acid, described above. The two azobenzoic acids are there¬ 
fore identical. B. B. 

Reissertfs Pyranilpyroiic Acid. By R. Anschutz (Ber. % 21, 
3252—3256) A. Reissert (Ber., 21, 3257).—Anschutz’s paper is a 
reply to one of Reissert’s (Abstr., 1888, 954). Reissert mentions that 
the most important evidence in favour of his views depends on the 
knowledge of the constitution of aniisuccimc and /3-anilpropionic acids, 
and that this point is not discussed by Anschutz. ST, H. M. 

Nitro-derivatives of IsopMhalie Acid, By A. Claus and 
B.-Wtndhaji (/. fr. Ohem . [2], 38, 313—320 ).—BinitrohopMh<iUo 
dvid is formed when isophthalic acid (5 parts) is heated with fuming 
nitric acid (1 part) in a scaled tube for six hours at 150—180*. It 
is : but little soluble iu cold water, more freely iu hot water, and in 
alcohol and ether j it forms colourless needles or short prisms, arranged 
in papillary aggregates, and containing 5 mols., H a O, half of which is 
fetover.smlphuric acid ; the anhydrous acid melts lat 215° (uncbrr.). 
T'ia eodivrn and potassium salts (2 mols. H 2 0), the barium salt 
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(7 mols. HoO), the calcium and magnesium salts (4 xnols. H 2 0), and 
the lead and silver salts are described. As the same dinitro-compound 
can be obtained by nitrating symmetrical nitroisophthalic acid, one of 
the nitro-groups is in the position 5, but the position of the other 
remains an open question. 

Niamidoisophthalic acid , C 6 H 2 (£TH 2 ) a (COOH) 2 , obtained by reduc¬ 
ing the above acid, crystallises with 1^ mol. H 2 0 in shining, fiat 
needles, of a very light-brown tint, becoming darker on exposure to 
light, and not melting below 300°; its aqueous solution deposits a 
black tarry matter when incautiously evaporated, and acquires a 
mushroom-like odour after a time. 

Dibromisophvhalic acid , obtained when symmetrical nitroisophthalic 
acid is heated with bromine for several hours at 300° in a sealed tube, 
crystallises in colourless needles melting at 155° (uncorr.), sparingly 
soluble in water, freely in alcohol and ether, and subliming with the 
same crystalline form. The calcium and silver salts form anhydrous 
crystals. 

Nitroisophthalic acid (H0 2 : 00OH : COOH as 4 : 1 : 3), may be 
obtained by oxidising 4-nitrometatoluic acid with potassium per¬ 
manganate ; it crystallises with 3 mols. H 2 0 in small white needles, 
easily soluble in hot water, in alcohol and ether. The anhydrous acid 
melts at 246° (uncorr.) ; its sodium , potassium (1 mol. H 2 0), barium 
{4 mols. H 2 0), calcium (-| mol. H 2 0) and magnesium (6 mols. H 2 0), 
tead and silver (7£ mols. H 2 0) salts are all described. A. Gr. B. 

Pheriylglyemorthoearboxylie Acid : Glycocine-derivatives. 
By J. Matjthner and W. Scjida ( Monatsh ., 9, 72 7 —735).—Instead of 
employing 2 mols. of the base to one of chloracetic acid in the pre¬ 
paration of glycocine-derivatives, as in the ordinary method, the 
authors replace the second molecule of the base, which is needed 
to combine with the hydrochloric acid liberated, by an equivalent 
quantity of a metallic carbonate, whereby not only is material saved, 
hut the reaction is hastened. 

PkenytgtycinortJioaarbowyKc acid , COOH*CeH4'NH*CH 3 *COOH, is 
prepared by boiling a mixture of anthranilic acid (25 grams) chlor¬ 
acetic acid (20*6 grams), sodium carbonate (32*8 grams) and water 
(1 litre) for several hours, the water as it evaporates being replaced.. 
After cooling, the product is supersaturated with hydrogen chloride 
acid and allowed to remain for one day, when the acid separates as a 
bright-yellow, crystalline powder which melts with frothing at 207°. 
It dissolves readily in alcohol, acetic acid, and ether, but is insoluble 
in benzene and chloroform, The acid potassium salt, CsHjjHChK, 
crystallises from dilute alcohol in microscopic scales. The calcium 
salt is anhydrous, aud furnishes aniline on distillation, 'the barium 
salt, CeHfH'thBa 4- 2H 2 0, crystallises in needles $ the silver salt, 
CgHjNO^Ag*, is insoluble in water, and the ethyl salt, OsHsHO^Bt, 
forms an oil which crystallises on standing. 

If chloracetic acid (50 grams) soda (53 grams) and excess of ammonia 
are boiled for 7—8 hours, giycodne is formed (16 to 18 per ceni of 
theory). If the ammonia be omitted, glyoollic acid (yield 75, per 
cent, of theory) is the product. , Sy-T* ML 
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OrthonitranilinesulphorLic Acid and some of its Derivatives. 
By It. Nietzki and Z. Leech (Ber ., 21, 3220—3223).~Orthonitrani- 
linesnlphonic acid (Goslich, Abstr., 1876, i, 929) is prepared by 
treating acetanilide (1 part) with fuming sulphuric acid, containing 
18 to 20 per cent, of anhydride (3 parts), and ordinary sulphuric 
acid (2 parts). The calculated amount of nitric acid, previously 
mixed with an equal volume of sulphuric acid, is then gradually 
added, the whole being kept at 0°. The product is poured on to a 
little ice, when it solidifies to a mass of yellow needles. It is ex¬ 
tremely soluble in water, less so in alcohol or in dilute sulphuric or 
hydrochloric acid. When the potassium salt is boiled with an excess 
of potash for a long time, ammonia is evolved, and the potassium salt, 
0K-C 6 H 3 (H0 2 )-S0 3 K (Kolbe and Graebe, Anmlen, 147, 76), is 
obtained. 

Nitrodiazobenzenesulphonic acid , NOs*C 6 H 3 <^gg 3 obtained by 

treating the aqueous solution of the amido-acid witb hydrochloric 
acid and potassium nitrite, crystallises in slender, light-yellow needles, 
dissolves sparingly in water, and detonates rather violently when 
heated. 

Orthoplienylenediaminesulp h onic acid, C 6 H 3 (hfH2yS0 3 H, is formed 
when the nitranilinesulphonic acid is reduced with tin and hydro¬ 
chloric acid. When exposed to air, it becomes greenish-blue, and 
gives a reddish-brown colour with ferric chloride. The acid is not 
identical with Sachsse’s acid (this Journal, 1877, ii, 751), but possibly 
is with the one prepared by Post and Hartung (Abstr., 1880, 394). 

Orihonitrophenylhydrazineparasulphonic acid , 

KH 3 *NH*C 6 H s (]S' 0 2 )*S 03 H, 

is obtained by adding orthonitrodiazobenzenesulphonic acid to a well- 
cooled, stronglyacid stannous chloride solution. It dissolves in water 
and in aqueous alkalis and alkaline carbonates. When reduced with 
hot acid stannous chloride solution, the corresponding amidohydrazine - 
sulphmiic acid is formed. The hydrochloride crystallises in plates, 
and dissolves readily in water, hut only sparingly in strong hydro* 
chloric acid, N". H. M; 

The Snlphonic Acid of Methyl Phenylcarbamate. By E. 
hTcji/ma (Ber., 21, 3154—3155).—The compound obtained by 
Hentsehel (Abstr., 1885, 792) by treating methyl pbenylcarbarpate 
with fuming sulphuric acid, is probably the acid, 

C00Me*KH*C 6 H 4 *S0 3 H. 

This substance can also be obtained by adding soda (1 mol.) to a 
warm aqueous solution of sodium sulphanilate (1 mol.), and methyl 
chloroformate (1 mol.). The amidosulphobenzoic acid prepared by 
Hentsehel (Abstr., 1884, 1016) is probably sulphophenylcarbaraic 
acid, SOsH’CeH^NH-COOH. When methyl phenylcarbamate is 
heated at about 260° with lime, aniline, monomethylaniline, dimethyl- 
aniMpc, and carbanilide are formed. E. S. K. 
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Dipbenie Anhydride and Orthodiphenyleneketonecarb. 
oxylic Acid. By C. Geaebe and C. Aubin (Annalen, 247, 257—288). 

C H *CO 

—Diphenic acid is convered into diphenic anhydride, 

by the action of acetic chloride or acetic anhydride (Abstr., 1887, 
589), also by boiling with stannic chloride or phosphorus trichloride, 
or by the action of phosphorus pentachloride containing oxychloride 
at I20 c . Concentrated sulphuric acid, zinc chloride, and an excess of 
boiling phosphorus oxychloride convert diphenic acid into ortho- 

diphenyleneketonecarboxylic acid, <^q^>C 6 H 3 «COOH. 

Monomethyl and ethyl diphenates are prepared by boiling diphenic 
anhydride with methyl or ethyl alcohol. They crystallise in colourless 
plates, dissolve freely in alcohol, and distil without decomposition. 
The ethyl salt melts at 88° and the methyl salt at 110°. Diphenic 
chloride , CuH 8 C1 3 , prepared by the action of phosphorus pentachloride 
on the anhydride at 180°, is a crystalline substance soluble in benzene, 
ether, and acetic acid. It melts at 93—94 J , and distils without 
decomposition. On reduction, diphenic chloride yields phenanthra- 
quinol, which changes into phenantbraquiuone by oxidation. 

Diphenic anhydride is converted into the aminic acid , 

C 0 OH* C 6 HV C 6 H** C ONH 2j 

by boiling it with ammonia. This substance melts at 193° and deeom- 

0 H *CO 

poses on distillation, yielding diphenimide , 

imide is deposited from hot alcohol in colourless needles, soluble in 
chloroform. It melts at 219—220°, Warm strong ammonia converts 
the imide into diphenamide , NH2*0O*CaH4*C 8 H4*CO*hrH2. The amide 
melts at ,208—209°, and is insoluble in sodium hydroxide. 

Phenylhydrazine unites with diphenic anhydride, forming anilido - 
diphenamic acid, melting at 174°. At 200°, the acid 

begins to lose water and slowly changes into anilidodiphenimide, 

4tc^ MHPh * This ^bstance nielts at 150°, and is insoluble 
in alkaline carbonates. 

The saltB of orthodiphenylcarboxylic acid have been previously 
described (Abstr., 1887, 589). The acid yields a mono and a tri¬ 
chloride on treatment with phosphorus pentachloride. The mmo~ 
chloride, Ci 4 H 7 0 3 C1, melts at 128°, and the trichloride at 95°. The 
trichloride dissolves in alcohol, and the solution deposits crystals of the 

composition <^Q^^^>C 6 H 3 *COOEt. Reduction with zinc and acetic 

acid converts the trichloride into fluorenecarboxylic acid* The 
acetmiim melts at 263°, and decomposes at a high temperature* The 

hy&rmone, ^Q^^jjp^^GgHa’OOOH, crystallises in yellow needled 

or prisms, and is soluble in alcohol and ether. It melts at 205° and 
decomposes at 210°. 

^ 1 XT , > ^ 

Orthofluorenecarboxy lie acid, CeH 3 * CGOH, melts at 175°, 
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and dissolves freely in ether, alcohol, and acetic acid. The methylic 
salt melts at 64°. 


Hydroxyfiuorenecarboxijlic add , <Q^ 4 0 jg^>C 8 Il 3 *COOH, prepared 

by the action of zinc-dust on an ammoniacal solution of diplienylene- 
ketoneearboxylic acid, is soluble in alcohol, ether, benzene, chloroform, 
and in hot water. It melts at 203°. The substance which Graebe 
and Mensehing (Abstr., 1880, 812) described as a phthalein of 
diphenic acid, is a condensation product of phenol and diphenylene- 
ketoneearboxylic acid, and is probably represented by the formula 
< C(C; H < .°H ) 2> aHa ' C 0Q H 


On heating a mixture of resorcinol and stannic chloride at 115°, a 
yellowish-brown crystalline powder is produced. The solution in 
alkalis has a yellowish-red colour and exhibits an intense green 
fluorescence. W. 0. W. 


Nitro-derivatives of TetminethyldiamidodiplierLylmethane. 

By P. van Romburgb {Bee. Trav. Chim ., 7, 226—235 ).—>TetmmethyU 
diamidodyphenylmethane was prepared by heating methylal and 
dimethylaniline with zinc chloride. It melts at 90°, gives a violet 
compound with trinitrobenzene melting at 114°, and a dark red 
compound with metadinitrobenzene melting at 74°, the first con¬ 
taining equal molecular proportions, the second 2 mols. of the 
amine to one of dinitrobenzene. Added in acetic acid solution to 
nitric acid (sp. gr, 1*48—1*5), it is converted into tetranitrodimethijl- 
dwitramidodiphmylmethane, This nitr- 

amine is a yellow, crystalline substance, which darkens in colour at 
210° and decomposes at 217—220°. It is nearly insoluble in alcohol, 
ether, petroleum, carbon bisulphide, and chloroform, dissolves readily 
in acetic acid and acetone, but is best recrystallised from nitric acid. 
Precipitated as a white powder from the nitric acid solution by the 
addition of water, and boiled with 12*5 per cent, aqueous potash, it 
gives a brown solution which on evaporation was found to give off 
methylamine. When boiled with phenol, it gives tetrantiradimethyl- 
d%amidodiphenylmethane y an orange-coloured compound melting with 
decomposition at 250°, It is slightly soluble in alcohol, petroleum, 
and benzene, but more soluble in acetone, acetic acid, chloroform, and 
ethyl acetate. When treated with nitric acid, it is reconverted into 
the nitramine. 

The latter, when oxidised with chromic anhydride, yields a com¬ 
pound exactly resembling that obtained by the nitration of tetra- 
methyldiamidbbenzophenone; on treatment with phenol, this gives a 
tetranitrodimethyIdiamidobenzophenone melting at 225°> Admitting 
the formula which the author proposed for the nitramin© derived 
from benzophenone, that of the one now in question will be 

.. l p compound obtained from this by boiling with* phenol was also 
j^dised in acetic acid solution with chromic anhydride, and gay© a 
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tetranitrodiamidobenzophenone , crystallising in small yellow needles 
from acetic or phenol, and melting with decomposition at 250—260°. 

H. C. 

Action of Primary Aromatic Amines on Benzil. By F. X. 

Bandrowski ( MonatsK 9, 685—694; compare Voigt, Abstr., 1885, 
1067).—Benzil forms condensation products with the amines when 
they are heated together in open vessels at 100—150°. With aniline 
and orthotoluidine, only monosuinstituted, but with paratoluidine and 
a-naphthylamine, a mixture of both mono- and di-substituted com¬ 
pounds were obtained. All the compounds of benzil described below 
are characterised by not forming salts with dilute acids and by the 
ease with which they are reconverted into their generators. 

Anilbenzil , COPh*CPh!NPh, melts at 105°, and gives characteristic 
colours with alcohohic potash (violet) and with cold concentrated 
sulphui*ic acid (blood-red, turning to green). 

Orthatolilbeiizil , GOPh*CPhIN*G 7 H 7 , crystallises from alcohol in 
yellow plates which melt at 104°, and readily dissolve in ether and 
benzene. 

Faratolilbenzil crystallises in yellow prisms melting at 116—117 6 . 

Paraditolilbemil, C 7 jE 7 *X!CPh*CPh!N*C 7 H 7 , is a bright yellow, crys¬ 
talline powder melting at 161°, and more soluble in alcohol than 
paratolilbenzil. 

a- Naphthilb&nzil , COPh*CPh‘.X*CioH 7 , crystallises from alcohol in 
golden-yellow needles melting at 138-—139°. It dissolves readily in 
benzene, less readily in ether, and with difficulty in light petroleum. 

I)i-<%~naphthilbewil , C 10 H 7 *N;GPh’CPhIN<3 10 H 7 , is insoluble in 
alcohol, but crystallises from a mixture of benzene and light petroleum 
in dark yellow needles melting at 218—219°. 

Orfhatolilbenzdin , OH*CHPh*CPh‘.X’C 7 H 7 , is obtained by heating 
together equal quantities of benzoin and orthotoluidine for three- 
quarters of au hour at 150°. It crystallises from alcohol in light 
yellow needles, readily soluble in ether, and melts at 141°. 

G. T. M. 

Derivatives of Ethyl Phenacylbenzoylaeetate. By S. Kapv 
and C, Pml (JBer., 21, 3053—3063). The compound melting at 
142—145°, obtained together with benzoic and benzylpropionic acid 
, by hydrolysing ethyl phenacylbenzoylaeetate (compare Abstr., 1888, 
839) is diphenacyl (diphenyl ethylene diketone) (compare Editing 
and Kohn, Abstr., 1886, 349 ; Glaus and Werner, Abstr., 1887, 827; 
and Hollemann, Abstr., 1888, 275). It can be obtained by mixing 
ethyl phenacylbenzoylaeetate (1 mol.) with a small quantity of 
alcohol, adding an 8 per cent, aqueous solution of potash (1^ mol.) 
and keeping the mixture for 8 to 10 days at the ordinary tempera¬ 
ture; the whole is then filtered, the residue extracted with cold ethyl 
acetate to remove the uncharged ethereal salt* and recrystallised from 
alcohol or from a mixture of benzene and light petroleum. The yield 
is 20—25 per cent, of the ethereal salt employed. > 

DiphenacyldihydrcLzon8) CsBL^C Ph!Ph)*, prepared byhoiimfffche 
diketone with phenylhydrazine, crystallises from alcohol in slender, 
colourless needles, melts at 180° with 
soluble in ether, benzene, and hot glaciabaoeto 
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compound is unstable, especially in the light. The dioxime, 
G 3 H 4 (CPh*.N’OH) 2 , prepared by boiling a dilute alcoholic solution 
of the diketone with hydroxylamine, crystallises from dilute alcohol 
in colourless needles or plates, melts at 203—204°, and is readily 
soluble in glacial acetic acid, alcohol, ether, alkalis, and mineral acids, 
but sparingly in benzene and light petroleum. 

aa'-Diphenylfurfuran ( Iog. cit.) is obtained when the diketone is 
heated at 130—150° with concentrated hydrochloric acid. It gives 
a dark grey coloration with isatin and sulphuric acid, and dissolves in 
concentrated sulphuric acid, forming a green solution which, on 
heating, changes to reddish-brown with a bluish-green fluorescence. 
Diphenacyl gives the same reaction with concentrated sulphuric 
acid. 

GHPh-CH 

Biplieiiyltetrahydrofurfuran , O^QgPh'CH 2 ^’ prepared by treating 

a hot alcoholic solution of diphenylfurfuran with sodium, is a colour¬ 
less, viscid oil boiling at 230—232°. It is insoluble in water, but 
mixes with most of the ordinary solvents in all proportions* 

2 : 5 Biphenylthiophen , CaSHJPbs, obtained by heating diphenacyl 
(1 part) with phosphoric sulphide ( 1 ^ parts) at 160—186°, crystallises 
from alcohol or acetic acid iu yellowish or colourless plates, melts at 
152—153°, is readily soluble in most of the ordinary solvents and distils 
unchanged. It shows the indophenin and Laubenheimer’s reaction. 

When ethyl phenacylbenzoylacetate is heated at 150—20o° wdth 
glacial acetic acid and excess of phosphoric sulphide, an acid melting 
at 216°, probably diphenylthiophencarboxylic acid, is obtained. 

Ethyl ptct-diphenylfurfuran-fi+carboxijlaie , C 4 HPh 2 OCOOEt, is ob¬ 
tained when finely-divided ethyl phenacylbenzoylacetate is boiled with 
alcohol and excess of moderately concentrated hydrochloric acid. It 
separates from dilute alcohol in large crystals. 

Phenylacetylenebenzoylacetic acid ( loc . tit.) yields a monobromo- 
substitution product which crystallises in colourless needles melting 
at 200°. When the acid is treated with phosphoric chloride in chloro¬ 
form or carbon bisulphide solution, and the product poured into well- 
cooled methyl alcohol, it yields a methyl salt which crystallises in 
orange needles and contains chlorine. A yellow, crystalline h/dr~ 
azone> Ca 9 H 40 N*O, is formed when the acid is warmed with phenyl- 
hydrazine ; it melts at about 100 °, is insoluble in water and resinifias 
when treated with most ordinary solvents. The acid also combines 
with hydroxylamine. 

Ethyl diphenylpyrroline-p-carloxylate, 

H 2 Ph 2 -COOEt [=2:5:3], 

is obtained when ethyl phenacylbenzoylacetate is heated with ammo¬ 
nium acetate and glacial acetic acid. It crystallises from acetic acid 
in colourless needles, melts at 159°, and distils unchanged when 
heated in small quantities. It is readily soluble in alcohol, ether, 
benzene, and glacial acetic acid, sparingly in light petroleum, and 
insoluble in water. It dissolves in warm, concentrated sulphuric acid 
with a reddish-brown coloration which changes to reddish,-violet with 
a blue fluorescence when the solution is heated more strongly. 



ORGANIC CHEMISTRY. 


149 


2 :5-Diphenylpyrrolinecarboxylic acid (Ion. cit.) melts at 216°. 
The compound described as ethyl aa-diphenylpyrroiine-/*-earboxylate 

{loo. cit.) is the amide , ^Qp^^^^C'COlSrHa. aa-Dipbenylpyrroline 


can be obtained by boiling ethyl dipbenylpymdinecarboxylate with 
alcoholic potash, by boiling diphenacyl with ammonium acetate and 
glacial acetic acid, and by heating the diketone at 150—160° with 
alcoholic ammonia. It is also obtained by distilling diphenyl pyrrole- 
carboxylic acid over heated lime, but considerable decomposition takes 
place (compare Baumann, Abstr., 1887, 735, and Holleman, loc. cit.). 
It gives the same coloration with concentrated sulphuric acid as the 
ethereal salt described above. 

EtTujl triphenylpyrrolinecarboxylate, 


C 4 NHPh 3 -COOEt [Ph 3 : COOEt = 1 : 2 : 5 : 3], 


prepared by boiling ethyl phenacylbenzoylacetate with aniline and 
glacial acetic acid, crystallises from glacial acetic acid in yellowish, 
slender needles, melts at 169—170°, and is only sparingly soluble in 
most ordinary solvents. 

Triphenylpyrrolinecarboxylie acid, C 4 NHPh 3 *COOH, prepared by 
boiling the ethereal salt with alcoholic potash, crystallises from 
glacial acetic acid in needles, melts at 273°, and is rather sparingly 
soluble in most of the ordinary solvents. It sublimes with only slight 
decomposition and gives a reddish-brown solution when heated with 
concentrated sulphuric acid. 

2 : 5-Triphenylpyrroline (compare Baumann, loc. cit.) and a com¬ 
pound melting at 140—142° are obtained when the preceding com¬ 
pound is distilled over heated lime. The substance melting at 
140—142° crystallises in colourless needles or plates, and has the same 
composition as triphenylpyrroline. P. S. K. 


Derivatives of ^-/3-Dichloronaplithalen.e. By P, Hellstrom 
(Ber., 21, 3267—3271),— Dinitrodichloronaphthalene , OtoH 4 01*(HO a )», 
is prepared by the action of a mixture of fuming nitric and strong 
sulphuric acids (equal parts) on dichloronaphthalene. It crystallises 
in spherical aggregates of bright yellow, slender, flat needles, melts 
at 169*5°, and dissolves very sparingly in ether, very readily in boiling 
glacial acetic acid. When distilled with phosphorus pentachloride, a 
compound, possibly hexachloronaphthalene, is obtained which crystal¬ 
lises in long, bright yellow needles melting at 135—136°. 

a. p-JHchlormaplitmquinone, C^HiOaCh, obtained by adding a 
solution of a-£-dichloronaphtbalene in glacial acetic aqid to a 
solution of chromic acid in glacial acetic acid (Guareschi, Ber., 19, 
1154), melts at 181°, sublimes in long, yellow needles, and is rather 
sparingly soluble in alcohol. It yields with hydroxy lamine a com¬ 
pound which crystallises in reddish-brown needles, and carbonises at 
215°. When a solution of the quiuone is treated with aniline, dichhr- 
anilidonaphikaquinone, CioHsOaCVKBLPh, is formed. It is a red, 
crystalline substance, melts at 254—255°, and is very sparingly 
soluble in glacial acetic acid, less Soluble in alcohol ,* it sublimes in 
carmine-red needles with a greenish-bronze lustra \ ' ‘ * f ' r 
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Tli© above results show tliat «- /3- dichloronaphthalene is rot identical 
with the so-called <*-dichloronaphthalene. N. H. M. 

Disubstituted Naphthalenes from the Isomeric Chloro- 
phenylparaconic Acids., By H. Erdmann and R. Kirchhoef 
(.Annalen , 247, 366—380),—The isomeric chlorophenylpa-raconic 
acids yield ehlor-«-naphthols on distillation, just as phenylparaconic 
acid yields a-naphthol (Abstr., 1884, 906), The naphthols are con¬ 
verted into the corresponding dichloronaphthalenes by the action of 
phosphorus pentachloride. Metachlorophenylparaconic acid yields 
the 1 : T-chloronaphthol. 

Ortho- and para-chlorobenzaldebydes are prepared by converting 
the chlorotolnenes into chlorobenzal chlorides, and decomposing the 
product by the action of anhydrous oxalic acid at 160°. The meta- 
ehlorobenzaldehyde is obtained from metamidobenzaldehyde. When 
the cblorobenzaldehydes are heated at 120—140° with succinic 
anhydride and potassium acetate in molecular proportion,, chloro- 
pbenylparaconic acids are produced. 

The ortho- acid, CnHgCIO* 4- 1^H 2 0, crystallises in needles, and 
melts at 146—147°. 100 parts of boiling water dissolve 14 parts of 

the acid. The para- acid crystallises with ^ mol H 2 0. 1 part by 

weight of the acid dissolves in 100 parts of water at 100°, and in 
500 at 16°. The acid melts at 119—120°, The meta- acid forms 
prisms and melts at 160—161°. 

Chloronaphthol, [Cl: OH = 4 : 1'], crystallises in plates and melts 
at 131*5°. The acetate melts at 53°, and the picrate at 160°. Both 
salts are crystalline. 

The 2 : 1'-chloronaphthol melts at 123°, and the picrate at 139°. 
The acetate is an uncrvstallisable oil. By the action of ammonium 
calcium chloride at 260°, the chloronaphthol is converted into chloro- 
naphthylamine. The hydrochloride melts at 235—239°, and yields a 
crystalline precipitate with platinum chloride. 3 : I'-chloronaphthol 
crystallises in prisms, and melts at 94°. The acetate forms rhombic 
plates, and melts at 47°. The picrate crystallises in needles, and 
melts at 165°. 

The three dichloronaphthalenes obtained by the action of phos¬ 
phorus pentachloride on the chloronaphthols have the following 
melting points:— 

Cl: Cl = 4 : V melts at 107°, and is identical with 1: 4sf dichlptb- r 
naphthalene; 2 : T dichloronaphthalene melts at 61*5°; and 3 ; V at 
48°. The two last compounds have been previously described by 
Cleve and others. W. 0. WV 

Dimethyl-^-Naphthylamirte and Diethyl-a-Naphthylamme. 
By P* Frieddander and P. Welmans (Ber., 21, 3123 — 3130). — Di- 
methyl-«-naphthylamine (Hantzsch, Abstr., 1880, 813) boils at 
272—274° (uncorr.), and is very strongly refractive. 

Amidodimethylnaphthylamine, NH 3 *Ci 0 Hfl*NMe 2 , is prepared by 
reducing the hitroso-componnd, or from the azo-derivative. It dis- 
readily in the usual solvents and in dilute mineral acids, and 
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separates from the aqueous solution as an oil; it quickly becomes 
resinous when exposed to air. The acetyl-derivative crystallises in 
pointed plates, melts at 194—195°, and dissolves readily in alcohol 
and glacial acetic acid, sparingly in ether. 

Nitrosodimethyl-x-naphthylaniine , hrO , 0 1 ftH 6 *NMe 2 , is obtained by 
adding a strong solution of sodium nitrite (7 grams) to dimethyl- 
naphthylamine (17 grams) dissolved in hydrochloric acid (BO c.c.) in 
presence of ice. The solid product is freed from adhering liquid by 
suction, dissolved in cold alcohol, and precipitated with ether. The 
substance, which is probably the hydrochloride of the base, is readily 
soluble in a little water, but is decomposed when the solution is 
diluted. The free base is precipitated as an oily precipitate which 
gradually solidifies when sodium carbonate is added to the solution of 
the hydrochloride. It quickly decomposes into dimethylamine and 
nitrosonaphthol. 

Bimethylnaphthylaminecarboxylic acid , COOH*CioH 6 *NM!e 2 } prepared 
by heating the base (2 mols.) with carbonyl chloride (1 mol.) at 
GO—70° for three to four hours, crystallises from alcohol in white, 
pointed needles melting at 163—165°. The platinochloride , 

( 0 0 OH* C ioH 6 * l!^Me 2 ) 2 , H 2 PtCl6, 

crystallises in yellow needles. The salts of the alkalis are readily 
soluble, and do not crystallise well. 

Bromodimethy Inapkthy lamine hydrobromide crystallises from water 
in presence of hydrogen bromide in quadratic plates of a silvery 
lustre. The free base is a strongly refractive oil which boils at 260° 
with decomposition. 

JDimethylnaphthylaminesulphonic acid, SOsH*CioH 6 *]SrMe 2 , prepared 
by heating the base with sulphuric acid (4 parts) at 150°, crystallises 
in lustrous plates, dissolves sparingly in water, readily in ether and 
alcohol. The sodium , potassium , calcium , and barium salts form crys¬ 
talline precipitates. 

Dimethylnaphfchylamine is readily attacked by nitric acid, yielding 
two nitro-compounds melting respectively at 87—88° and 126—128°. 

Tetramethyldiamidodinapliihjlphenylmethane , C H Ph (O ao Hs*lS"Me 2 ) 2 , 
is obtained bv heating dimethylnaphthylamine (2 mols.), benzaldehyde 
(1 mol.), and zinc chloride at 110—120°, dissolving the product in 
the smallest possible amount of benzene, and adding ether. , It 
separates in lustrous crystals, melts at 188—189°, dissolves sparingly 
in alcohol and ether, readily in glacial acetic acid, benzene, carbon 
bisulphide, and , in dilute mineral acids. The platmocUoride is 
sparingly soluble. / 

Bexamethyltriamidodinap hthylp henylmethane, 

NMe? # O 6 H4*OH(C i0 Hfi*]SrMe 2 )3, 

prepared by the action of dimethylparamidobenzaldehyde on dimethyl* 
naphthylamine, forms white needles melting at 178—179°. r ■ . ■ . „ , 

Diethyl-a^naphthylamine is readily obtained b j heating naphthyl- 
amine with aqueous soda and ethyl bromide or iodide at 110—120°, 
and. is purified in a manner similar to dimethylnaphthylamine, , it 
forms a clear oil which gradually beppine^ brpwn, mi boils at 
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283—285° (uncorr.). Sp. gr. = 1*005. The sulphate crystallises in 
thick prisms readily soluble in water. The carboxylic acid , prepared 
by the action of carbonyl chloride on the base, forms white plates 
melting at 166°. 

When naphthylarnine is heated with ethyl bromide (1*5 part) and 
alcohol at 120° (Smith, Trans., 1882, 180), a product consisting 
essentially of monethylnaphthylamine is formed. N. H. M* 

a-Naphtholbidiazobenzene and «-N aphthylaminebidiazo- 
benzene. By 0. Kbohn (Ber., 21, 3240—3242).— a-Naphtholbi- 
diazobenzene , OH'CioHsfNVPh)^ [OH ; N 2 Ph : N 2 Ph = 1:2: 4], is 
readily obtained by adding a solution of diazobenzene chloride 
(2 mols.) to a slightly alkaline solution of a-napbthol (1 mol*). 
After 12 hours, the compound separates as a brown powder, and 
is extracted with boiling, dilute alkali. It is purified by crystallisa¬ 
tion from aniline, and will then crystallise well from any solvent. 
It melts at 183°, and dissolves very readily in chloroform, readily in 
ether, benzene, and in boiling aniline, sparingly m light petroleum, 
alcohol, and glacial acetic acid; the solution in strong sulphuric acid 
is dark-green. When reduced with tin and hydrochloric acid, aniline 
and diamido-^-naphthol are formed. 

M-Naphthylaminebidiazobmzene , [NH 2 : H 2 Ph : N 2 Ph = 1:2:4], is 
prepared by adding a strong aqueons solution of diazobenzene chloride 
(1 mol.) to an alcoholic solution of naphthylazobenzene (1 mol.) con¬ 
taining sodinm acetate; in 12 hours the reaction is finished. It 
crystallises from aniline in red needles, melts at 189°, and dissolves 
readily in chloroform, sparingly in most other solvents. The acetyl - 
derivative is yellow, and melts at 265° ; the solution in sulphuric acid 
is brown. When #-naphtbylaminebidiazobenzene is reduced with tin 
and hydrochloric acid, aniline and a triamidonaphthalene are formed ; 
the latter reacts with phenanthraquinone in presence of glacial acetic 
acid, yielding an azine which dissolves in strong sulphuric acid, 
forming a green solution. The azo-group is, therefore, in the ortho¬ 
position to the amido-group. H, > H. M* 

Naphthoic Acids. By A. G. Eksteand (/. pr . Ohem . [2], 38, 
241—285; Compare this vol., p. 52).—The acetyl-derivative of ami do- 
a-naphthoic acid (m. p* 211°) forms microscopic needles, melting 
above 289°; the calcium salt crystallises with 3 mols. H 2 0 in very 
soluble, violet needles; -the hydrochloride forms anhydrous, violet 
needles, soluble in warm water and alcohol, melting above 290°; the 
sulphate and ?iitra<te are also described. When the acetyl-derivative 
is treated with nitric acid (sp. gr. 1*42), nitracefylamido-x-naphthoic 
acid is produced; it melts at 259°, and is easily soluble in alcohol. 

When chlorine i& passed through a glacial acetic solution of the 
same amido-a-naphthoic acid containing some iodine, a mixture of 
ammonium chloride and dichloronaphthaquinonecarboxylic acid t 
CmHsGaCVCOOH, is obtained. This acid crystallises in violet 
needles melting at 255°; when treated with ammonia it is converted 
Into red needles of a diammonium salt, GNHv CwHsOaCl’C 0 QNH 4 , 
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of chlorhydroxynaphthaquinoruecarboxylic acid. From this the acid is 
obtained by heating with sodium hydroxide solution until all 
ammonia is expelled, and then adding hydrochloric acid; it crystal¬ 
lises in orange-yellow, rhombic tables melting at 246°; the acid 
ammonium salt is obtained by the action of mineral acids on the 
diammonium salt. 

Ghloronitro-a-naphthoic acid , obtained from chlor-a-naphthoic acid 
(1 : T), crystallises in broad prisms melting at 227°; its ethyl salt 
melts at 84°. By reduction, this acid yields chloramido-oi-naphthoic 
acid , which crystallises in needles, beginning to melt at 210°, but not 
fully melted until 285°; its hydrochloride is described. 

Dichloronitro-x-naphihoic acid is obtained from dichloro-a-naphihoic 
acid, (COOH : Cl : Cl = 1 : 1' : 4'), and melts at 165°; it has a very 
bitter taste. 

The sodium salt of dinitro-a-naphthoic acid, of melting point 265° 
(Abstr., 1884, 1361), crystallises with 6 mois. H 2 0, and the barium 
salt with 2f mols. H 2 0; the calcium salt is soluble in 138 parts o£ 
water at the ordinary temperature. The compound formed when 
this acid is reduced with hydrogen sulphide in an ammoniacal solution 
(Abstr., 1886, 949 ; 1887, 373) contains sulphur as part of the mole¬ 
cule ; it would thus appear to be a sulphide of diazinenaphthoic acid, 

S[<^>CioH & *COOH] a . When the dinitro-acid is reduced with tin 

and hydrochloric acid, diamidonaphthalene is formed, and at the same 
time, if the acid is first dissolved in glacial acetic acid, a black powder 

which appears to be di-imido-oc-naphthoic acid , COOH*CioH 5 <;^^^>. 

The ethyl salt of trinitro-amaphthoic acid (m, p. 283°) Crystallises 
from alcohbl in small brown prisms, which melt at 131 a ; the calcium 
salt crystallises in brown laminae or needles, with 5 mols. H 2 0. 

When nitro-a-naphthamide (Abstr., 1886, 948) is reduced with tin 
and hydrochloric acid, chloronaphthostyril is produced; it crystallises 
in green or yellowish-green needles, which melt at 265° and sublime. 

Ohloronaphtholactone , CioH fl G10CO (compare Abstr., 1886, 716), is 
formed when chlorine is passed through a carbon bisulphide solution 
of naphtholactone containing some iodine; it melts at 184—186*; 
when it is dissolved in weak soda solution and hydrochloric acid 
added, slender needles melting at 190—191° are obtained; these are 
chlorhydr<mf-ct~naphthnic acid . The calcium salt is anhydrous. If the 
naphtholactone is dissolved in nitric acid (sp. gr. T42) and some 
fuming, acid added, niironaphtholactme is formed; it crystallises from 
glacial acetic acid in slender, yellow needles, melting at 242°, aud 
sparingly soluble in alcohol; by treating it like fhe ehloronaphtho- 
lactone, a nitrohydhroxynaphthoic acid is obtained, in rhombic tables* 
melting at 242°; its calcium salt contains mols. H 3 0. 

■ ' A. GL B* 

Action of Sulphuric Acid on a-Nitronaphtbalene. ,By; Wv 
Palmaer (Bar., 21, 3260—3264). — blitronaphthaleae is heated 4 m a 
water-bath with ordinary sulphuric aeid (2 parts) and fumihf iCid 
(1 part); after 10 hours, the product is poured ini^ 
the a-sulphonic acid separates.* The fitrate 1 !® ^th chalk 

, V ■. O’ V . ■ 
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and evaporated down; on cooling, the calcium salts of the and 
/3-acids separate. The mother-liquor from the calcium salts is treated 
■with potassium carbonate, and the potassium salts converted into 
chlorides. On crystallising from various solvents, two chlorides, 
NOa-CioHe-SOaCl, melting respectively at 167° and 126°, were separated. 
The chloride of higher melting point forms slender, yellowish needles, 
sparingly soluble in glacial acetic acid; when heated with water in 
closed tubes, the acid is obtained in readily soluble needles. The 
ethyl salt , hTO^CioBVSOsEt, forms thin, yellow needles, melting at 
106—107°. The amide , N0 2 -C in H 6 *S0 2 *]SFH 2 , crystallises in small, 
yellowish-white needles, melting at 223°. When the chloride is dis¬ 
tilled with phosphorus pentachloride, dichloronaphthalene melting 
at 61° is formed. The chloride is, therefore, a derivative of the 
3-acid (a-nitro-/3-sulphonic acid). The potassium salt, NCVCiqH^SOsK 
4 * -|H 2 0, forms very readily soluble, yellow needles; the sodium salt 
crystallises in spherical aggregates of needles; the silver salt crystal¬ 
lises in readily soluble, well-formed needles; the barium salt (with 
3 \ mols, HoO) forms groups of needles; the anhydrous barium salt 
dissolves in 9'1 parts of boiling water, and in 377 parts of water at 
17°. The calcium salt forms long, soft needles, very soluble; the 
lead (with 3 mols. H 2 0), magnesium (with 9 mols. H 2 0), manganese 
(with 10 mols. H 3 D), copper (with 8 mols. H 2 0), and zinc (with 
10 mols. H s O) salts were also prepared. 

The sulphochloride, melting at 126°, forms monoclinic crystals 
identical with the chloride of /3-nitronaphthalenesulphonic acid;, 
a :b : c = 0*9956 : 1 : 0-8308; j8 81° 28'. IST. H. M. 


7 -AmidonapMhalenesulphonie Acid. By P. T. Cleve ( Ber 21, 
3271—3276). Potassium 7 - amidonapMhalenesulphonate, 

KH 2 -Ch>H 6 -S0 8 K, 


and the ammoviun salt are very readily soluble; the sodium salt forms 
readily soluble scales; the silver salt , with 1 mol. H 2 0, separates in 
white microscopic needles; the calcium and barium (with 1 mol. H a O) 
salts are readily soluble, and crystallise respectively in needles and 
thin plates; the lead salt forms very lustrous prisms. 

<y~Diazonaplithalenemlphomc acid, CioHe<gQ >*, crystallises in 


rather large, yellow crystals. 

- Ami don aphthalevesulphon amide, HU* - 0 i 0 H 6 *S 0 2 *NH 2 + H 2 0, pre¬ 
pared by reducing the nitrosulphonamide with hydriodic acid, 
crystallises in small gronps of lustrous needles, melts at 131°, and 
dissolves readily in dilute hydrochloric acid. The hydrochloride forms 
sparingly soluble, yellow prisms. The acetyl-derivative , 

KH 3 -SO 3 -C, 0 H 8 draAc, 


crystallises from boiling water in tufts of needles, which melt at 
220—221°. The carbamide, NH.-OO-KE-O^He-SO^lSrH'CO-NH,, is 
formed by the action of potassium cyanide on the hydrochloride of 
the amide. It is amorphous, melts at 273°, is readily soluble in 
aqueous soda, almost insoluble in water. „ 
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y-Qkloronaphthalene sulphochloride , CioHeChSOaCl, is prepared by 
beating tbe diazcsulphonic acid with hydrochloric acid, neutralising 
the product with potassium carbonate, and treating the potassium 
salt with phosphorus pentacliloride. It is crystallised from light 
petroleum. It melts at 106°. Potassium chloronaphthalenesulplionate 
crystallises in thin, lustrous scales, rather soluble in boiling water; 
the silver salt forms small, stellate groups of needles; the barium salt , 
with 3 mols. H 2 0, forms very sparingly soluble, microscopic needles. 
The eihijl salt crystallises from alcohol in long needles melting at 
76—79°. The amide forms small, triangular scales, melts at Ids’ 5 , 
and is very sparingly soluble in water. IT. H. M. 

5-Amidoriaphthalenesulphonic Acid. By P. T. Cleve (Ber., 21, 
3264—3267).— Potassium B-amidonaphthalenesulphonate , 

NH 2 -C 10 H 6 *SO 3 K, 

forms very soluble, thin scales; the sodium salt (with ^ mol. H 2 0) 
forms readily soluble, thin needles ; the ammonium salt crystallises in 
very soluble, thin plates; the calcium salt (with 2 mols. H 2 0) is a 
readily soluble powder and becomes quickly coloured when exposed 
to air; the barium salt crystallises in rather sparingly soluble, fiat 
needles. The zinc salt (with 4 mols. H 2 0) forms lustrous, yellow, 
rather sparingly soluble, well-formed needles; the magnesium , lead , 
and silver salts are also described. The diazo-acid , C 10 H 6 lT 2 SO 3 , pre¬ 
pared by the action of nitrogen trioxide on the anhydrous acid 
suspended in absolute alcohol, is a powder. When aqueous alcohol is 
used, ah intensely violet dye of the formula 

SO ? H‘C ao H 6 -IT 2 *C 1 oH 5 (ITH 2 )‘S03H 4* 2£H 2 0 

is obtained; this is soluble in water and becomes brown when treated 
with alkali. The sulphonamide, NHo'C^Hg'SOs'ITHji, is prepared by 
boiling the nitrosulphonamide dissolved in glacial acetic acid with 
hydriodie acid; it crystallises in slender, yellowish needles, and 
melts at lj31°. The hydrochloride , ITHjj'SOa'CioH^ITHsjHCl 4- H 2 0, 
forms slender needles; the hydriodide forms lustrous, yellowish 
needles soluble in water and alcohol; the acetyl-derivative , 

ITHAc* CioHs* S O^ITHfc 

crystallises from boiling water in slender, white needles melting at 
213°, The carbamide , NH»*OO^H*O 10 H a *SO 2 -lTH'CO^H 2 , is pre¬ 
pared by the action of potassium eyanate on the sulphate of the 
amide ; it is an amorphous powder, melts at 225°, and dissolves very 
sparingly in water, alcohol, glacial acetic acid, &c., readily in 
aqueous soda. 

Arrddothionaphthol , 2Oj 0 H 6 dSTH$*SH 4- EtOH, is obtained by heating 
the amide with hydriodie acid and phosphorus; the thin, lustrous 
plates of amidothionaphthol hydriodide are treated with ammonia 
and the oil dissolved in- alcohol. It separates in sparingly soluble 
needles melting at 127°. if. H. K. 


m 3 
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Constitution of Isomeric Naphthalene-derivatives. Part I. 
aac-Disubstituted. Compounds. By H. Erdmann {Annalen, 247, 
806—866).—The naphthylaminesulplaonie acids yield a- or /3-naphthyl- 
amine on the elimination of the snlphonic groups, and «- or /3-naphtha- 
lenesulphonic acids on the elimination of the amide-groups. The 
disubstitution products of naphthalene are divided into four classes 
for the purpose of classification: namely, 3-««-naphthylaminesulphomc 
acids; 3-/J/3-; 4-#-/3-; and 4-/3-a-naphthylaminesulplaonie acids. 

In the preparation of «a-nitronaphthalenesul phonic acid [1 : 4'] 
from *-nitronaphthalene by Cl eve’s process, the more soluble isomeride 
[1 : V] is obtained as a bye-product. 

The properties of [1 : 4] aa-naplithylaminesulphonic acid have 
been described by Piria (as naphthionic add) (Annalen, 78, 81), and 
by Witt (Abstr., 1886, 364). The author has previously shown 
(Abstr., 1888, 290) that the acid which Witt (Abstr., 1886, 554) 
obtained by the action of fuming sulphuric acid on «-naphthylamine- 
hydrochloride is the [1 : 4'] naphthylaminesulphonic acid, .. The 
[1 : l f j acid is obtained from Schollkopf’s patent naphthylaminesul¬ 
phonic acid S, which consists chiefly of the sparingly soluble sodium 
salt of this acid. The pure acid forms white needles.', 238 parts of 
boiling water or 4800 parts of water at 21° dissolve 1 part ]py weight 
of the acid. The cold, aqueous solution produces a violet coloration 
in solutions of auric or ferric chloride. The sodium salt crystallises 
in compact tables or plates, and the potassium salt crystallises in 
plates. One litre of water dissolves 267 grams of the sodium salt at 
100° and 11*3 at 24°; also 149 grams of the potassium salt at 100° 
and 35’6 at 19°. The lead salt crystallises in plates and the silver 
salt in feathery crystals. Benzaldehyde unites with the sodium salts 
of the aamaphthyl amines a iphonic acids, forming sodium benzal- 
naphthylaminesulphonate, The sodium salt of the [1 : 4] acid crystal¬ 
lises with 1 mol. HgO in golden plates, the [1 : 4'] salt is white, 
contains 2 mols. H 2 0, and is distinguished from the preceding salt by 
its ready solubility in water. An analogous [1:1'] compound is not 
formed. 

Dilute sulphuric acid at 180° converts each of the three isomeric 
#a-naphthylaminesu I phonic acids into a-naphtbylamine. In preparing 
the diazo-compounds, the snl phonic acids must be in a finely divided 
state, the solutions must be cold and strongly acid, and during the 
operation the nitrous acid must be present in slight excess. The 
[l : 4] diazonaphthalenesnlphonic acid is yellow, the [1 ; 4'] is grey, 
and the [1:1'] forms greenish-yellow prisms. The latter compound 
is distinguished from the others by melting without detonation. 
Reduction with tin and hydrochloric acid converts the diazo-com¬ 
pounds into aa-naphthylhydrazinesulphonic acids. The [1 ; 4] acid 
forms white needles, soluble in hot water, but more freely soluble in 
hot hydrochloric acid. The sodium salt, C 10 H 6 (N 2 H 8 )*SO 3 lSra + 4H a O, 
crystallises in plates. The [1:4'] acid forms plates or, groups of 
needles. Its sodium salt crystallises with 3£ mols. HaO. The 
[1:1'] acid is deposited in slender plates. The potassium and 
sodium salts are anhydrous. The latter is characterised by its 
^ SjP&ring solubility in water. The ammonium salt is freely soluble. 
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The three isomeric acids yield ^-naphthalenesulphonic acid on boiling 
with an acid solution of cupric chloride. 

The 1 : 4- and 1 : 4/-nnphtholsulphmic acids are prepared by dis¬ 
solving the corresponding diazonaphfchalenesulphonie acids in boiling 
sulphuric acid diluted with four times its weight of water. The 
former has been described by Neville and Winther (Trans., 1880, 682). 
The latter is a deliquescent, crystalline substance, and melts between 
110° and 120°. Under similar conditions, [1 : 1 '] diazonaphthalene- 


sulphonic acid yields an anhydride, naphthosultone , Ci 0 H 6 <^o/^ ^>. The 


sultones bear the same relation to 7 -hydroxysulphonic acids that the 
lactones do to 7 -hydroxycarboxylic acids. Naphthosultone crystallises 
in prisms, melts at 154° and boils above 860° with partial decompo¬ 
sition. It is soluble in chloroform and in warm benzene. At the 


ordinary temperature, alkalis do not act on the sultone, but at 180° 
alcoholic ammonia converts it into the ammonium salt of [1 : 1 '] 
naphtholsulphonic acid, OH*CioH 6 *S 0 3 NIl 4 . The ammonium salt is 
freely soluble in water, and the solution gives a precipitate with lead 
salts, and also on boiling with an excess oi sodium hydroxide, the 
basic sodium salt C l 0 H fi SO 4 Na 2 + 1^H 2 0. The free acid crystallises 
with 1 mol. H 2 0 , and produces with ferric«chloride a deep green color¬ 
ation changing to red. 

The conversion of [1 : 4]-and [1 : 4']-naphthylaminesulphonic acids 
into the corresponding dichloronaphthalenes has been previously 
described by the author (Abstr., 183©, 290), but the [1 : l']-diazosul- 
phonic acid, on treatment with phosphorus peutachloride, yields 
chloronaphthosultone , CmHfiCISOa. This compound forms yellow 
needles* and melts at 174—175°. It is not attacked by alkaline 
solutions at the ordinary temperature, 

[1 : 4]-Dibydroxynaphthalene is identical with #-naphthahydro- 
quinol; [1 : 4']-dihydroxynaphthalene has been described by 

Bernthsen and Semper (Abstr., 1887, 674). The [1 : l']-dihydr- 
oxynaphthalene is obtained from napbth os niton© by fusion with 
potassium hydroxide. It crystallises in needles or plates and melts at 
137—138°, and dissolves freely in ether, benzene, and toluene. The 
diacetate , Oi 0 He(OAc) 2 , melts at 147—148°. 

, Two #«-dinitronaphthalenes are known; [1 : 4'] melts at 218 Q and 
[ 1 : 1 '] at 170 V , 

Aguiar (Ben, 7, 309) has described the preparation and properties 
of £1 : 4']- and [1: I'j-diamidonaphthalenes from the corresponding 
dinitronaphthalenes. W. O. W. 


Tie Dextrorotatory Terehenthene. By B. Pesci (flhevu Omtr 
1888, 1097—1098, from Ann. Ohm. Farm., 7, 353—358),—The 
terebenthene was obtained from American turpentine by fractionat¬ 
ing in a vacuum, and was found to be the principal product; sp. gn 
— 0;8641, boiling point 156—157". Specific rotation, [a]n — 
+ 13*945°. The American turpentine Contains also laevorotatory mb- 
stances. u \ 

,Nitroterelenthene was prepared by treating the terebehthen# with 
potassium nitrite and dilute sulphur^ acid, the g^een <>ily product 
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'was shaken with ammonia, washed with dilute hydrochloric acid, 
and distilled twice in a current of steam. It iB a yellow liquid, 
hawing the odour of peppermint oil. Sp. gr., 1*0499 ; specific rotation, 
[«]d = +2*984. By reduction with zinc and acetic acid, the same 
amidoterebenthene, Ci 0 H l5 KH 2 , was obtained as the author prepared 
from the laevorotatory terebenthene. The hydrochlorides of both 
show the same specific rotation: [*] D = —48*508° and — 48*629°. 

The hydrochloride of Icevote^'ehenthene possesses the specific rotation 
[*] D = —-30*687°, melting point 125°. Lcevoterebenthene hydrobromide: 
specific rotation [*] D = —27*802° and melting point 87°. 

Dextroterebenthene hydrochloride and hydrobromide are optically in¬ 
active. Their melting points are 125° and 91° respectively. These 
facts go to prove the non-identity of the two terebenthenes. 

J. W. L. 

Hydroxyeamphoronic Acids. By J. Kachler and F. Y. Spitz er 
(Monatsh ., 9, 708—726).—The two isomeric hydroxyeamphoronic 
acids, formed by the action of aqna regia on camphoronic acid, cor¬ 
respond in their crystalline form with the two modifications which 
Kachler obtained by heating camphoronic acid with bromine and sub¬ 
sequent treatment with water. Further investigations of the com¬ 
pounds obtained by the action of bromine show that they are not 
chemically identical as previously suggested. In order to isolate the 
isomerides, the mixture of acids dissolved in a small quantity of warm 
water is treated with aqueous baryta until the solution gives only a 
feebly acid reaction. Ammonia is added until the solution is distinctly 
alkaline, and the mixture shaken for some time, when bibasic barium 
a-hydroxycamphoronate separates out, the /3-salt remaining in solution. 

K-Hydroxycamphoronic acid , C 9 H u 0 7 , crystallises in monoclinic 
plates or prisms. It is only slightly soluble in ether, dissolves readily 
in cold water and alcohol, softens at 100°, and melts at 216*5° (corr.). 
On long exposure to air, or more quickly over sulphuric acid, the 
crystals lose water and are converted into the anhydride CoH^O^, 
which, on heating, loses more water, forming the anhydride CqHioOs. 
This is a crystalline powder, which dissolves readily in alcohol and 
water, and melts at 135—137°. Both anhydrides are reconverted into 
the acid by boiling with water. The salts of the «-acid are mostly 
easily soluble in water. The acid potassium salt, C 9 H i3 K0 7 , crys¬ 
tallises in stout needles, the dipotassium salt, CyH^KsO? + ^HaO, 
in scales; when heated at 100°, the latter yields the compound 
CaHioKsOfi. The calcium salt, C 9 H 12 Ca0 7 + 4H a O, crystallises in 
bundles of needles; the barium salt, C 9 Hi 3 Ba0 7 , in thin plates only, 
slightly soluble in water; the silver salt, C 9 H l3 Ag 3 0 7 4- H a O, forms 
minute crystals; the copper and lead salts are anhydrous. All the 
above-mentioned salts in the anhydrous condition lose the elements of 
a molecule of water when heated. The ethyl compound, CgHnEtOa, 
crystallises in rhombic plates melting at 158° (corr.). If heated, it 
gives the anhydride of ^-hydroxyeamphoronic acid and alcohol, and on 
. passing ammonia through the ethereal solution, the salt C$H 10 EtOe'KH 4 , 
crystallising in needles, melting at 168—170°, is formed. 

fi-Hydrowy camphoronic acid is not so soluble as its isomeride. 
tFhen air-dried, it has the formula C 9 H u 0 7 , melts at 250*9° (corr*)* 
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but loses water on beating, forming an anhydride, and furnishes mono-, 
di-, and tri-basic salts, of which the tribasic salts of lead and barium 
are insoluble. The potassium salt, CgHjsK^O? + -|H 2 0, is hygroscopic. 
The barium salt, CgH^BaO? + 4H 2 0, crystallises in needles. The 
ethyl-derivative, C 6 Hi 0 EtOe, forms needles melting at 158*5—159*5° 
(corr.), and resembles its isomeride, forming with ammonia the com¬ 
pound CaHioEtOe-NHi, melting at 165°. 

The authors find that when camphoronic acid is heated with 
bromine no bromo-derivative is produced, but the above-mentioned 
anhydrides which, on treatment with water, yield a mixture of *- 
and /S-hydroxycamphoronic acid. G. T. M. 

Syringin. By G. Korner ( Chem. Qentr 1888, 1098 — 1099, from 
Rend. R. List. Lombardo [2], 21, 568—572).—The author finds that 
syringin, formerly considered as a glucoside, is hydroxymethylconi- 
ferin, CnH^O?. He prepares it according to Kromayor’s method 
(Die Bitterstoffe , 1861, 56). It crystallises from water in long, 
slender, white needles, which are only sparingly soluble in cold water, 
but readily in hot. It contains water of crystallisation, which is given off 
at 100°. Melting point 191—192°. It does not form insoluble com¬ 
pounds with solutions of metallic salts ; it reacts with mineral acids 
similarly to coniferiu. By the action of emulsin, syringin is split up 
into dextrose and syringenin , OH*C 6 Ho( 0 Me 3 ) 2 *CaH**0H (hydroxy- 
/meihylconiferyl alcohol ) ; the latter resembles coniferyl alcohol. 

By oxidising syringin with potassium permanganate, glucosyringic 
acid, CisHvoCho, is formed, crystallising from water in slender, colour¬ 
less needles with 2 mols. H 2 0. It is sparingly soluble in cold water, 
readily in hot. Melting point about 208°. When crystallised from 
alcohol, it melts at 214". Thus prepared it contains no combined water. 
The lead salt is but little soluble ; the salts of potassium and barium 
crystallise in needles. By heating glucosyringic acid with dilute 
sulphuric acid, it splits up into dextrose and syringic acid, C 9 H 10 O 5 . 
This decomposition is also effected by tbe action of emulsin at 80°. 

By the oxidation of syringin with cold, very dilute chromic acid, 
glucosyringinaldehyde is formed; it is soluble in water, but , only 
sparingly in alcohol, and insoluble in ether. It combines with phenyl - 
hydrazine, the compound crystallising in needles, and melting at 156°* 

The aldoxime is decomposed by emulsin or dilute sulphuric acid 
into glucose and syringinaldehyde, OsHmCh, which has the smell of 
vanilla. It reacts readily with phenylhydmzine and hydrogen 
sulphites, forming soluble compounds. Syringic acid is. sparingly 
soluble in cold water, more readily in hot water, soluble in alcohol. 
It is monobasic and melts at 202°. The barium salt Crystallises with 
3 mols, H 2 0. The methyl salt, OsHsO^Me + H 2 0, is soluble in hot 
water, and melts at 83*5°. Syringic acid, when heated with hydrogen 
iodide a little above 100°, decomposes with liberation of methyl 
iodide. With sodium methyl oxide and methyl iodide it forms meffajl 
methylsynngate , ChH 14 0 6 , melting at 82*5 . Metlvylsyringi# mid, 
C w Hi ? 0 5 , , melts at 168°, and is somewhat soluble in hot water, dis¬ 
tillation with calcium hydroxide produces tnmethylpyrogalloh By 
cheating syringic acid above 225°, dimethylpyrogallol, OB*G^40^)^ 
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with feme chloride it gives at first a blood-red coloration, 

£utl r ?peT '- ed n f edles - Cedriret was observed in 
solution. Methylsyringic acid was identified as trimethylgallio 

J. W. L. 

Arganin. By S. Cotton (J. Pharm. [5], 18, 298—3021 —This 

ar2£ treeTfVlf est ? cted from fche kernel of the nut borne by the 
si* Tt If °/l ei> £ a P°t aoece ’ growing in Morocco and Mada¬ 
gascar The almond itself is bitter but contains over 66 per cent of 

ThTStJ?^ “\ w ¥ c \ c ?? geals at °°> and has » density of 0-914 

SdeandSlt 1 ^ “ f’ ^ preform, carbon bisnl- 
and o’ ght petroleum, is easily soluble in water and 90° alcohol ■ 
and somewhat less soluble in absolute alcohol. It is extracted bv 

S„nt* d k r*.> i ‘ h * ,h " »■»»<*“Sv« t 

W TW ^ ’k^® 11 e 1 xtr . actm g with 99° alcohol with the aid of 

fern S ““”y “ “>• 

* jr 

Z&p&i&sSS&sr&g 

solves in ^alkalis °with T°*P boaB ’ red colouring matter, which dis- 

fluorescemJrouo an , d P rokabl y belongs to the 

i P* -tljdrioaio acid produces similar results Wh AT1 

SSS=HSSf~S:S 

pot * sk , ,t20 °".>>«t»««£d^faSpSJ! 

solution wl„ 

eld water outrtete o JrJid wba.fCSSL5”' i T‘' **“, . 

m s ^ + • 
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and explodes above 150°. The produot of the action of nitric 
acid also contains a non-crystallisable isomeric trinitro-orcinol. If 
homopterocarpin is treated with excess of bromine* the compound 
G 2 4 H 18 Br 6 0 6 is obtained; it dissolves in benzene and separates in 
crystalline plates melting at 270°, when the benzene is mixed with 
an equal volume of ether. The interaction of equal molecular pro¬ 
portions of homopterocarpin and bromine in solution in chloroform 
yields a mono-derivative, which separates from boiling 

alcohol in white crystals. Phenylhydrazine and acetic anhydride 
have no action on homopterocarpin. Prom these results, it follows 
that the formula originally ascribed to homopterocarpin must be 
doubled, and it would seem to be a condensed poly-orcinol, but its con¬ 
stitution is not yet definitely determined. 

Pterocarpin yields similar results, but the action of nitric acid 
is more energetic. It yields a crystalline mo nobromo-derivative, 
C 2 oH 15 Br0 6 , and hence its true formula is C 2 oH 1Q 0 6 . Pterocarpin is 
in all probability a lower homologue of homopterocarpin. 

0. H. B. 

Dipicolylmethane. By A. Ladenburg (Ber., 21, 3099—3104).— 
Dipicolylmethane , CH 2 (GH , C & NrH 4 ) 2 , is obtained by heating a mixture 
of picoline (from the mercury salt) with methylal in molecular propor¬ 
tion, in presence of zinc chloride for 10 hours, at 280—290°. The 
product is treated with dilute hydrochloric acid, heated on a water-bath 
for some time, made alkaline, and distilled. The residue is extracted 
repeatedly with ether, and the base extracted from the ethereal solu¬ 
tion with dilute hydrochloric acid. The solution is treated with mer¬ 
curic chloride as long as any resin is precipitated, filtered, freed from 
mercury by means of hydrogen sulphide, made alkaline with soda, and 
extracted with ether. The base is distilled under reduced pressure. 
It is a light-yellow oil, insoluble in water, readily soluble in alcohol 
and ether, and boils at 319—323° under 760 mm. pressure. Sp. gr. = 
1*0281 at 0°. , The hydrochloride forms deliquescent needles,; the 
j plaUnochloride, CiaHuN^HgPtClg, crystallises from water in sparingly 
soluble, lustrous plates which melt at 215° with decompositionthe 
aurochloride , (CiaHuK^sjHiAuaClia + 1^H 2 0, separates as, an oil 
which solidifies to small needles; the mercurochloride , 

O w H M JSr J> H,Hg*OU 

crystallises like, ammonium chloride, or in large plates, and melts at 
161*; the picraie, cadmioiodide, p&riodide , and hismuthoiodide were 
prepared. 

JDipipecolinemethane , CisHsa^, prepared by reducing the above com¬ 
pound with sodium and alcohol, forms a white, crystalline mass, melts 
at 52’-*54°, and boils at 195° under 26 mm. pressure. It dissolves 
readily in benzene and etber, very readily in alcohol, and is rather 
sparingly soluble in water. It is a strong base, but yields mostly oily 
salts. The hydrochloride , C^HgeNa^HOl, is crystallise , Tctrwmffliyl- 
\ dipipecolyl methiodide^ 2 , 2MeI, forms white crystals, very 

readily soluble in water; the aurochloride C»H 24 Me^S 4 B^A.Ua 01 ^ 
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crystallises in needles melting at 170—171°, with decomposition. 
The constitution of the base is probably CHo(CH 2 , CfibrMeH 9 ) 2 . 

N. H. M. 

The Two Bidesyls, By J. 0. Garret (Ber., 21, 3107—3108).— 
Both bidesyls (Knoevenagel, Abstr., 1888, 706) yield tetraphenyl- 
pyrroline , C 2 8 H 21 bT, when heated with alcoholic ammonia at 150°. 
This crystallises in large needles, melts at 211—212°, and is almost 
insoluble in alcohol. On one occasion, the preparation from iso- 
bidesyl melted at 234—235°, but was otherwise identical with'the 
other preparations. N", H. M, 

Methylstilbazole and its Reduction-products. By P. Baoh^r 
(B er., 21, 3071—3082).— Methylstilbazole , C 14 H 13 N, is formed when 
a- 7 -lutidine is heated at 215° with benzaldehyde (1 mol.) and anhy¬ 
drous zinc chloride. The product is mixed with alcohol, acidified 
with hydrochloric acid, distilled with steam to free it from benzalde¬ 
hyde and hydrocarbons, and the residual oily liquid separated. After 
adding excess of soda, the mixture is distilled with superheated steam; 
the unchanged lutidine which passes over first is collected separately, 
and the new base, which is very slightly volatile, is extracted from the 
latter portions of the distillate with ether, the solution dried over 
potash, evaporated, and the base distilled. The yield is about 
15*4 per cent, of the theoretical quantity. It is a yellow, viscid, 
strongly refractive oil, boils at 321—326° with slight decomposition, 
and is readily soluble in alcohol, ether, chloroform, and carbon bisul¬ 
phide, but insoluble in water. 

The hydrochloride and the hydrobromide cannot he obtained iu 
crystals, but the Jiydriodide , prepared by dissolving the base in fuming 
hydriodic acid, crystallises from hot alcohol in microscopic, yellow 
needles melting at 210—211°. The periodide is crystalline, and 
readily soluble . in alcohol, but insoluble in water. The picrate , 
Ci 4 Hi 3 N, 0 ,H 8 N 3 0 7 , crystallises from hot alcoholic hydrochloric acid in 
microscopic, yellow needles, melts at 192—193° with previous soften¬ 
ing, and is . very sparingly soluble in hot dilute hydrochloric acid. 
The mercurochloride , C^HisNjHHgCb, crystallises in needles, has no 
well-defined melting point, and, is soluble in dilute hydrochloric acid. 
The platinochloride t Gi 4 H 13 N,HoPtCl 6 , crystallises in small, yellow, 
needles with 1 mol. H 2 0 , melts at 183°,' decomposes at 188 p , and is 
soluble in hot dilute alcohol, but very sparingly soluble in hot 
hydrochloric acid. The aurochhride , C u Hi 3 N,HAuCh, prepared by 
^precipitating a boiling solution of tbe hydrochloride, crystallises in 
golden needles,. melts at 141—142°, and is sparingly soluble in boiling 
water. Potassium bismuth iodide, potassium cadmium iodide, and 
„ stannous chloride produce precipitates in a hydrochloric acid solution 
of the base. The bromide , C u H ia Br 3 ]Sr, prepared by treating the 
base with bromine (1 mol.) in carbon bisulphide solution, sepa¬ 
rates from hot alcohol in small, nodular crystals, and melts at 
139—140°. , 

pihydromeihylstilhazole , Ci 3 H 15 ]Sr, is prepared by heating methyl- 
.stilbazole (I part).with fuming hydriodic acid (10 parts) at 160°, 
? $£fc$ting the resulting periodide with sulphurous anhydride, decom** 



ORGANIC CHEMISTRY. 


163 


posing the iodide with fola, and distilling the base with steam. It is 
a colourless oil boiling at 290—295°. The pier ate, CuHi 5 ]Sr,C ft H 3 lSf 3 0 >; J 
crystallises in small, citron-yellow needles, melts at 154—156°, and is 
readily soluble in hot alcohol, but only sparingly in ether. The platino- 
chloride , CuHisbT^PtCls, is crystalline, melts at 168° with decom¬ 
position, and is very sparingly soluble in water, but more readily 
in dilute alcohol. The mercurochloride , CuH 15 K,HHgCl 3 -f H 2 0, 
crystallises from hot, dilute hydrochloric acid, in which it is readily 
soluble, in large needles, and melts at 93—95°. The remaining salts 
cannot be obtained in a crystalline condition. 

Meihylstilbazoline , CiJB^N, is prepared by reducing a boiling 
alcoholic solution of methylstilbazole with sodium and distilling the 
product with steam ; it is a colourless oil, boils at 286—291°, and 
becomes yellow on keeping. It is readily soluble in alcohol and ether, 
but sparingly in water, to which it imparts an alkaline reaction. It 
yields an oily nitrosamine, and all the salts examined were also oily 
compounds. 

Methylpyridinecarboxy lie acid, GgNHgMe-COOH, is obtained in small 
quantity when fli- 7 -lutidine is oxidised with the calculated quantity 
of a 1 | per cent, solution of potassium permanganate, but the principal 
product is lutidinic acid. Methylpyridinecarboxylic acid crystallises 
from hot alcohol, in which it is only moderately soluble, in small 
plates, decomposes at about 260° and is very readily soluble in water. 
It gives no reaction with ferrous salts, and yields picoline when heated 
with lime. 

When «- 7 -lutidine is heated at abont 225° with benzaldehyde 
(2 mols.) and anhydrous zinc chloride, an oily, seemingly neutral 
compound is obtained. F. S. K. 

/ 5 -Ethyha-stilbazoIe and its Derivatives. By G, Platk (JBer., 
21, 3086—3099 ).—p-mhyL*-8tilbazole, CsNHaEtrCHlCHPh [= 3: 6 ], 
is formed when collidine (10 grams), prepared from paraldehyde and 
aldehyde-ammonia (compare Diirkopf, Abstr,, 1887, 499), is heated at 
220— 222 ° with benzaldehyde (9 grams) and zinc chloride. The pro¬ 
duct is acidified and distilled with superheated steam to free it from 
benzaldehyde and hydrocarbons. Excess of alkali is then added, the 
unchanged collidine distilled with steam, and, as soon as the dis¬ 
tillate commences to become turbid, the steam is superheated, and 
the distillate containing the new base, which is only very slightly 
volatile, is collected separately. The yield is about 37 per cent, of the 
theoretical quantity. It crystallises from dilute alcohol in colourless 
plates, melts at 58*5°, boils at 344*, and is readily soluble in alcohol, 
ether, benzene, acetone, and chloroform, but insoluble in water. The 
hydrochloride , OisHis^HCl, separates from hot benzene in an oily 
condition, but solidifies on cooling; it crystallises in needles and, 
melts at 19$°* , The platinockloride * (Ci 5 HisN) 2 ,H a PtO ]6 + 2H*0, 
crystallises in needles, melts at 188° with decomposition, and is soluble 
in dilute hydrochloric acid, but insoluble in cold water. The aw 
dkhride f OisH^^HAuCh, crystallises in long needles, melts at 168°, 
and is insoluble in water. The staimodhridc ,. O^H^NjHSnOls -b 
3H 2 0, crystallises from hot dilute hydrochloric add in white needles, 
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melting at 245*5—246°. The mecrurochloride , Ci 5 H 15 N,HAgCl 3 , crys¬ 
tallises from Hot dilute hydrochloric acid in long needles melting at 
196°. The picrate , CiaHigNjCeHsI^O?, crystallises from alcohol or hot 
water in long, yellow needles melting at 203°. An aqueous solution 
of the hydrochloride gives precipitates with ammonium molybdate, 
potassium dichromate, and potassium cadmium iodide. The per- 
iodide is crystalline but unstable. The bromide , Ci 5 Hi 5 Br 2 N, pre¬ 
pared by treating the base with bromine (1 mol.) in carbon bisul¬ 
phide solution, crystallises from alcohol in small needles, melts at 
127*5—128°, and is very readily soluble in chloroform, carbon bisul¬ 
phide, benzene, alcohol, and ether, but insoluble in water. 

Bihydroethylstilbazole , CsNHsEfrCHa'CHsPh [=3:6], is obtained 
when ethylstilbazole is heated at 160—165° with concentrated hydr- 
iodic acid. The product is treated with sulphurous anhydride, the 
resulting iodide dissolved in water, and the solution shaken with 
ether; excess of soda is then added, the base extracted with ether and 
distilled. It is a colourless oil, boils at 316*33° (corr.), and is readily 
soluble in alcohol and ether, but insoluble in water. The aurochloride , 
C 15 Hy 7 iT,HAuCh + H 2 0, and the hydrochloride, are with difficulty 
obtained in a crystalline state. The platinochloride, (Ci 5 HtfN)?,H 2 PtCl 6 , 
crystallises from dilute hydrochloric acid in long needles melting at 
168°. The mercurochloride , CisHnN^HHgCb* crystallises from very 
dilute hydrochloric acid in long needles, and melts at 136*5°. The 
picrate is sparingly soluble in water, from which it crystallises in 
yellow needles. 

Octohydroethylstilbazole , OsN^Et’CHa’CHaPh, prepared by treating 
a boiling alcoholic solution of ethylstilbazole with sodium and purify¬ 
ing the product by means of the nitroso-derivative, is a colourless oil 
boiling at 303° (uncorr.). It has a strong, piperidine-like odour, an 
alkaline reaction, and is volatile with steam. It is soluble in chloro¬ 
form, benzene, ether, and alcohol, but only sparingly in water; No 
crystalline salts were obtained. F. S. 3L 

Faraxyloqumolinesulphonie Acids. By E. N6i/rwa and J. 
Fbuhling (Ber., 21, 3156—3158) .^-XyloqtdnoUmsulphonic add , 
[Me s : S0 3 H = 1:4:2] (compare Nolting and Kohn, Abstr., 1886, 
355), crystallises in prisms, and is very readily soluble in hot water 
and dilute acetic acid, but only sparingly in cold water. The barium 
salt, (CnNHio’SOa^Ba + H 2 0, crystallises in needles, loses its water &t 
150°, and is readily soluble in hot water. The potassium salt crys¬ 
tallises with 1 mol. HiO, and is readily soluble. 

Xyloquinolinesulphonic acid , [Me** : S0 3 H = 1:4:3], can be pre¬ 
pared from paraxylidineparasulphonic acid by Skraup’s reaction, or 
by heating paraxyloqnmoHne with fuming sulphuric acid for 36 hours* 
It resembles the preceding compound, but is more sparingly soluble. 
The barium salt crystallises in plates with 1 or 2 mols* H 2 0. The 
potassium salt crystallises in anhydrous needles or plates. 

Paraxyloquinoline is obtained when either of the above adds or any 
pf their salts is distilled with ammonium chloride, but it is more 
easily prepared from paraxylidine. F. S. K. 
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Isoquinoline. By G. Goldschmiedt (.Monatsh 9, 675—684),— 
The author has previously shown (Abstr., 1888, 302) that papaverine 
and its compounds with methyl iodide and ethyl iodide yield imides 
of hemipinie acid when oxidised with permanganate. This property of 
forming imides on oxidation with permanganate appears to be 
common to all isoquinoline-derivatives, the base itself giving phtbal- 
imide. 

Isoquinoline etholromide, on oxidation, appears to give ethylphthal- 
imide, but the quantity obtained was insufficient for analysis. 

Isoquinoline benzyl chloride is formed on mixing its constituents in 
molecular proportion. It crystallises, although not easily, in prisms, 
dissolves readily in water and alcohol, but is only slightly soluble in 
ether and benzene. When oxidised with permanganate, it gives 
benzylphthalimide melting at 115—116°. 

Isoquinoline phenacyl bromide is most conveniently prepared by 
mixing molecular proportions of its constituents dissolved in benzene. 
It crystallises from alcohol in prisms, which melt at 205° to a golden- 
red liquid, and furnishes a nitro-compound which in its toxicological 
action resembles the corresponding quinoline-derivative. On oxidation 
with permanganate, a nearly pure phenacylphthalimide, melting at 
156—158°, was formed. G. T. M. 

Creatinines. By G. S. Johnson ( Troc . Boy. 8oe., 43, 493—534). 
^$Tormal urine when boiled with picric acid in alkaline solution 
causes a reduction to picramate. About one-fourth of the cupric 
oxide reducing power of normal urine is due to uric acid, whilst the 
remaining three-fourths has been variously accounted for. The 
author finds that it is due to a creatinine which can be best 
precipitated by adding sodium acetate and mercuric chloride to 
normal urine. A fioeculent precipitate is first produced, which is 
succeeded by one which is apparently crystalline, but which under the 
microscope is found to consist of globules. It has a constitution 
4(04H 5 HgN 3 0,H01),3HgCl 3 + 2H*0. The hydrochloride of the base, 
G^HiHaOjBCl, is prepared by decomposing the mercury salt with 
hydrogen sulphide. It is soluble in water and alcohol. ETo precipi¬ 
tate is produced with mercuric chloride until sodium acetate has been 
added. With platinum chloride in alcoholic solution it gives an 
anhydrous salt, (C 4 H 7 ]tf 30 )s,H 3 PtCl 6 ; in aqueous solution a salt, 
(0 4 H 7 N s 0)a,HaPtClc + 2H s O, is formed. The free base is obtained 
by treating the hydrochloride with lead hydroxide; it can be obtained 
in three forms, according to the temperature at which the solution is 
evaporated. If the crystals are dissolved in a small quantity of cold 
water and evaporated in a vacuum) efflorescent creatinine is obtained in 
square prisms, which acquire a porcelain-like appearance as the water 
of crystallisation evaporates. But if the evaporation is conducted at 
60°, anhydrous crystals of tabular /3-ereatimne of urine are obtained, 
which when dissolved and again evaporated in the cold give efflor¬ 
escent creatinine. Finally if effloresced creatinine is dissolved at 100°, 
tabular a-creatinine of urine is obtained, and this when dissolved and 
evaporated in the cold recry stabiles unchanged t 2 tools of nreatpine 
of urine are equivalent in reducing power t# l mol. of^lucose, whilst 
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3 mols. of flesh creatinine are required to effect the same amount of 
reduction. The efflorescent creatinine has the same solubility in water 
as the tabular a-salt, Urine creatinine differs from flesh creatinine in 
its power of reduction, in the composition of its platinochloride, and 
in its solubility in water and alcohol. Boiled with water, the creati¬ 
nine is converted into urinary creatine, CiHgbLO + H a O. It can be 
converted by Liebig’s process into a creatinine hydrochloride, which is 
identical with that obtained from flesh creatine by the same process. 
From this hydrochloride four'different creatinines are obtained, which 
are not identical with the above creatinines directly prepared. Crys¬ 
tallographic measurements of the natural creatinines are given. The 
creatinines from urinary creatine have less reducing powers than the 
natural creatinines, but greater than that of creatinine from flesh 
creatine. 

Measurements by Hartley of the absorption-spectra of creatinine 
from flesh creatine (Liebig’s process), and of the new base from 
urine, are given. The spectra are similar, the bands being caused 
by condensation of numerous oxygen- and nitrogen-atoms, as in uric 
acid. The actinic absorption is greater for the urine creatinine than 
for creatinine from flesh., H. K. T. 

Bases formed by the Action of Potash on Additive Pro¬ 
ducts of Papaverine. By A. Stbahsky (Monatsh ., 9, 751—761; 
compare Clans and Ritzfeld, Abstr., 1886, 996).—On boiling papa¬ 
verine ethobromide with aqueous potash for several hours, a brown, 
resinous substance is formed. It may be crystallised from water and 
alcohol, and forms prismatic plates, which have the formula 
0(C M H 91 irOJBlt)„ and melt at 72°. From this oxide, the following 
compounds may be obtained —The chloride, CaoH^UOaEtCl, which 
crystallises from alcohol in rhombic needles melting at 80°; the 
platinochloride, (C^HaiNOJEtCl^PtCh; the picrate, crystallising in 
light yellow plates; and the chromate, (C 2 oH 21 N 04 Et) 2 Cr 2 0 7 , crystal¬ 
lising in yellow needles or plates and melting at 78°. 

Papaverine benzyl chloride under the same conditions gives the 
oxide, (C a oH 2l N0 4 C 7 H 7 ) 2 0, which crystallises in needles melting at 
165°. The chromate, (CaoHaiNOiC^^CraO-?, forms yellow plates, 
which melt with decomposition at 85 6 , and the picrate, 

(C 2 oH 3l N04C7H 7 )C e H 2 H 3 0 7 , 

crystallises in plates melting at 185°, 

Pavaverine methiodide (30 grams), potash (60 grams), and water 
(300 grams) when boiled together for 20 minutes give a product 
crystallising in greenish-yellow needles melting at 215°, efflorescing 
on exposure to air, and giving the hydroxide CsoH^NChMe-OH when 
heated at 1GQ°. The corresponding picrate crystallises in plates 
melting at 205°, and the chromate in small needles melting at 85°. 

G. T. M. 

Papaverine-derivatives. By G. Goldschmiedt and 0. Oster- 
stoer (Monateh., 9, 762—777; compare Abstr., 1886, 83, 478; 1887, 
1$£$^1888, 3Q2 ? 1116,1118).—The authors find that the two acids of 
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the formula CioH 10 0 6 , obtained by the oxidation of nareofcine and 
papaverine respectively, are not identical, as was previously supposed. 
The acid from narcotine (hemipinic acid) forms crystals belonging to 
the monoclinic system, commences to fuse in open tubes at 160—161°, 
in closed tubes at 156—158°, and gives an orange-red precipitate 
“with ferric chloride, but no precipitate with silver nitrate. The cor¬ 
responding anhydride melts at 166—167°, the ethyiimide at 96°. The* 
acid from papaverine (metahemipinic acid ) crystallises in the rhombic 
system, commences to fuse in open tubes at 174—175°, in closed tubes 
at 172—173°, gives a deep orange-red precipitate with feme chloride, 
and a crystalline precipitate (needles) with silver nitrate. The corre¬ 
sponding anhydride melts at l/A 0 , the ethyliw/ide at 230°. 

Gr. T. M. 

Constitution of Papaverine. By Gr, G-oldschmiedt ( Monatsh ., 9, 
778—781 • compare preceding Abstracts).—Metahemipinie acid ob¬ 
tained by the oxidation of papaverine is dimethoxy-oi’thophthalic acid, 
C 6 H 3 (OMe)o(COOH) 2 [(OMe) 2 : (COOH) 2 = 1:2:4: 5],and differs 
from hemipinic acid by giving protocatechuic acid [COOH : (OH) a = 
1 : 3 r 4] on fusion with potash. The constitution of papaverine must 
therefore be represented by the formula— 




-OH,- 


OMe 


OMe 


/Y> Me 


OMe 


G. T. It 


Strychnine. By W, F. Loebisch and H. Malfatti (Monatsh 9, 
626—633; compare Abstr., 1887, 282).—Stoehr, on distilling strych¬ 
nine with quicklime, obtained a mixture of scatole, and ^-methyl- 
pyridine. The authors find that when the alkaloid is distilled with 
soda-lime, in addition to the above-mentioned compounds, carbazole 
is formed, in quantity equal to 0‘5 per cent, of the strychnine used. 

G. T. M. 

Relations between Atropine and Hyoscyamine. By A. 
Ladenburg {Ber*, 21, 3065:—3070).—The author is of the opinion that 
atropine is an inactive base, and that it stands in the same relation to 
hyoscyamine as racemic acid to laevotartaric acid; moreover, that the 
supposed conversion of atropine into hyoscyamine, although possible* 
has not hitherto been accomplished, and that all observations to the 
contrary result from the employment of impure atropine. (Compare 
Will and Bredxg, Abstr,, 1888, 1316.) This view is supported by the 
following experiments:—20 grams of atropine aurochloride, prepared 
from “ pure ” atropine, was recrystallised 14 times, and yielded 
1 gram of hyoscyamine aurochloride. Another sample of atropine 
aurochloride, prepared from the purest commercial atropine, which 
had been further purified by recrystallising many times, and then 
melted at 11,4°, was recrystallised 14 times. 1 gram of atropine 
aurochloride was obtained; it melted at about 140°, and au 18 per 
cent, solution of the free base prepared from this sample of salt was 
optically inactive. ; 
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Atropine eadtnioiodide crystallises from alcohol in needles, and is 
almost insoluble in water. F. S. K. 

Constitution of Berberine. By S. Hoogewerff and-W. A. van 
Dorp (Bee, Trav. GMm ., 7, 206—209).—The view is expressed that 
berberine is a derivative of isoquinoline, and the authors are engaged 
on experiments with the object of proving this. 

Commercial Preparation and Partial Synthesis of Cocaine. 
By C. Liebermann and F. Giesel (Ber., 21, 3196—3202).—Most of 
the amorphous alkaloids, obtained in the preparation of cocaine, yield 
eegonine when boiled for about an hour with hydrochloric acid 
(compare Liebermann, Abstr., 1888, 1210). The eegonine dan be 
isolated by evaporating the filtered solution to dryness, boiling the 
residue with a small quantity of alcohol to remove impurities, decom¬ 
posing the salt with sodium carbonate, and recrystallising the base 
from alcohol. 

Benzoyl eegonine can be easily obtained by treating eegonine with 
benzoic chloride or benzoic anhydride, bnt the yield is not geod in 
either case. , The following method, however, gives very good 
results:—Benzoic anhydride (a little more than 1 mol.) is gradually 
added to a hot, saturated, aqueous solution of eegonine (1 mol.), and 
the mixture is heated on the water-bath for about an hour. The cold 
product is shaken with ether to remove benzoic acid and anhydride, and. 
the residue is rubbed and washed with a small quantity of water on the 
filter-pump. The yield is about 80 per cent, of the eegonine employed. 
Small quantities of benzoylecgonine can be obtained by evaporating 
the mother-liquor* and if the filtrate is again treated with benzoic 
anhydride, the greater part of the unchanged eegonine is converted 
into the benzoyl-derivative, The whole of the excess of benzoic acid 
(anhydride) employed can he obtained from the ethereal extract, 

• Anhydroecgonine melts at 235°, is far less readily soluble in alcohol 
than eegonine, and the crystals effloresce when kept in a partial vacuum. 
The hydrochloride is, however, far more readily soluble in alcohol than 
eegonine hydrochloride. 

Cocaine was prepared by Einhorn’s method from the benzoyl* 
eegonine obtained as described above, and the preparation was found 
to be identical with the natural alkaloid in every respect. 

It has been observed by Lossen that, when a solution of cocaine 
hydrochloride is precipitated with ammonia, the precipitate, is redis- 
solved on adding more ammonia. The authors find that this pheno¬ 
menon is simply due to the additional quantity of water, and not to 
; any solvent action of the alkali. r ■ gj. ^ 

' ■- ' ■ , ' 1 *$f'q ■ 

Cocaine. By A. Einhqbn (Per., 21, 3029—$0U). 
hyebroxyacetio add, C 6 NH 1 Me , CBz(OH) , COOH, is obtained -when 
a 3 per cent, solution of potassium permanganate (230 c.o.) k 
gradually added, with, constant stirring, to an-agueoas. (1 litre, of 
water) solution, of benzoylecgonine (5 grams) and, sodium carbonate. 

• Tits excess of potassium permanganate is reduced 1 wife alcohol in the 
^old, fee filtered solution carefully acidified with hydrochloric acid 
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and evaporated; the crystalline residue is extracted with and recrys¬ 
tallised from alcohol, and the resulting hydrochloride decomposed by 
boiling with ammonia. The acid which separates from the aminoni- 
acal solution crystallises from alcohol or hot water in large prisms, 
melts at 230° with decomposition, and yields benzoic acid and cocayl- 
hydroxyaeetic acid (see below) when heated with concentoated hydro¬ 
chloric acid. The hydrochloride , CisHnNO^HCl, crystallises from 
alcohol in plates with 2 mols. H 2 0, and melts at 2L7—218°. The 
aurochloride , Oi 5 H 17 N 0 4 ,H AuC 1 4 , crystallises from dilute hydrochloric 
acid in yellow needles, melting at 228° with decomposition. The 
platinochloride , CisHnNO^HsPtCle, separates from water in yellowish- 
red, nodular crystals, containing water and melting at 233°. The 
methyl salt, prepared by passing hydrogen chloride into a methyl 
alcohol solution of the acid, was obtained in an oily condition; it is 
readily soluble in water, and the solution in hydrochloric acid yields 
an aurochloride , CibH 19 N04,HAuC1 4 , which crystallises in long needles, 
melts at 181—182°, and is sparingly soluble in water. The ethyl salt, 
prepared in like manner, is also an oil; the aurochloride , 

CnHJSTO^HAuCh, 

separates from acidified alcohol in yellow crystals, melts at 160*5°, 
and is very sparingly soluble in water. 

Oocaylhydroxyacetic acid , C 5 lS;H 7 Me*CH(OH)*COOH, is formed in 
the preparation of the benzoyl-derivative, when the oxidation product 
is evaporated in an acid solution. It can be obtained by gradually 
adding a 3 per cent, solution of potassium permanganate (900 c.c.) to 
an aqueous (1| litres of water) solution of ecgonine hydrochloride 
(6 grams) and sodium carbonate. The hydrochloride , C 8 Hi 3 lSr 03 ,HCl + 
H*0, is isolated as described above. The free base is obtained in the 
pure state by decomposing the aurochloride with hydrogen sulphide, 
evaporating the filtrate, recrystallising the residue from a mixture of 
methyl alcohol and ether, and decomposing an aqueous solution of the 
resnlting hydrochloride with silver oxide. It separates in long 
needles, or in thick prisms, when ether is added to a.n aqueous methyl 
or ethyl alcohol solution, and melts at 233°. The aurochloride , 
CeH 33 ]TO 3 ,HAuCl 4 > crystallises from dilute hydrochloric acid in yellow 
.needles containing 2 mols. H v O, and melts at 211°, It crystallises 
from alcohol in short, thick, well-defined prisms containing alcohol. 

Anhydroecgonine can be prepared by heating cocaine for four hours 
at 140° with glacial acetic acid saturated with hydrochloric acid. 
When anhydroecgonine is oxidised with dilute potassium permanga¬ 
nate, as described above, small quantities of ecgonine or coeayi- 
hydroxyacetic acid are formed according to the conditions of the 
experiment. , A hydrocarbon, ammonium chloride, methyl chloride, 
very small quantities of a secondary base, and resinous products are 
formed when anhydroecgonine hydrochloride is heated at 230° for a 
long time with glacial acetic acid saturated at 0° with hydrogen 
chloride. When anhydroecgonine is heated with water at 150°, it is 
partially decomposed into an acid and methylamine, but all attempts 
to prepare a simple pyridine-derivative from the base were unsuc¬ 
cessful. : ■ '■ ■’ 

vol, xvi. ' * \ ;-v 1 - ,* ■ t / ' ■» - , 
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Cocaine methiodide , C 17 H 21 N0 4 ,MeI, prepared by beating cocaine 
(1 mob) with methyl iodide (1 mol.) at 100°, crystallises from absolute 
alcohol in shining plates, melts at 164°, and is sparingly soluble in 
alcohol. 

Cocaine mefhnchloride , CnB 2 iN0 4 ,MeCl, prepared by treating the 
preceding compound with silver chloride, crystallises from a mixture 
of alcohol and ether in small needles or plates, melts at 152*5°, and is 
very readily soluble in water. 

Methylanhydroecgonine methiodide, OioH 15 N 02 ,MeI, is* formed, to¬ 
gether with benzoic acid, when an aqueous solution of cocaine 
methiodide is heated at 100°. It crystallises from alcohol in slender, 
yellowish needles, or in well-defined prisms, and melts at 195—196°. 

When cocaine methiodide is heated at 140° with glacial acetic acid, 
previously saturated with hydrogen chloride, benzoic acid and a 
compound containing both iodine and chlorine are produced. When 
the last-named substance is treated with silver oxide, a crystalline, 
hygroscopic base is obtained. 

Anhydroecgonine methiodide , CwB^lSrCLI, is formed when an aqueous 
solution of the base just described is treated with bydriodic acid. 'It 
crystallises from alcohol or water in long prisms, containing 1 mol. 
HoO, and melts at 207—208°. The constitution of cocaine is probably 

CH <oI-NMe >CH ' OBz(OH) ‘ OH3 ' OOOMe - 

P. S. E. 

An Acid from Cod-liver Oil. By A. Gautier and L. Mourgues 
( Compt. rend 107, 740—748).—Cod-liver oil contains an acid in the 
form of an unstable compound resembling the lecithins, which decom¬ 
poses in contact with acids or alkalis, and yields glycerol, phosphoric 
acid, and the new complex acid. Lecithins themselves are , present 
in the oil, and add to its value by presenting phosphorus in a readily 
assimilable form. 

The oil is systematically extracted with alcohol of 35 per cent, 
containing 3 per cent, of hydrochloric acid, and the solution is satu¬ 
rated with potassium carbonate and distilled in a vacuum at 45°. 
The residue is acidified, heated for a moment at 100°, and extracted 
with alcohol at 85°. The latter dissolves the acid, which separates as 
a viscid, colourless substance on cooling or on adding water. Jibe 
crude product is dissolved in potash, neutralised with nitric acid* f and 
lead acetate added so long as the precipitate is not discoloured./ The 
lead precipitate is washed with water, decomposed by hydrogen sul¬ 
phide, and the solution filtered whilst hot. The lead sulphide is 
washed with hot alcohol, and the washings and the original filtrate 
are evaporated in a vacuum. The new acid, monkuie add, crystal¬ 
lises in soft, yellowish, square plates of the composition CsHisIJC^ 
which differs from tyrosine by only. * , . 

• Morrhuic acid has a disagreeable odour recalling feat of kelp ; when 
freshly precipitated it is oily and viscid, buiitgradually solidifies. 
It dissolves in hot water, but separate on cooling* and is soluble in 
alcohol, but only slightly soluble in ether. It reddens litmus, decom- 
,'fnses carbonates* and forms crystalli sable salts with the alkalis; its 
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solutions give precipitates with lead and silver, but not with copper 
salts. Morrhuic acid also combines with acids and forms a crystal¬ 
line hydrochloride, which is decomposed by water, morrhuic acid 
separating in the form of an emulsion ; the platinochloride is soluble 
and crystallises in very small prisms; the aurochloride forms an 
amorphous precipitate which readily alters when heated. 

When distilled with lime, morrhuic acid yields a base which 
gives with methyl iodide and potash the reaction characteristic 
of the pyridines. When oxidised with potassium permanganate, it 
yields a monobasic pyridinecarboxylic acid, which crystallises in 
prisms and rhomboidal lamellae, and forms a platinochloride and an 
aurochloride. 

The silver salt of morrhuic acid contains 2 atoms of the metal, and 
hence it is bihasic. The fact that it gives no precipitate with copper 
acetate indicates that the carboxyl is not in direct union with the 
pyridme-ring, and it probably has the constitution 

c <SV c * cooa 

This formula explains the ready reduction of the silver salt even in 
the cold. 

Be Jongh’s gaduim is probably identical with morrhuic acid. 

0. H. B. 

Action of Phosphorus Oxychloride on Cholic Acid. By R. 

Camranx •(Qgzzetta , 18, 88—89).—The cholic acid employed was 
prepared from ox-bile by boiling it with dilute hydrochloric 
acid for 24 hours, and then isolating the acid in the usual way. 
The phosphorus oxychloride (12 grams) is added drop by drop to 
the cholic acid (5 grams) in fine powder; a powerful reaction takes 
place, and as soon as it has subsided, the product is thoroughly 
washed with boiling water, and allowed to dry at the ordinary tem¬ 
perature. It is a greenish-yellow powder, very sparingly soluble in 
alcohol, but easily in ether; this, on evaporation, leaves it as a brown, 
axhorphons, vitreous residue. On analysis, it gave numbers corre¬ 
sponding with the formula It is insoluble in aqueous alka¬ 

line solutions, but ou long boiling with alcoholic potash it dissolves 
and is reconverted into cholic acid, which is precipitated from the 
solution on adding hydrochloric acid, The compound, therefore, is 
the anhydride of cholic acid. 0, E. G\ 

Gelatinous State of Albuminoid Substances, By V. Michai- 
Mss. Chtm. Sot., 1887, 19, 666—690; 1888, 20,35—72, 
159^179, 274—360, 380—388).—After giving the history of this 
and similar subjects (colloidal matters in general), the author shows 
the conditions under which white of egg from r different sources 
exists in various solutions, precipitates, and gelatinous coagulates, 
and in coagulates Obtained by beat, bow these different modifications 
are formed and transformed, and describes at some length their 
properties (chemical and physical), especially those of TUrobauefPs 

tata-albumin ” and its behaviour towards solutions of different salts 
at different temperatures; as well as the' results obtained ©& dialysis 
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(see Abstr., 1887, 856). The mutual actions of different kinds of 
albuminoid substances are also studied, and it is shown that albumins 
are acid, and globulins basic compounds. Gelatinisation of albumin 
in the first phase is due to hydration; in its subsequent phases to 
dehydration, which is more or less complete according to the condi¬ 
tions. B. B. 


Physiological Chemistry. 


Primary and Secondary Oxidation. By 0. Nassb (Pfluger\$ 
Archive 41, 378—380).—A distinction is drawn between direct oxida¬ 
tion (oxidation occurring at the body temperature in the blood and 
fluids of the body by neutral oxygen combining with some readily 
oxidisable matter), primary oxidation (such as occurs in. the body 
chiefly; the complex molecules are first altered by some ferment 
action in order to render them readily oxidisable), and secondary 
oxidation (oxidation of products of metabolism which have been 
formed by other processes than oxidation). The influence of readily 
oxidisable substances, such as fat and phenol, given in the food, on 
secondary oxidation was investigated, the urine being examined, 
for ethereal hydrogen sulphates and glycuronic acid; it was found 
that the burning of fat in the.organism furthers secondary oxidation 
processes, as is shown by tbe rise in the amount of ethereal hydrogen 
sulphates and fall in the glycuronic acid on the days on which fat was, 
given with the food. W. D. H. 

The Influence of Light on Oxidation in Animals. By J. 
Lqeb (Pfluger's Arckiv , 42, 393—407).—The comparison of plants 
with animals has suggested the question whether light influences the 
chemical processes in animals as, according to several experimenters, 
it does in those plants which contain chlorophyll. Moleschott (Wien, 
med. Wochensch., 1885) found in frogs that more carbonic anhydride was 
produced in the light than in the dark. But here no observations 
were made as to whether the animals moved much or little during 
the experiments. In the light, animals are more stimulated to move¬ 
ment, and muscular activity alone might thus explain the increased 
production of carbonic anhydride, v. Platen (PflugePs Archm , 11, 
272) observed also an increase in gaseous metabolism, and foupd, 
moreover, that the illumination of the retina by light also produced, 
apparently reflexly through the central nervous system, a, similar 
effect. Speck, (Arch. /. exp. Path . u. Pharmak., 12), however,,arrived 
at the conclusion that in the human subject, light of itself produces 
no increase in oxidation processes. On the local action of light on 
tissues removed from the body, but still retaining some vitality, the 
experiments recorded by Fabini and others are unsatisfactory and 
inconclusive, very little care having been taken to avoid putrefaction, 
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and even if this had not occurred the tissues were dying, and not 
living healthily. Moreover, the influence of changing atmospheric 
temperature seems also to have been neglected. 

In the present research, these sources of error were avoided by 
taking lepidopterous larvae in the chrysalis stage when movements are 
practically absent. A number of these were weighed and placed in 
a closed glass vessel within a beaker of water, and exposed to diffused 
daylight. Others were exactly similarly treated, except that instead 
of water, a solution of nigrosine of the same temperature was used, 
so that they were in darkness. At the end of the experiment, they 
were again weighed; those which had lost most weight would be 
those which had undergone most active oxidation; but in case some 
individual peculiarities of the pupm themselves might have produced 
these effects, a control experiment was performed by reversing the 
conditions; those which before were in the light were now put in the 
dark, and vice versd . 

From a number of experiments the conclusion was finally drawn 
that light produces in these animals no increase of oxidation pro¬ 
cesses ; that light has in fact no influence at all on these processes. 
These simple experiments were fully confirmed by more complex 
ones in which analyses of the oxygen used and carbonic anhydride 
produced were measured. 

This negatives the idea that light has any local action on animal 
tissues, although it does not at all contradict the conclusion that light 
may have an indirect effect on animals with intact central nervous 
system and active muscles, probably in this case a reflex effect 
through the optic nerves or sensory nerves of the cutaneous surface. 

W. D. H. 

The Melting Point and Chemical Composition of Butter as 
Effected by Nutrition. By A. Mayer (Landw. Versucks-St at., 
1888, 261—282).—The examination of butter produced by cows 
under various conditions was undertaken to explain if possible why 
Danish butter has a better sale than Dutch in the English markets. 
All that was known on the subject was that the Danish is harder and 
of abetter colour. Inquiries showed that whereas in Holland the cows 
were fed on pasture and*calved in spring, in Denmark they, for the 
most part, drop their calves late on in the year, and are house fed. 
The cows under examination were fed at various periods on roots, 
hay, grass, clover, and silage, and the analysis of the butter 
produced showed that the percentage of volatile acids varies as the 
specific gravity,; that the melting point does not march parallel with 
specific gravity, but is dependent on the percentage of the oleins, 
butyrin, capronin, Ac., present; the percentage of volatile acids and the 
specific gravity of the butter produced by any t>ne cow varies more 
considerably than is generally supposed when the experimental con¬ 
ditions are changed: the percentage of volatile fatty acids is de¬ 
pendent on the period of lactation, rising as the period progresses, 
but it is also dependent on the feeding, being highest when roots, 
meadow-grass, and clover are given, and lowest with ensilage: on the 
contrary, ensilage and hay produced a butter of high melting point, 
whilst grass or clover, whether as pasture or given cut m the house, 
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lowers the melting point: the solidifying point follows the melting 
point, rising and falling with it. E. W. P. 

Proteid Metabolism in Man. By F. Hirschfeld {PfiugePs 
Archiv , 41, 53d—565).—The following are the final conclusions 
drawn by the author from his research. It is possible for a healthy 
man (in one case for 15 days, in another for 10 days) to maintain a 
nitrogenous balance and equal body weight on from 5—8 grams of 
nitrogen daily: this corresponds to 30—35 grams of proteid; or if 
one excepts the days on which very little nitrogen (5 grams) was 
taken, the conclusion that 35—40 grams of proteid per diem is suffi¬ 
cient can certainly be drawn. Whether this would he possible for 
periods longer than those mentioned cannot he stated. 

This is contrary to the generally received opinion that an adult 
man requires 100—120 grams of proteid daily, and that it is dangerous 
to ingest less, or else the tissue-proteids will be disintegrated. On the 
contrary, so much proteid as this increases the tissue-proteid (unless 
great activity compensates for this hypertrophy), and the fat of the 
organism also increases. ¥, D. H, 

Glycogen. By E. Neisser ( Ohem . Gentr., 1888,1083, from Gentr . 
Physiol 1888, 141—142).—The author conducted experiments with 
mice fed with about 80 different sorts of food in order to determine 
the extent to which the glycogen of the liver is affected by them. 
Morphine, amygdalin, and mytilotoxin appear to cause ah accumula¬ 
tion of glycogen. The health of the animals was no doubt of con¬ 
siderable influence on the amount of glycogen, although in one case, 
that of a mouse fed on mytilotoxin, and seriously ill, the liver con¬ 
tained a considerable quantity of glycogen, whilst, on the other hand, 
with several animals fed on papain, asparagine, coniferin, coumarin, 
and in perfect health, the liver contained no glycogen, 

J. W. L. . 

Synthetical Processes in the Animal Organism. By E. 
Pfluger ( Pfluger's Archiv , 42, 144—154).—A living liver free from 
glycogen will again form that substance, not only from carbohydrates 
but from glycerol, gelatin, or proteid. v. Mering fed dogs on pblo- 
ridzin, whereby they became diabetic, aud in a few days all carbo¬ 
hydrate material in the body had been discharged in the urine as 
sugar. If now the same drug was given to the same animals after a 
few days 5 interval, during which they had no food, they once more 
became intensely diabetic, and the quantity of sugax* passed vpas so 
enormous that it'cannot be supposed to have come from the drug 
itself ( Verkatidl. VI Congresses inner es Med, Wiesbaden, 1887).’ One 
explanation of, the way in which glycogen is formed after the ad¬ 
ministration of glycerol, is the well-known “economytheory,” another 
is that glycerol and like substances act as stimuli to liver activity. It 
certainly cannot, be supposed that glycogen is directly formed from 
■ the substance administered—or at least- not in alt cases; for instance, 
from ammonium carbonate. The question then arises as to the, genetic 
relationship existing between glycogen and. albutpin. Experiments 
m the deoomposition,products of proteids have in no case yielded a 
and not only that, but proteids never yield any of 
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the decomposition products of carbohydrates (lactic acid, mucm* acid, 
tartaric acid, &c.). Still, we have the formation of glycogen taking 
place in the liver when no food but albuminous food is taken* 

■ The following general considerations will, however, lead to a better 
understanding of the subject. The chemical differences between 
animal and vegetable cells are not so great as was at one time sup¬ 
posed. Their chemical composition, so far as it is known, is the 
same ; all living cells breathe oxygen, and produce carbonic anhydride,’ 
water, and amido-compounds. If the synthetic processes are more 
highly developed in chlorophyll-holding plants, that does not mean 
that synthetic processes are absent from animal cells. As instances 
of synthetic processes in animal cells, the formation of hippuric acid 
from glycoeme and benzoic acid, or of ethereal hydrogen sulphates 
from phenol and sulphuric acid, may be taken. A special kind of 
synthesis must, moreover, occur in the retrogressive metamorphoses 
of prote'ids which lead to the formation of uric acid and members of 
the same group. In albumin itself, and in the products of albumin 
obtained outside the body, the number of carbon-atoms is much greater 
than that of nitrogen-atoms (indole, leucine, tyrosine, &c.); but in 
these products of metamorphoses in the body, the nitrogen and carbon- 
atoms are nearly equal in number, or, as in the cases of urea and 
guanidine, the nitrogen-atoms are the more numerous. The im¬ 
portance of such synthesis occurring in living cells, resulting in the 
formation of cyanogen containing molecules, has been before insisted 
on by the author. , . * 

Researches on the formation of fat within the body show that here 
again there are undoubtedly syntheses occurring as the result of the 
activity of living cells: in fact, reactions occur which cannot he 
repeated in the laboratory or explained by any known chemical laws; 
they are probably, therefore, the result of a breaking down of molecules 
in the first place, and the living cells then building up entirely new 
materials of a complicated nature from the simple carbon compounds 
so liberated. 

The carbohydrates, for example, are derivatives of the hexatomic 
alcohol C*H s (OH)fj. But by feedingan animal on starch, thefafc of the 
body is increased, and substances containing chains of 16 to 18 atoms of 
carbon linked one to another are formed; and in the case of stearic acid 
at least, we have a number (16) which is not a multiple of 6. By 
this synthesis, tOo, we have substances •which possess the property of 
cimular polarisation changed into those which are optically inactive. 
The first change must, however, be a process of reduction; metabolic 
changes must occur, and no nutrient material stimulates metabolism 
like proteid; this explains why feeding on starch mixed with a small 
amount of protei'd produces fat, and without it will not. The proteld 
admixture is, however, so small that it alone will not explain thegreat 
increase in fat. In other parts of the animal kingdom, there are 
similar occurrences; for instance, the formation of beeswax from 
honey. Another sample of the same kind is the formation of fatfrom 
proteid, although this is not so well proved as the foregoing eases. In 
the synthesis of fat from carbohydrate, the\gronp OS^0[- be 
^hanged into OH*; and in the :fr ) 
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from prote’id, the group CH 2 must be changed into CH*OH; in both 
cases, numbers of these groups become linked together. 

The close resemblance between animal and vegetable cells is further 
shown by the fact that many lower plants (bacteria, moulds, &c.) not 
only flourish in solutions of albumin and sugar, but actually shed out 
ferments to convert prote'id into peptone, and starch into sugar, and 
thus aid absorption. They breathe oxygen, produce carbonic anhy¬ 
dride, amido-derivatives, and, without the aid of sunlight, fat, carbo¬ 
hydrate, and prote’id. Nagel i ( Sitzber. Bair . Akad. Wiss&nsch 1879) 
has, however, shown that these fungi will assimilate carbon from 
compounds in which it is combined with hydrogen (amines, &c.), but 
nob from those where it is combined with nitrogen (cyanogen). 

W. D. H. 

The Sugar-contents of the Horse’s Stomach. By Eulen- 
berger and Hofmeister (Pfluger's Archiv , 41, 484—489).—Seegen 
(Abstr., 1888,171) has commented on the small quantities of sugar 
found in the stomach and intestines, and considers that this may be 
explained by its rapid absorption immediately it is formed. 

The authors state that although a similar state of things may occur 
with peptone formed from albuminous food, it is certainly not the 
case in horses and pigs fed on starchy food. The quantity of sugar 
in the alimentary tract of these animals varies, but they have found 
from 1 to 3*5 per cent, of sugar (30—150 grams) in the stomach of 
the horse, and from 0*6 to 0*8 in the stomach of the pig. 

The conditions on which the varying amount of sugar depends 
are :—(1) Length of time after meal: the highest amount is present 
1 to l^ hours after a meal; (2) abundance or otherwise of hydrochloric 
acid in the gastric juice, which stops the conversion of starch into sugar j 
(3) condition of the starch in the food, whether cooked or uncooked, 
corn or potatoes, &c.; (4) another condition which must not be over¬ 
looked is the difference of secretion in different parts of the stomach, 
and if the contents are not properly mixed, more sugar will be found 
in one part than another (Abstr., 1886, 952; 1887, 743, 744). 
Seegen appears to have killed his animals too late, 3|—13 hours 
after a meal, W* D. H. 

Post-mortem Formation, of Sugar in the Liver. By H. 
Girard (Pfliiger's Archiv , 41, 294—302).—The table (p. 177) gives 
the results of estimations of the percentage of sugar and glycogen in 
pieces of the liver, at varying periods after death, 

These figures show that the increase in sugar corresponds with the 
decrease in glycogen; and the conclusion drawn is, that the sugar is 
formed from the glycogen. This conclusion is contrary, however, 
to the belief of, Seegen, who considers that sugar is formed from 
peptone. 1 ,. r 

In addition to this, the following facts were also made out:—That 
the power of liver cells to change a solution of glycogen into sugar is 
not destroyed after death, even though disease may, during life, have 
deprived the liver ,of all its glycogen. The presence of blood in the 
liver .assists in the process. Other tissues,, such as muscles whiph 
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Animal. 

10 minutes after 
death. 

24 hours after 
death. 

48 hours after 
death. 

Sugar. 

Glycogen. 

Sugar. 

Glycogen. 

Sugar. 

Glycogen. 

Bog, 1... 

0*55 

2*12 

1*80 

0-76 

1-75 

0-75 

„ 2. 

0-74 

4*05 

3*00 

1*50 

3*12 

1*38 

„ 3. 

0-95 

4’73 

3*50 

1*80 

3-73 

1*45 

„ 4.. ... 

0*86 

3*56 

3*35 

0*80 

3*30 

0*67 

Oat, 1 ..... 

0*48 

5*88 

2*95 

3*20 

3*06 

2*88 

„ 2. 

0*62 

4*96 

3*15 

2*08 

3*48 

1*87 

Rabbit .....- 

0*75 j 

9*56 

3*58 

6*35 

3*85 

4*28 

5> .. 

0*65 

■ 

10*25 

4*12 

6*24 

4*20 

5*05 


contain glycogen, have a similar property, namely, their glycogen is 
transformed after death into sugar ; a solution of glycogen placed in 
contact with the muscle, especially when hlood is present also, is 
similarly acted on. 

If the liver is deprived of glycogen by disease, no sugar is formed 
in it after death. The liver, after death, moreover, does not possess 
the property of changing peptone into sugar. W. JD. H. 

Aqueous Humour. By Kuhn (Pfluger's ArcMv, 41, 200—202). 
—Contradictory statements have been made as to the presence or 
absence of grape-sugar in the aqueous humour. In the present 
experiments, the aqueous humour of the rabbit and ox was used; the 
humour was withdrawn from the anterior chamber of the eye by a 
Pravaz syringe, and the amount drawn from a single eye was suffi¬ 
cient to show, with Trommer’s test, that a substance is alw r ays present 
which reduces copper oxide. This cannot be alcaptone (catechol), as 
it is not precipitated by lead acetate. It also reduces mercury. Two 
quantitative estimations were made with large quantities of the fluid, 
by means of the saccharimeter; the result in one case gave a per¬ 
centage of 0’G44 sugar, in the Other 0033. W, D. H. 


Lactic Acid in Pale and Bed Muscles* By W. Grass 
{Pflugw's Archiv , £1, 69—75).—Pale muscles from the frog and the 
red muscles from the tortoise were tetanised to equal extents; their 
' acidity was then tested with litmus, the intensity of the change in 
1 colour being taken as a measure of the amount ox acid present. In 
some eases the degree of the yellow tint, produced by lactic acid in 
dilute solutions of ferric chloride, was used as the test. It was found 
that the quickly contracting muscles of the frog became acid much 
sooner, and to a, greater extent, than the slowly-contracting muscles of 
the tortoise. This was found to be a general rule throughout the 
animal kingdom; if such a muscle as the gastrocmmius (pale) of a 
rabbit and the soleus (red) of the same animal were compared in 
the same way again, the more active muscle was the more acid. 
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With regard to the formation of sarcolaetic acid during rigor mortis, 
no difference between the two sets ox muscles could be made out. 

W. D. H. 

Citric Acid in Cow's Milk. By Soxhlet (Oftem. Cmtr., 1888, 
1067—1068; see also Landw . Yer sucks-St at., 35, 851—486).—Henkel 
has estimated the amount of citric acid in cow’s milk in the, author’s 
laboratory, and finds it contains 0*9 to T1 gram per Ijtre. This 
quantity is by no means a small one, being equal in amount per day 
per cow to that contained by 2 to 8 lemons. The author calculates 
that the cow’s milk of Bavaria annually contains 40,000^centner 
( = cwt, approx.) of citric acid. Condensed milk frequently contains 
crystals of calcium citrate. J* W. h. 

Glycollie Acid and Pyrotartaric Acid from Suint. By A. 
Buisine and F. Buisine ( Gompt . rend., 107, 789—791).—Glycollie 
and pyrotartaric acids exist in suint in the form of potassium salts, 
and are separated from that portion of the suint acids which dissolves 
in water, alcohol, and ether. After separation of barium malate and 
the removal of the excess of barium, the solution of the free acid is 
agitated with washed lead hydroxide, which precipitates basic lead 
glycollate, whilst pyrotartaric and lactic acids remain in solution* 

Glycollie acid constitutes about 1 per cent, and pyrotartaric acid 
about 0*2 per cent, of the dry residue from suint. C. H. B* 

Fate of certain Ferments in the Organism. By H. Hoffman 
( Tfluger’s Archiv , 41, 148—176).—The result Of this investigation are 
as follows;— 

1. In normal human urine, there are varying quantities of pepsin 
and diastatic ferments present. The amount of these ferments in the 
urine is related to the intake of food. This point is thoroughly 
worked out, and tables and curves are giveu of the relative amount of 
pepsin in the urine in connection with the time of day and times of 
meals. 

2. Urine has no power, or hardly any, to destroy pepsin or diastatic 
ferments. 

3. formal human urine contains no trypsin. 

4. Formal human urine easily destroys small quantities of trypsin* 

5. Very large quantities of trypsin are not destroyed by urine. 

6. If the flow of the pancreatic secretion into the intestine be 
hindered or prevented, trypsin appears abundantly in the urine. 

7. Trypsin is found in the liver, spleen, and kidneys oE various 
animals. This will perhaps explain Herzen’s observation, that a 
mixture of spleen and pancreas undergoes self-digestion more quickly 
than the pancreas alone; the action is a cumulative one. 

W* D. BL 

Composition, of Pearls. By J. Harley and H. S* Harley ( JProc . 
Boy . Soc., 43,461—465).—A quantitative analysis of oyster pearls gave 
the following results :—Calcium carbonate, 91*72 per cent*; organic 
matter (animal) 5*94 percent.; water2*28 per cent. The prop^rtfeas 
are quite different from those in mother-of-pearl. Pearls 
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in vinegar unless pulverised. A cocoanut pearl gave on analysis the 
same constituents as oyster pearls, but its origin was doubtful. 
Human pearls gave water 2*05 per ceut., solids 97*95 per cent.; the 
solids containing cholesterin, 98*63 per cent., animal matter 1*37 per 
cent. Hence they appear to be pure cholesterin biliary concretions. 

H> K. T. 

Myxoedema. ( Clinical Soc. Trans ., Supp. to vol. xxi.)—This 
volume is a report of a Committee appointed to investigate the 
disease known as myxoedema. The section relating to the chemical 
investigation of the tissues and organs from cases of the disease in 
human beings, ns well as that produced artificially in animals by the 
removal of the thyroid body, contains analyses by Di's. Stevenson, 
Bemays, and Halliburton. The other sections of the report are of 
clinical interest. 

Charles (Medico- Ohirurg. Trans., 61, 62) stated that in the ease 
examined by him, the skin yielded 50 times more mucin than normal 
skin does; hence the name myxoedema given to the disease. 

Subsequent investigations have not confirmed this. The method 
consisted in extracting the tissue with lime-water (or diluted baryta- 
1 water), and then precipitating the mucin dissolved out by this 
reagent with excess of acetic acid. This precipitate was collected, 
washed, dried, and weighed. It is not a method which is absolutely 
accurate, but it gives fairly good comparative results. The following 
wdre the average percentages obtained with normal tissues:— 

Skin (children).. 0*766 

Skin (adults)...................... . .. 0*385 

Connective tissues......... 0*521 

Parotid ...1 . s 

Heart tendons ...j 

In eases of hnman myxoedema, although there were instances of 
Increase in the amount of mucin in the skin, the average of 10 analyses 
gives a number (0*374 per cent.) which is approximately the same as 
in normal adult skin. With regard to other organs, there was also 
noted a slight occasional increase; the most marked, however, was in 
the case of the tendons, especially the heart tendons, the average of 
five analyses giving a percentage of 1*5. 

Mucin is not only, however, a constituent of the ground substance of 
connective tissue, but it also results from the degeneration of proto¬ 
plasm as in the goblet cells of mucous membranes, and the acini of 
the mucous glands. In one case, the parotid gland was found to con¬ 
tain a large increase of mucin; it normally secretes a clear saliva 
containing no, mucin. This is the only case in which, the secreting 
glands were examined, and the result is interesting, as it coincides 
with what is ’Seen in the disease produced in monkeys artificially. 
Monkeys show the disease very typically, and the increase of mwcin 
can also be demonstrated better than in the human sub|ec!t*, fQr in 
late stages of the disease in man when white fibres or fat oefc have 
.permeated the new connective tissue, theinorease of ia-not at 

ail marked;, in early, stagey it itywwmM ,of 
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mucin like that found in the not fully developed tissues of very young 
children. Certain classes of animals do not show the typical charac¬ 
teristics of the disease. 

The following table illustrates the quantitative results as obtained 
in monkeys:— 


Animal. 


Mucin in parts per 1000. 


Skin. 

Tendon. 

Parotid. 

Submaxillary. 

Blood. 

No. 1a. Normal...... 

0*89 

0*39 

0 

__ 

0 

No. 9. „ . 1 

No. 1. 55 days after 

0*9 

0-5 

0 

trace 

0 

operation. 

No. 3. 32 days after 

3*12 

2*55 

0-72 

6*0 

0*35 

operation. 

No. 5. 49 days after 

— 

— 

— 

— 

trace 

operation. 

No. 10. 7 days after 

2*3 

2*4 

1*7 

3*3 S 

0*8 

operation...... 

0*45 

0*904 

trace 

0 *16 

trace 


W. D. H* 


Chemistry of Vegetable Physiology and Agriculture. 


Bacterio-purpurin. By T. W. Eng elm an*? (Pfluger’s Arehiv, 42, 
188—186).—In Pfluger's Arohiv (30, 95) the author has previously 
described a bacterium producing a red pigment, to which he gave 
the name B . photometrioum , as light by varying the amount of red 
pigment influences its movements. Since then he has made a 
number of observations on different varieties of bacteria which pro¬ 
duce a red colour. All belong to the class of sulphur-bacteria 
(Winogradsky, Boian. Zeit ., 1887, No. 31—37) ; that is, bacteria which 
in the presence of free hydrogen sulphide, oxidise sulphur, forming 
sulphuric acid ; all these bacteria are moreover coloured by a purplish- 
red pigment diffused through their protoplasm—bacterio-purpurin 
(Ray-Lankester) ; they are all also influenced by light like the B. 
pkotomePrieum. This last point distinguishes them from certain 
colourless sulphur-bacteria. 

1 Different coloured lights affect the bacteria differently; the most 
powerful being the ultra-red, the yellow, and part of the green. These 
are the places in the absorption-spectram of bacteria*purpurin 
where the greatest absorption of light occurs. A table is given of 
the amount,of absorption of light of bacterio-purpurin measured by 
\ the spectrophotometer for the different part of the spectrum. Absorp¬ 
tion ancL physiological effects are thus closely related to one another. 
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This fact suggested a comparison between this pigment and chloro¬ 
phyll j and it was then found that bacterio-purpurin is a chromo- 
phyll, absolving carbonic anhydride, and giving out oxygen in the 
light; sunlight produces this most readily, but the ultra-red works 
only a little less efficiently than mixed light, W. D. H. 

Beer Yeast. By Maetinano ( Compt. rend., 107, 745—748).— 
Observations of the time required to form acrospores do not yield 
results sufficiently precise to distinguish between different species of 
saccharomyces. Experiments in which various species of saccharomyces 
were allowed to act on sterilised solutions of maltose for several days, 
show that 8. oerevisice from beer yeast acts more rapidly and com* 
pletely than 8. ellipsoideus , 8. pastorianus, and S. apiculatus. The times 
required for the formation of acrospores were somewhat variable. 

With a solution of saccharose inverted by hydrochloric acid, 8. cere- 
visice and S. pastorianus were found to act less completely than 
S. ellipsoideus. 

Further experiments are required before these observations can be 
utilised for the practical analysis of yeast. C. H. B. 

Yeast-poisons. By H. Schulz (Pfluger's Archiv, 42, 517—541). 
—Previous researches by the author ( Virchow’s Arch., 108, 427) have 
led him to the conclusion that drugs produce their effect by raising 
or lowering the physiological processes in animal cells; and that 
Small and large doses of any one drug may produce opposite effects 
of this kind. 

The same thing occurs with vegetable cells, the various substances 
that, in large amount, produce stoppage of fermentations, produce, 
when excessively dilute, an increase of the activity of the yeast 
organisms as measured by the amount and pressure of carbonic 
anhydride produced. 

The apparatus used for the investigation is fully described, and the 
results set out in detail, the pressure of carbonic anhydride being 
represented graphically in the form of curves. 

The results, however, may be briefly summarised in the following 
way for each of the various drugs used :— 

Mercuric Chloride.— The increase of activity of the yeast showed 
itself most when the amount of dilution was about 1; 500,000- 

Iodine. —Here the optimum was reached when the dilution was 
1:600,000 in one series of experiments; 1; 100,000 in another. 

Bromine .—Here two sets of experiments both yielded the dilution 
1:300,000 as the most favourable for ferment activity. 

Arsenious Acid. —The relation found here as the best was somewhat 
less than in the foregoing cases; the proportion of 1:40,000 gave the 
most vigorous production of carbonic anhydride: a dilution less than 
this, 1: 50,000, produced no effect whatever. « 

Chromic Acid. —This had to, be used still more concentrated; a 
dilution 1:8000 producing the most marked stimulating effect on the 
micro-organisms. 

Salicylic Acid. —The optimum of dilution was here 1:4000; and 
in the case of formic acid 1:10,000. . V. D, fl. 
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Blood Pigment as a Gauge of Gaseous Exchanges in Plants. 

By T. W. Engelmann (Pflngers AreTiiv , 42, 186—188).—The prin¬ 
ciple of this method is not new, as Hoppe-Seyler showed (Zeit 
pfo/siol. Cherny 2, 425) that a piece of living Elodea canadensis in 
diluted decomposing blood will in direct sunlight cause the venous 
colour to become arterial, while in the dark the venous colour returns. 
But this same fact may also be used for microscopical 'investigations 
of living cells or small particles of living plant tissues, and as a test 
for chromophylls. A small spray of spirogyra was mounted on a 
drop of diluted defibrinated ox blood, which had been rendered 
venous by a stream of hydrogen or carbonic anhydride. In 10—15 
minutes in diffuse daylight, in one minute in direct sunlight, the 
blood in the neighbourhood of the green fragment had become 
arterial, while in the dark it once more returned to its venous tint. 
The same change may be watched with a spectral ocular, or better a 
microspectrophotometer; the one band of hemoglobin giving place 
to the two of oxyhemoglobin, or the reverse. 

The change occurs at different rates under the influence of light 
from different parts of the spectrum:— A spectrum was projected 
under the preparation; the change to the arterial tint occurred in 
that part of the spray of the spirogyra which was lying over the 
outermost part of the visible red, reaching its height, however, about 
the C line, and then sank until the beginning of the green was 
reached. Sometimes a second effect was seen in the blue-green, and 
a slighter one in the violet. Other chromophylls (for instance, 
baeterio-purpurin, see p f 180) act mutatis mutandis similarly to 
chlorophyll. W. D. H. 

A Plant which Destroys the Sense of Taste for Sweets and 
Bitters. By B. Bebthold ( Ghem . Gentr., 1888, 1071, from Oenir . 
Med. Wiss., 1888, 460—461).—This drug comes from an Asclepiadea, 
Gymmma sylvestre , found in Assam, on the Coromandel coast, and on 
the African continent, and is a strong woody shrub with long thin 
branches. The Hindoos have used the pulverised bark for a long 
time as an antidote against snake bites. When chewed, the leaves 
possess at first a bitter astringent, later a slightly acid taste. Directly 
after chewing, one loses the power of taste for sweet and bitter 
principles, but only for these two effects on the sense of taste. Sugai* 
tastes like sand and quinine sulphate like chalk. At the end of 
1—2 hours, the normal sense of taste is recovered. The author has com¬ 
menced the chemical investigation, and has succeeded in separating 
three substances, but these are not yet sufficiently characterised. , 

J. W. L. 

Occurrence of Aluminium in Vascular Cryptogams. By 
, A. H. Chubch (Prac.Moy. Soc „ 44, 1*21—129).—More recent analyses 
, generally recognise the presence of alumina in plants as adventitious. 
. The author has, however, found it to be an important constituent of 
1 tn&ny Xycopodi®, for instance, L. alpinum , L . clavatum, L. selago, 
, and L. cernuum , whilst in Selaginella spmulosa it is absent. The 
|h is Also absent in L. phlegm aria and L . Ulhrdtm , tat these 
i||^^!affer#airds found to be epiphytic. Plants closely, related to the 
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Lycopodise, namely, Fquisetum, Oyhioglossum , Salvinia, Mardlea , 
Psilotnm, and Selaginella , gave negative results. Of tree ferns, 
Gyathea serra gave negative results, whilst the ash of an unknown tree 
fern from New Zealand contained 19*65 per cent., Gyathea medullaris 
from the same source examined qualitatively gave abundance of 
alumina, as also did Alsophila australis and to a less extent Dichsonia 
squarrosa. Alumina is also an important constituent of the water- 
moss, Fontinalis antipyretica, The alumina in the Lycopodise occurs 
in combination with organic acids. It may serve to neutralise the 
acids produced in the plant. It is noticeable that the essential in¬ 
organic constituents of plants have low atomic weights, and fall within 
series 1,2, 3, and 4 of the periodic arrangement. H. K. T, 

Formation of Nitric and Nitrous Acids by the Evaporation 
of Water in Presence of Alkalis and Soil. By A. Baumann 
( Landw.Versuchs~Stat 1888,217—264).—Schonbein (Annalen, 124,4) 
and others have stated that when water is evaporated, ammonium nitrate 
and nitrite are produced. They also stated that calcium caibonate as 
well as hydrated oxides absorb ammonia and convert it into nitrates. 
The author has made numerous experiments, all of which he here 
details, and brings forward conclusive evidence that all these experi¬ 
ments made by Schonbein are incorrect. He firstly attributes the false 
results to the absence of the delicate reagents now at hand, whereby 
ammonia, nitrates, nitrites, and ozone, and hydrogen peroxide may 
be detected. Secondly, he shows that the source of nitrates is the gas 
flames used for evaporation, and for heating water-baths, <&c., and 
that when evaporation is conducted without the direct aid of gas 
flames, for instance, by sun heat, or previously heated sand-baths, no 
trace of nitrates is found, if the evaporation is conducted in a room 
whom no gas flames have been burning. He further shows that most 
of the chemical preparations which are sold as pure contain nitric 
acidyand he instances a case in which to prepare pure calcium car¬ 
bonate by precipitation, one portion of the product was dried in a 
waterbathi, the other portion by filter-paper, the former product con- 
nitrate, the latter /none. This holds good for all reagents 
ftbmlarly prepared. It is also shown that even the very tests 
employed to detect nitric acid, such as brucine, may and frequently 
dp contain a trace of nitrate. • 

Passing on to Pranks 5 experiments on the disappearance of the 
ammonia 1 when ammonium chloride is mixed with soil, he points out 
tha& Frank seems to have forgotten the action of alkalis on com- 
pounds of ammonia, and shows that in forest soils nitrates are not 
fouhd* nor are they produced from added ammonia. Finally, he 
warus all who are experimenting on nitrification to beware lest they, 
introduce nitric acid ,by heating their solutions over gas fiames^or 
igmie solids in open, crucibles, &c. } also that chemicals or samples, 
must not be kept in rooms where gas is burning* or they will be 
mm* or less contaminated. ■ . ,, 11. W. P.* 

, of Spring grovpu in 1887*/ * "$j, M. 

Marcker Qmtr>, a siipaar.paper to 
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the following, in which the compositions of varieties of foreign wheats 
are compared. It appears that, generally, the highest percentage 
of albuminoids and gluten is to he found in those wheats which come 
quickest to maturity (under 130 days), when there would be, of albu^ 
mino'ids, 13*17 per cent., and of dry gluten, 18*08, whereas when the 
period of growth exceeds 130 days, the albuminoids amount to 
only 12*47, and gluten to 9*22 per cent.; the smaller the grain, the 
higher the percentage of gluten, whilst a large grain is indicative of 
a high percentage of starch ; the wheats richest in gluten produce a 
more bulky dougb than other kinds, and the early ripened wheat and 
the largest grains are most suitable for baking purposes. The greater 
the percentage of gluten, the higher will the dough made from the 
flour rise in the aieurometer. E. W. P. 

Composition of East Indian Wheat. By T. Dietrich 
(Landw. Versuchs-Stat 1888, 309—318).—Several varieties of Indian 
wheat are fully described, both physically and chemically. On com¬ 
paring the percentage of albuminoids, it is found that the mean of 937 
analyses of English, Bussian, 4c., wheats gives 13*90 of crude 
albuminoids in the dry substance, whilst the Indian wheats contain 
only 12*66 per cent, as a mean. E. W. P. 

Composition and Nutritive Value of Oats. By M. Marcker 
( Bied , Gentr 1888, 697—704).—Prom a number of analyses and 
experiments on several varieties of oats, the details of which are 
given, the following conclusions are drawn:—The heavier-yielding 
sort is poorer in albuminoids than the lighter-yielding; there is no 
definite ratio between the percentages of fat and albuminoids ; that 
sort which comes quickest to maturity is richest in albuminoids; the 
grain poorest in albuminoids has the lowest bushel-weight, and the 
largest individual grains are also the poorest in nitrogen ; the coeffi¬ 
cient of digestion does not seem to be influenced by the composition. 
Those grains which are smallest in size and richest in nitrogen have 
most hull, and generally this hull is poorer in albuminoids than that 
of other grains. The thickness of the skin surrounding the seed, 
measured immediately above the embryo, is not invariable—-in one 
year it may be thickest in the large grains, whilst in other years it 
is thinnest. A table is also given representing the germinative 
power and total yield of nutrients per acre, but with one or two 
exceptions the oats are of foreign kinds and not grown in England. 

E. W, P. 

Calcium Sulphite as a Preventative of Loss of Nitrogen in 
Manure Heaps. By E. Jenbch ( Gkem. Zeit 12* 354—355).—The 
author draws attention to the enormous losses of nitrogen inherent to 
the?present system of storing farmyard manure. These losses can be 
reduced by spreading gypsum, superphosphate and gypsum, and 
kainite on the manure; but such additions are superfluous from ,a 
mammal point of view in many districts, therefore those means have 
not met with extensive application. Calcium sulphite is now recom¬ 
mended for the purpose; it is inexpensive, can be applied everywhere, 
^^^nothnly retains ammonia* but also acts as a disinfectant. It is 
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obtained as a bye-product from the gases evolved from the roasting of 
zinc-blende, and is specially prepared for the present purpose free 
from lime and calcium carbonate, and with an ammonia-absorbing 
efficiency of 85 per cent, as compared with 68 per cent, in the best 
commercial unburnt gypsum. Its action as a manure on vegetation 
has yet to be tested. D. A, L. 


Analytical Chemistry, 


Gas Analysis. By H. Brehschmidt ( B,er ., 21, 3242—3251).—The 
author describes a new apparatus for gas analysis similar to HempeTs 
(Abstr., 1887, 1062) but .somewhat improved. A sketch of the appa¬ 
ratus is given and also examples of the results obtained by it. 

N. H. M. 

Estimation of Iodine. By W. Stortenbeker (Bee. Trav. GMm 
7, 141—151). — The estimation of iodine in its compounds with 
chlorine may readily be effected, according to Bornemann, by decom¬ 
posing the solution with potassium iodide and estimating the liberated 
iodine; IOU -f tcKl ;= ad£0l + (1 4 ®)I. The author does not, 
however, find this method satisfactory, especially in cases where the 
value of x is high. This is also the case with the method proposed 
by Bufios of distilling with an oxidising agent (in this case a ferric 
salt and potassium iodide), when the whole of the iodine should pass 
over into the distillate. The author, therefore, proposes the reaction 
2 «FeS 04 4 a?H 2 S 04 + 2IC1* == #Fe 3 (S 04 )» 4* I* 4* StfHCl, which is 
complete as long as excess of the ferrous salt is carefully avoided or if 
a mixture of both a ferrous and a ferric salt is used. All that is 
necessary is distillation and determination of the iodine in the dis¬ 
tillate. 

The same method may also be used in estimating iodic acid, since, 
2HIO* 4* IDFeSOi 4- 5H a S0 4 = I» 4- 6H a O 4* 5Feg(SOi)3» but in, 
this case also, excess of ferrous salt must be most carefully avoided* 

h. d. 

Estimation of Nitrogen in Nitrate-snperjJhdsphate and in 
Chtili Saltpetre. By P. Zipperer (Ckem. Zeit, 12, 955 and 
987—988).—The author confirms what has been advanced by others, 
namely that carefully prepared nitrate-superphosphate, containing no 
free sulphuric acid, suffers no loss of nitrogeu even at 100°. But in the 
manufacture of nitrate-superphosphate, it is found advantageous td 
use a slight excess of sulphuric acid, and such superphosphates lose, 
nitrogen on heating, in amounts varying with the quantity of free 
acid, the bulk of solution heated, and the duration 'dhg^ee of 
heating. Hence Grandeau’s method of evaporating a rHasured 
, YOL . nvi . , 1 ■'"''4 ' 4 1 T t ’[,);0 J \ : 
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quantity of the solution gives low results, and to avoid this source of 
error the following plan is suggested:—If the substance contains 2 to 
4 per cent, of nitrogen, take 20 grams, if 6 per cent. 14 grams, and if 
8 per cent. 10 grams, treat in the usual way for dissolving in water, and 
make up to 1 litre ; neutralise 500 c.c. with sodium hydroxide (free from 
nitrate), and make up this solution to 1 litre. 50 c.c., or in case of a 
superphosphate containing only 2 per cent, of nitrogen, 100 c.c., of the 
neutralised solution is evaporated to dryness and then examined by 
the Schloesing-Grrandeau method or with the nitrometer. The latter 
plan the author finds as accurate as the former, and describes a 
slightly modified apparatus and the mode of using it. For the 
analysis of nitrate, the author takes a measured quantity of a dilute 
solution, in preference to a weighed quantity of a concentrated solu¬ 
tion, and determines in the nitrometer. D. A. L, 

Estimation of Phosphoric Acid. By A. Stutzer ( Ohem. Zdt ., 
12, 492).—The drawbacks to the method of estimating phosphoric 
acid in mannres, &c., by direct precipitation with magnesia mixture 
in presence of ammonium citrate, are the length of time required for 
the complete precipitation, the inconvenience of the prolonged stir¬ 
ring, and the danger of scratching the sides of the vessel so that the 
ammonium magnesium phosphate becomes firmly attached to the 
glass. To avoid these difficulties the author adds a small quantity of 
ashtess filter-paper, pulped to a thick magma in ammonia, previous to 
stirring for five minutes with a mechanical stirrer; the ammonium 
magnesium phosphate may then be at once collected. In addition to 
the great saving of time, 10 beakers may be stirred at once. 

D. A. L. 

Wiborg’s Gasometric Method for estimating Carbon in 
Iron and Steel. By H. v. Juftner (Ohem. Centr ,., 1241—1242, from 
Osterr . Zdt. Berg . Kuttenwesen , 34, 67—68).—0*2 gram of iron or 
steel, or 0*1 gram of pig-iron, so finely pulverised that it passes 
through a 1*5 mm, sieve, is brought into the carefully dried reaction- 
tube of the apparatus. 4 c.c. of a saturated solution of cupric sulphate 
is added and allowed to react for 16 minutes, or, if a smell of hydro¬ 
carbon is detected, only three to four minutes. This reaction-tube 
is 140 mm. long, and 20 mm. wide, and is closed at the top by 
a doubly bored india-rubber stopper. Through one of the holes 
passes a funnel with stopcock; the other is connected with a burette. 
This has an india-rubber stopper at its upper end, through which 
passes a funnel with stopcock; the lower end is connected’ with a 
water-flask for regulating the pressure. The burette is surrounded 
by a tube, through which water may be passed for regulating the 
temperature. After the cupric sulphate has acted on the iron, 1*2 
grams of chromic acid is added to the mixture, stirred up'well with 
a glass rod, and allowed to react for three to 10 minutes. The tube 
and contents are next‘cooled; the burette is filled with water and 
connected with the reaction-tube, and 8 c.c. of pure sulphuric acid 
Into the latter by means of the funnel with stopcock. 
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The tube is warmed gently up to the boiling point for 10 minutes, 
then cooled down, and finally all air and carbonic anhydride expelled 
out of the reaction-tube into the burette by passing in water through 
the funnel. The volume of gas in the burette having been read off, 
aqueous potash is passed in through the funnel, the gas shaken with 
it, and, after adjusting the level of the water, the volume again read 
off, when from the difference between the two readings the percentage 
of carbon in the iron may be calculated. J. W. L. 

Absorption of Carbonic Oxide by Cuprous Chloride Solu¬ 
tions. By T. Lon atscheffsky-Petrtjniaka (/. Buss. Chem. Soc 1888, 
20, 108—123).—The author has analysed mixtures of gases (especially 
wood-petroleum gas) containing carbonic oxide by Bunsen’s method, 
that is, absorption of that constituent by cuprous chloride. Clay 
balls were soaked with a solution of cuprous chloride in hydrochloric 
acid and introduced into the gaseous mixture to he analysed, but 
constant results could not be obtained. It was shown that such balls, 
saturated with carbonic oxide, lose some of this gas in pure hydrogen, 
whereas incompletely saturated balls either lose none or absorb more 
carbonic oxide when introduced into mixtures of hydrogen with little 
or much carbonic oxide. It is shown in a series of tables that the 
phenomena of absorption depend on the partial pressure of carbonic 
oxide in mixtures with other gases. The author’s results were ob¬ 
tained independently of Drehschmidt’s. 1 B, B. 

Action of Sulphuric and Hydrochloric Acids on Wood- 
Petroleum Gas. By T. Lonatschefesky-Petbuniaka (/. Buss. Ghem. 
Soc., 1888, 20, 123—124).—By passing the gas into a hydrochloric 
solution of cuprous chloride, a solid substance and a volatile liquid of 
an aromatic character, and containing chlorine, are formed. Dilute 
sulphuric acid gives nothing but resinous compounds. These facts 
are of importance in connection with gas analysis. B. B. 

Precipitation of Barium Sulphate in the Presence of Bromine. 

By Lucion ( Ckem . Zeit., 12, 427) and G\ Tauber {ibid., 477),— 
Both authors independently have observed that bromine does not 
interfere with the accurate precipitation of barium sulphate; and, 
therefore, when it has been used for oxidising sulphur compounds, 
the removal of any excess, as generally recommended, is superfluous. 

D. A. L. 

Analysis of Lead Peroxide. By L. Opmom$ {Ghem. Zeit, 12, 
477).—For this purpose the peroxide or red lead may be readily dis¬ 
solved without the application of heat by treatment with nitric acid, 
sp. gr. 1*20, and chemically pure copper. In the case of red lead, espe¬ 
cially , this method is very useful in detecting admixtures, as adulterants 
- are left that would be dissolved by treatment with hot solvents; these 
can, therefore, he readily detected and estimated; further, if it, is 
desired to determine copper also, it is only necessary to use a weighed 
quantity of that metal in the first instance. 1 D5A. Il j 
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Electrolytic Estimation of Copper. By F. Eudorff ( Ber ., 21,* 
3050—3051).—In estimating copper electrolytically, it is advantageous 
to mix the solution with 2 to 8 grams of potassium or ammonium 
nitrate, and then to add about 10 c.c. of ammonia for every 100 c.c. 
of the solution containing from 0T—0*3 gram of copper. The con¬ 
dition of the precipitated metal is very satisfactory, and the strength 
of the current employed may vary within tolerably wide limits. 

F. S. K. 

Estimation of Manganese in Poods. By G-. Stein ( Ghem. 
Zeit ., 12, 446).—The ash is boiled with nitric and sulphuric acids and 
lead peroxide, the resulting permanganate being determined by titra¬ 
tion. In this way, by using 5 grams of ash, American coffee beans 
gave 0*0279 per cent, of manganese in the ash. D. A. L. 

Estimation of Iron and Alumina in the Presence of Calcium 
and Phosphoric Acid. By Gr. Kennepohe ( Ghem . Zeit., 12, 923 — 
924). —The unsatisfactory results obtained in the estimation of iron 
and alumina in natural and artificial phosphates led the author to 
investigate the methods employed. These are numerous, but may he 
classified under three heads: those depending on (1) the precipita¬ 
tion and estimation as double phosphate of iron and aluminium; (2) 
precipitation by means of ammonium acetate and estimation of the 
calcium and phosphoric acids; and (3) separation of iron and alumi¬ 
nium. The latter is much too tedious for general application, and 
numerous quantitative experiments with mixtures of solutions of 
ferric chloride, aluminium sulphate, and calcium phosphate, dissolved 
in nitric acid, in some cases with ammonium phosphate and calcium, 
in other cases without one or the other, or both, lead the author to 
conclude that methods 1 and 2 are far too inconvenient when accurate 
results are required, owing to the difficulty of separating calcium 
compounds and phosphoric acid. The following method is, therefore, 
recommended:—The solution is neutralised, or made slightly ,am* 
moniacal with ammonia, in a 100 or 200 c.c. flask; it is them treated 
with slight excess of oxalic acid, heated at 80° for some time, filled to 
the mark, and filtered. A measured quantity of the clear filtrate is 
evaporated to dryness, and gently ignited in a platinum dish. The 
residue is moistened with concentrated ammonia, dried, and dissolved 
in concentrated hydrochloric acid. The solution is precipitated by 
means of ammonia and acetic acid, the iron and alumina being 
weighed as double phosphate, in which the iron may, if desired, be 
estimated in the usual way., The method also serves for the estima¬ 
tion of calcium, and may be made volumetric by employing standard 
Oxalic acid. Another method, in which phosphoric acid, was first 
eliminated by magnesia mixture in the presence of citric acid, , did not 
prove satisfactory. , , D. A. h. < 

Separation, of Nickel and Cobalt in the Fprnrof Nitrites. 
By Baubignt (Gomp£. rend., 107, 685 — 686) .-—Lang showed that 
ferium aa ,Soluble triple compound with potassium 

thus, prevented the accurate reparation of 
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nickel and cobalt by tbis method. The author finds that lead nitrite 
also forms an insoluble triple compound with the nickel and potas¬ 
sium, which separates as an orange-yellow precipitate only slightly 
soluble in acetic acid. The composition of the precipitate varies with 
the proportions of the three salts in the solution, but it is evident 
that it interferes with the separation of nickel from cobalt. 

c. h. b. 

Volumetric Estimation of Stannous Chloride. By A. Jolles 
(Chem. Zeit 12, 597).—The following method is found satisfactory 
for the estimation of stannous chloride :—4 or 5 grams of potassium 
manganate dissolved in 8 or 10 srrams of potassium hydroxide, and 
made np to a litre, is standardised by means of potassium antimony 
tartrate. 0*2 or 0‘4 gram of the stannous chloride, or metallic tin, is 
dissolved in hydrochloric acid in a current of carbonic anhydride, and 
made up to 250 c.c. This solution is then run from a burette into 
5 or 10 c.c, of the manganate solution, until the green colour is 
replaced by a yellowish-brown, the volume is read off: and calculated 
a$ usual; the reaction is represented by the equation:—SnCU -f 
2KOH -f K 2 Mu 0 4 = 2KC1 + Sn0 2 -f 2KOH + Mn0 2 . When the 
stannous chloride is much contaminated, it is advisable to precipitate 
the tin by means of zinc, and then proceed as above. D. A. L. 

Estimation of Titanium and Phosphorus in Iron Ores. By 

Jeniotgs (Chem. Centr ., 1888, 1234, from Berg, EUU. Zeit,, 47, 294). 
—1 to 5 grams of the ore is digested with hydrochloric acid, the 
solution neutralised with sodium carbonate, reduced with sulphurous 
acid, 50 c.c. of acetic acid added, and diluted to 500 c.c. By boiling 
for one hour, the titanic acid is precipitated, a part of the phosphoric 
acid and iron accompanying it. The precipitate, with the insoluble 
poition of the ore (the latter is purposely allowed to rerpain in the 
solution, as it assists in the filtration of the titanic acid), is brought 
on to a filter and washed with dilute acetic acid, dried, ignited, fused 
with 10 times its weight of sodium carbonate, and the silicate and 
phosphate of soda dissolved out of the flux. The insoluble sodium 
and iron titanate is dissolved in dilute sulphuric acid, neutralised 
with sodium carbonate, reduced with sulphurous acid, and the titanic 
acid precipitated pure with 25 c.c. acetic acid. The first two filtrates 
are mixed together, oxidised with nitric acid, and the phosphoric acid, 
as well as some silicic acid, precipitated with ammonia; the precipi¬ 
tate is dissolved and evaporated to dryness, in order; to render the 
silicic acid insoluble, and the phosphoric acid determined with molyb¬ 
date solution* J. W. h* 

Estimation of Noble Metals in Potassium Cyanide Sc&i^ 
tions containing them. By L. Ormcios (Ohm. Zeit, 12, J&5).. 
—Tbe solution is treated with hydrochloric arid to destarOyvth© 
cyanides, warmed, sulphuric acid added,*-and. 
precipitated by means of zinc, their complete being 

indicated by the appearance of a deposit of metallic ^r-t-'-^^which is 

V \ v ' 1 " ' 
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generally present in sucli solutions. The metallic precipitate is 
■washed, mixed with lead, cupelled, parted, &c., in the usual manner. 
The method is both rapid and accurate. D. A. L, 

Modifications in the Methods of Organic Analysis. By W, 
L. Dudley (JBer 21, 3172—3177).—The author recommends the 
employment of a platinum combustion-tube and manganese sesqui- 
oxide, instead of copper oxide, and states that with such an apparatus 
a combustion can be made every hour with very satisfactory results. 
In the analysis of volatile liquids, the substance is weighed in a small 
bulb-tube, the two ends of which are bent upwards. When the com¬ 
bustion-tube is sufficiently hot, the bulb is interposed between the 
drying apparatus and the tube, and a stream of nitrogen passed 5 as 
soon as the air in the combustion-tube is expelled, an iron plate placed 
a few inches underneath the bulb is heated, so that the liquid quickly 
volatilises into the combustion-tube without condensing in its passage 
there. When the liquid has all volatilised, air or oxygen is passed, 
and the process completed as usual. F, S. K. 

Source of Error in the Estimation of Benzene in Coal-gas, 
By F. P. Treadwell and H. IT. Stokes (Ber., 21, 3131—3133),—In 
Berthelot’s method for the analysis of coal-gas, fuming nitric acid is 
used to absorb the benzene, and bromine-water to absorb the hydro¬ 
carbons C»H 2 « and It is shown by the author that fuming 

nitric acid absorbs carbonic oxide completely (compare Hasenbach, 
/, jpr. Chem. [2], 50,1), and that bromine-water absorbs benzene, as 
well as the hydrocarbons mentioned (compare also Drehschmidt, 
Post’s Chem. Teclm. Anal 1888, 108). IT. H. M. 

The Amount and Estimation of Fusel Oil in Spirits. By 
F, L. Ekman (Ghem. Zeit ., 12, 564—565).—According fco the results 
of the author’s investigations, brandies prepared from potatoes or 
cex*eals, with the exception of normal propyl and isobutyl alcohols, 
contain no other alcohols with boiling points between ethyl and amyl 
alcohols; this is at variance with the statements of some previous 
observers. The fusel oils from such spirits contain from 3—12 per 
cent, by weight of propyl alcohol, 15—47 of butyl alcohol, 44—71 
of amyl alcohol, with 5—7 per cent, of high-boiling residue. The 
largest proportion of butyl alcohol was found in spirit from cereals. 
The various constituents were separated by fractionation, using a, he 
Bel tube; the corn spirits required 20—25 fractionations to get the 
propyl alcohol sufficiently pure. The sp. grs. at 1-5° were propyl alcohol 
0*8085, isobutyl alcohol 0*8064, amyl alcohol 0*8157. , The amount of 
these oils was estimated colorimetrically by means of sulphuric 
acid. The types were strong solutions containing hydrochloric acid 
and known quantities of cobaltous chloride for red* ferrie -c^Mfide 
for yellow, and copper chloride for blue. 200 c.e. of spirit 
of water are rapidly distilled from a brass retort until 18$ e-c> hy&ve 
passed over. The distillate is diluted to 200 c.e., apd 25 c.e. is 
.■ steadily run into 15 c.e. of sulphuric acid, sp. gr. 1*8436, during 
minutes, with brisk stirring ; they a^C with the 
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types after a lapse of at least three hoars. Propyl alcohol is not 
coloured by sulphuric acid. Aldehyde to the extent of 0*02 per cent, 
in 46 per cent, alcohol gives no noteworthy reaction with sulphuric 
acid, but, nevertheless, is objectionable, as it has the property of 
intensifying the colour reaction of amyl alcohol, and may lead to con¬ 
siderable error. D. A. L, 


Estimation of Sugar in Molasses by Clerget’s Inversion 

Method. By F. Herles ( Ghem. Gentry 1888, 1136—1187, from 
Zeit. ZmTcerind Bohmen, 12, 381—387).—Owing to the presence of 
raffinose in molasses, the determination of the sugar is not made 
by directly polarising, but, according to Clerget’s method, after 
inversion. As the raffinose is fermentable, the author considers that it 


should not be omitted from the percentage of sugar, and he proposes 
the following method and formula. The molasses is clarified with 
plumbic acetate in a 100 c.c. flask, 50 c.c. is inverted with 5 c.c. con¬ 
centrated hydrochloric acid, by heating at 70° for 15 minutes. After 
cooling, the degree of rotation is noted as well as the temperature. 
Then the difference between the two readings of the polariscope, 
before and after inversion, is multiplied by 0*42, and added to the 
determination according to Clerget. For temperatures approaching 
20 % the author recommends the calculation of the sugar contents 
from the reduction of the rotation (S) on account of inversion:— 


n - 100S 

142 -*/# 


where t =s 


°G. 


J. W. L. 


Estimation of Saccharose as well as Invert-sugar or Raffinose 
and on the Quantitative Estimation of Glucose with Levulose. 
By J. Dammuller (Ghem. Oentr 1888, 1248, from Zeit . Ver. Rub* 
Zuck . Bid., 25, 742—755).—The author prefers weighing half the 
normal weight of sugar for inversion (namely, 13*024 grams) dissolving 
in 75 c.c. of water and inverting with 5 c.c. of concentrated hydrochloric 
acid by heating at 70° for 7£ minutes. The resulting solution is then 
diluted to 100 c.c. and polarised. Then, since 26*048 grams cane- 
sugar cause a deviation of +100°, and further, the same weight of 
cane-sugar after inversion causes a deviation of —32*66°, then for 
each +1° (==1 per cent.) rotation before inversion, the same amount 
of cane-sugar causes a rotation of ■—0*3268° after inversion. Under 
the same conditions of inversion, 16*576 grams of raffinose (CiaH^Oig 
+" 5H a O), causes before inversion a rotation of +100°, after inversion 
of + 51*82°; before inversion, therefore, it rotates the ray 1*852 times 
more strongly than cane-sugar, 26*048 grams of anhydrous raffinose, 
after inversion, would rotate the ray + 95*98°, If now P = the read¬ 
ing in degrees of deviation caused by 26*048 grams sugar before 
inversion; 3 = the reading after inversion; Z = the percentage of 
cane-sugar; and R = the percentage of anhydrous raffinose; 

then (1) P = Z + 1*85 B. : 

(2) J = —0*3266 Z + 0*9598 R, V * \ 

from which we obtain— * 
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Z = 0*5188 P — J/0'8454 = per cent, cane-sugar, 

R = P — Z/l*85 = per cent, raffinose. 

The author has experimented with Sieben’s method for destroying 
levulose, but the results obtained were not altogether satisfactory, 
especially when the proportions of levulose and glucose varied^ ^ 

Estimation of Raffinose in Beet-sugar. By G. Lotman ( Chew . 
Zeit.) 12, 391—392).—Simple examination of the methyl alcohol 
extract of sugar gives too high a percentage of raffinose. The follow¬ 
ing method gives accurate results with even 0*1 per cent, of raffinose. 
50 grams of the sugar is perfectly dried at 60° with the aid of a water- 
air-pump, allowed to cool in the drying chamber, and treated with 
100 c.c. i f methyl alcohol and polarised. 50 c.c. of the solution is then 
mixed with 2 c.c. of a solution of lead acetate (sp. gr. 1*4, which 
precipitates all the raffinose), made up to 55 c.c., and again polarised. 
This reading +10 per cent, gives the rotation due to cane-sugar, and 
by deduction from the first reading, the rotation due to raffinose is 
found, and the percentage calculated as usual. One part of raffinose 
prevents the crystallisation of at least five parts of sugar. 

D. A. L. 

Detection of Foreign Starches in Chocolate. By C. Harwich 
(Ghem . Zeit, 12, 375).—Owing to the variable amount of starch in 
rocoa-beaus, chemical examination of chocolate cannot be taken as 
decisive, as regards admixture of foreign starches, unless the per¬ 
centage is above 10 per cent. Therefore, microscopical examination 
is resorted to, and for this purpose the chocolate is best deprived of 
its fat and sugar before being placed under the microscope. The 
starch granules are counted in different parts of the object, and $ 
mean taken; a pure chocolate is then mixed with a corresponding 
amount of the supposed foreign starch, and examined in the samp 
manner; in this way, the quantity of starch may be estimated with 
sufficient accuracy. 

When small-grained starches are present, it is not advisable to treat 
with iodine in potassium iodide beforehand. D. A. L. 


Butter Analysis. By Pagnocl and Gkenet (J. Pharm . [5], 18, 
353—360).— The present rapid method of analysis is based on a 
determination of both the volatile and fixed acids in the butter. 


10 grams of butter is just melted and transferred to a burette 
graduated to 70 c.c., into which a few drops of warm water and 
a little tight petroleum have been previously placed. The capsule 
in which fh$ gutter has been melted is washed alternately with 
petroleum Wd a few drops of water, and the burette is filled up with 
- petroleu^' a point below 4$ Bif marih The burette is ctosei 
with'the ; h%n% 'strongly sh|W%;hffe , ,;wb'id , b/it 
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shaking again the tube is closed and allowed to remain for 10 minutes. 
If the temperature is low, it may be necessary to warm the burette a 
little. The aqueous portion is carefully drawn off into a tared 
platinum dish, a little water being added several times, to remove all 
that is soluble in water. This solution serves to determine the foreign 
matters—ash and sodium chloride. 10 c.c. is now run out of the 
burette and thrown away, then 20 c.c. is run into a flask for the 
estimation of the fatty acids, and 20 c.c. more is run into a tared 
capsule for estimation of the total fat. The flask just mentioned is 
heated on the water-bath for 5 to 10 minutes to expel the petroleum; 
then for saponification there is added 50 c.c. of a solution prepared as 
follows i—60 grams of potash-lime is placed in a flask with 800 c.c. 
of alcohol of 95°, and agitated from time to time during several days; 
this is then filtered and made up to a litre. The flask containing the 
fatty matter and alkaline solution is heated at 100° and agitated from 
time to time, but more actively towards the end of the operation; in 
30 to 40 minutes the saponification is complete, 50 c.c, of water is 
now added, and warmed a little to dissolve the soap, three'or four 
bits of pumice and 12 c.c. of phosphoric acid of 45° are then added. 
The flask is shaken and closed with a stopper carrying a funnel with 
stopcock and a tube with two bulbs in the vertical portion and then bent 
slightly downwards and leading to a vertical worm condenser. When 
45 c.c. has been distilled over, 50 c.c. of water is passed into the flask; 
when 95 c.c, has passed over, a second 50 c.c. of water is added, and 
the distillation is continued until 145 c.c. has passed over, Phenol- 
phthalein is added to the distillate and decinormal soda solution. The 
volatile fatty acids expressed as butyric acid, per 100 of butter, equals 
0*264 time the number of c.cl of soda solution used. With margarin, 
only 1 or 2 c.c. is required, whilst pure butter requires about 20 c.c* 
The presence of sodium chloride in the flask would give rise to hydro¬ 
chloric acid; which would be estimated as so much fatty acid. If 
present, the titrated liquid may be acidified with a few drops of 
nitric acid, and neutralised with calcium carbonate in excess,, then 
potassium chromate and standard silver nitrate solution will indicate 
the amount of hydrochloric acid which is to be deducted. 20 to 
, 25 c.c. of light petroleum is added to the warm residue in the flask, 
and the contents are transferred to the burette, the flask is then washed 
alternately with petroleum and warm water to collect the whole of 
the residue., On running off the water from the burette, the phos¬ 
phoric acid and glycerol, are removed; three or four washings give a 
water which is quite neutral. The solution of fatty acids thus com¬ 
pletely washed is evaporated on the water-bath, the capsule being 
sunk in the boiling water, so that the outside level is 2 or 3 cm* higher, 
than that of the inside; the residue is dried at 105° or, 110°, and 
weighed. The platinum capsule containing the other 20 c.c. of 
petroleum solution is evaporated, dried at 105° to 110°, and weighed* 
Prom these figures the amount of fixed and volatile fatty acids per 
cent, of fatty matter are deduced. The platinum capsule Contain¬ 
ing the original 10 c.c. of aqueous solution is evaporated,.dried, and 
weighed; then gently heated to dull redness and weighedagain<^ The 
ash is dissolved in a little water, filtered, and the liquid is .made up to 
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100 c.c. In 20 c.c., the chlorine is titrated with silver nitrate solution 
and potassium chromate. Finally, the moisture is determined on 
5 grams of butter mixed with 8 or 10 little balls of paper, made from 
one of two dried and balanced filters. By turning over the paper 
balls two or three times, the drying is completed at 105° to 110° in 
about three hours. If boric or salicylic acid is suspected, special 
methods then become necessary. J* T* 


Detection of Cotton-seed Oil in Lard. By W. Bishop and 
L. Imh (/. Pharm. [5], 18, 348—353).—American lard imported into 
France is frequently adulterated with 50 to 60 per cent, of other fats ; 
cotton-seed oil is often used, and the desired consistence is given to 
the mixture by the addition of pressed tallow. Bechi has shown that 
cotton-seed oil, to the exclusion of other fats, reduces silver nitrate. 
(Compare, however, Bizio, this vol., p. 86.) Labiche has remarked 
the production of a special coloration when this oil is treated with 
lead acetate and ammonia. Finally, the rise in temperature produced 
by mixing this oil with sulphuric acid is relatively considerable. 
These three characteristics are sufficient to detect the oil, when mixed 
with lard, as follows:—100 to 150 grams of the lard is heated at 
80—100° until it becomes perfectly clear. 5 grams of this limpid 
material is treated with 20 c.c. of absolute alcohol and 3 c.c. of a solution 
containing 2 grams of silver nitrate to 250 c.c. of absolute alcohol. The 
mixture is heated at 100° during 10 minutes, and stirred from time 
to time. In presence of cotton-seed oil, a more or less accentuated 
coloration is produced, and a coloured cake is formed on cooling; on 
decanting the alcohol and dissolving the cake in ether or light petro¬ 
leum, a cold solution is obtained, having the same colour. Again, 
25 grams of the limpid fat is treated with 25 c.c. of a solution, cooled 
to about 35°, made up of crystallised lead acetate 500 grams, and water 
1000 c.c., 5 c.c. of pure ammonia of 22° B. is then added, and the mixture 
is vigorously stirred for some minutes to form a homogeneous emulsion* 
After 24 hours the colour is observed. Finally, 25 grams of the melted 
fat is cooled to about 30°, the temperature is taken, and 20 grams of sul¬ 
phuric acid, of sp. gr. at least 1*836, is added. The mass is strongly 
agitated, and the point of maximum temperature observed. By 
operating always in the same way, duplicate experiments will give 
readings not differing by more than two degrees. Comparative 
experiments are made at the same time with pure materials. The 
authors have not succeeded in devising a quantitative method. 

J. T. 


Estimation of Fatty Acids in Soap. By Sameison (Gkem* 
Zeit, 12, 355).—The fatty acids are precipitated by means of sul¬ 
phuric acid, and are collected and washed on a tared filter. The filter 
and precipitates are then transferred to a weighed weighing bottle, 
treated first with absolute alcohol* which is driven, off on a water- 
bath, then with ether in a similar manner. After this treatment, the 
tube and contents are placed in a water-oven, and are dry in an hour* 
The method is speedy, and avoid# both loss and decomposition of the 
'■ “ . '■ ' • : ' V • *.. 



ANALYTICAL CHEMISTRY. 


195 


Detection and Estimation of Salicylic Acid, chiefly in Beer. 
By % H. Elion {Ben. Trav. Ohim ., 7,211—219).—The acid is extracted 
from the solution containing it, "by shaking it with two or three times 
its volume of ether; the ethereal solution, after separation, is then 
shaken up with a small quantity of a dilute solution of soda or potash, 
which takes up the whole of the acid. In a very small portion of the 
solution, after acidification with hydrochloric acid, the salicylic acid 
can usually be detected by means of the ferric chloride test. 

If the acid is extracted as above from beer, the impurities which 
accompany it prevent its direct estimation by evaporating the ethereal 
solution and weighing the residue. Direct titration by means of 
dilute alkali also gives unsatisfactory results. Excess of bromine 
converts salicylic acid into the compound CgILBra'OBr, and this, by 
tbe action of potassium iodide, is converted into potassium tribromo- 
phenoxide, OaHJBr^OBr + 2KI = CgByBr^OK + I 2 + KBr. The 
author attempted, by determining tbe iodine liberated in the latter 
reaction, to estimate the salicylic acid by this means, but found that 
the action of the potassium iodide was far from complete at the or¬ 
dinary temperature and with moderately dilute solutions. Estimation 
of the hydrobromic acid formed when salicylic acid is converted into 
tribromophenol by excess of bromine, also gave discordant results in 
tbe case of beer, owing to the presence of foreign organic matter. It 
was finally decided to determine the salicylic acid by separating and 
weighing the tribromophenol itself. This can be done by steam dis¬ 
tilling the solution, after removing the excess of bromine by means of 
potassium iodide and sodium thiosulphate, extracting the distillate 
with ether, and evaporating the ethereal solution. This last method 
was found to yield satisfactory results. H. C. 

Detection of Salicylic Acid in Beer. By A. J. C. Snyders 
(Chew, Centr., 1888, 1186, from Bev. internat fabricat aliment, 1, 
166—170).-—25 c.e. of beer, with a few drops of sulphuric acid, is 
shaken up with 40 c.c. of ether, and the ether extract is tested with 
very dilute ferric chloride. By this means, 0*004 gram of salicylic 
acid per litre of beer may be detected. For the quantitative estima¬ 
tion, 250 c.c. is distilled and the first 130 c.c. of the distillate is taken. 

’ J. W. L. 

L * 1 

iThe Simand-Kohnstein Method of Estimating the Acids in 
Tanning Liquors. By R. Koch (Dingl. polyt 269, 168—182). 
—un a recent communication (Gerber, 323 and 324), Simand, in 
defending the gravimetric method of estimating the free acid in 
tannins (Abstr., 1885,935), refers to the author's criticisms, and asserts 
that Koch wrongly condemns the method owing to the fact that, 
through the formation of sparingly soluble magnesium salts, a con¬ 
siderable error arises in the estimation of free acids by the Simand- 
Kohnstein method. 

4 ‘She author in reply states, that although, from a scientific point of 
view, he quite agrees with this contention, having recently carried out 
a farther, series of experiments to prove the correctness of the sup¬ 
posed formation of sparingly soluble magnesium salts, he condemned 
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the method as being useless for practical purposes on account of its 
extreme tediousness and complexity, and, therefore, advocates the 
estimation of the free acids in tanning liquors by his titration method. 
(Compare Abstrs., 1887, 871,1144 ; and 1888, 1138.) D. B. 

Testing Peru Balsam. By C. Denser (/. Pham . [5], 18, 2S9— 
260, from Gehe's Eanclelsler 1888).—To detect gumbenzoin or storax 
in Peru balsam, 5 grams of the balsam is treated with 5 grams of 
sodium hydroxide solution (Ph. Germ., II) and 10 grams of water. 
The whole is well shaken twice with 15 grams of ether, each time 
decanting the ether layers as completely as possible. The residue is 
boiled, and acidified with hydrochloric acid; on adding cold water, 
a resin separates which is dissolved in sodium hydroxide solution. 
The solution thus obtained is diluted with 20 grams of water, boiled, 
and precipitated with barium chloride; the precipitate thus formed is 
collected on a filter, dried on the water-bath, and extracted with alcohol 
The residue is treated with concentrated sulphuric acid, and the liquid 
stirred up with chloroform. The chloroform becomes violet or blue 
if gum benzoin or storax is present. This method is capable of 
detecting the presence of minute quantities. J. T. 
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Refractive Indices of Turbid. Media. By A. Haschek 
(Mantdsh., 9, 900—902).—Solutions were made in alcohol of shellac, 
mastic and guaiacum, 8*9, 10*01, and 12*83 grams of each being taken 
to 100 grams of alcohol. 20 grams of each solution was added to 
100 grams of water, and the refractive index then measured. These 
were for the sodium and lithium lines, mastic 1*3454 and 1*3341, 
guaiacum 1*3429 and 1*3401, shellac 1*3461 and 1*3410. A solution 
of water and alcohol alone, in the proportions in which each was pre¬ 
sent in the above liquids, gave 1*3365 and 1 3341. 

Nine square centimetres of filter-paper were boiled in 100 c.c. sul¬ 
phuric acid for half an hour, and the refractive index of the solution 
found to be 1*4320 and 1*4313, that of the acid alone being 1*4317 
and 1*4310. On again boiling for half an hour the solation gave 
1*4328 and 1*4320, and the acid 1*4318 and 1*4311. 

Since in each solution there has been an increase in the refractive 
index, due to the suspended particles, it must be assumed that these 
particles cause a retardation in the velocity of light, the more so as 
this retardation appears to increase as the size of the particles 
decreases. H. 0. 

Befraetion of Liquids within wide Limits of Temperature, 
By E. KrtteItER (Ann, Phys. Ohem. [2], 35, 662—699).—In former 
papers (Abstr., 1888,541), the author established, in the case of water 
and alcohol,, the two formulae (V — 1) (v — fi) = M, and M = 
C(1 + Of the four constants, /3, C, a, 1c, occurring in these 

formulae, /J, u, and h have to be determined by refraction observations, 
whilst 0 may be assumed to be known independently. 

In the present paper, the author describes an elaborate series of 
experiments on the refraction of carbon bisulphide, from the results of 
which he deduces the following conclusions;— 

(1.) The coefficient /3 can be determined most accurately from the 
results of Zehnder’s and Quincke’s pressure researches. 

(2.) The refraction of carbon bisulphide within the limits of tem¬ 
perature of the observations —20° to 160°, is approximately given by 
the formula (n 2 —; 1) (v — j3) = constant. 

(3.) , The dispersion, given by the expression (n\ — !)/(«? — !1) — 1, 
diminishes with the density, the decrease being such as would he 
accounted for by a change in the maximum absorption, proportional 
to the change of density. 

(4.) Assuming these relations, the temperature-coefficient can he 
determined for all temperatures and wave-lengths. 

Tables are given showing the indices of refraction for wave-lengths 
corresponding with the lines A, 0, D, F, Gr, and H of the solar spectrum 
for different temperatares, with the corresponding values of the tem¬ 
perature-coefficient, and the incorrectness of the principal older 
formula. , . G*. W. T. 

,' von. nvr. * ' ‘ r 1 '• — - ” p ' - J 
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Molecular Refraction of Fumaric, Maleic, Mesaconic, 
Citraconic, and Itaconic Acids, and of Thiophen. By C. 
Kstops (Annalen, 248, 175—231).—The author has determined the 
index of refraction of the methyl, ethyl, and propyl salts of fumaric, 
maleic, mesaconic, citraconic, and itaconic acids. A comparison of 
the molecular refraction of these acids and their ethereal salts, leads 
the author to the conclusion that fumaric and maleic acids contain 
only one double-linked carbon-atom, and that fumaric acid stands in 
the same relation to maleic acid that mesaconic acid does to citraconic 
acid (Abstr., 1888, 938). BnihVs theory is at present incapable of 
indicating in what points the constitution of fumaric and mesaconic 
acids differ respectively from the isomeric maleic and citraconic 
acids. According to Anschutz (Abstr., 1887, 916; 1888, 448), ethyl 
fumarate and mesaconate contain two double-linked oxygen-atoms, 
bnt the isomeric maleate and citraconate only contain one double- 
linked oxygen-atom. 

The molecular refraction of thiophen indicates that this compound 
contains only one double-linked carbon-atom. Further investigation 

OH—CH_ 

is required in order to decide whether the formula || | j>S 

CH —GW 

correctly represents the constitution of thiophen. . W, 0. W. 


Preparation of Phosphorescent Calcium and Strontium Sul¬ 
phides, By E. Becquerel ( Compt. rend,, 107, 892—894).—When 
calcium carbonate, as pure as possible, is calcined with sulphur, it 
yields calcium sulphide which is only feebly phosphorescent. If, 
however, traces of a sodium compound are added before calcination, 
the product shows a brilliant and persistent green phosphorescence. 
Manganese or bismuth alone has very little influence on the result, 
but in presence of traces of sodium, the former produces a brilliant 
yellow and the latter a brilliant blue phosphorescence. Lithium is even 
more active than sodium, and the phosphorescence is green. Potas¬ 
sium, on the contrary, has very little effect. From these results, it 
follows that the simultaneous presence of an alkali is essential to the 
production of any phosphorescence by manganese or bismuth. 

Oyster shells and other shells, and aragonite and gypsum from 
some Realities, contain sodium, and hence the phosphorescent pro¬ 
perties of the calcium sulphide prepared from these substances. 

If OT part of rubidium carbonate is added to calcium carbonate 
which also contains a small quantity of sodium, and, the mixture, is 
heated with sulphur to a moderate temperature, the middle of tHe 
mass has a red colour, whilst the outer parts in contact. with, the 
crucible show a green phosphorescence. When the product i% #e-' 
calcined, the red disappears and only the green remains. , ^ • ,* 

. , Strontium sulphide shows similar phenomena, which, however, are, 
, , less strongly marked; if free from sodium, it shows a feeble, greenish- 
^ blue phosphorescence. In presence of lithium,, the phosphorescence, is 
With rubidium, no red colour is observed.. Pure strontium 
pure sulphur yield a gulphi&e trifch a yiolet-tlde phosphdr- 
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escence, -which, in presence of sodium or lithium, becomes greenish or 
yellowish in parts. 0. H. B. 

Decomposition of the Haloid Salts of Silver by the Action 
of Light. By F. Griyejaux ( Compt . rend ., 107, 837—839).—The . 
author’s experiments lead him to the conclusion that the decomposi¬ 
tion of the haloid salts of silver by the action of light is a phenomenon 
of dissociation similar to the decomposition of the same compounds 
when heated. This view is supported by the following phenomena 
which are especially well marked in the case of silver iodide. When a 
beam of light is allowed to fall on one of two silver plates coated with 
silver iodide and immersed in a cell filled with liquid, an electro¬ 
motive force is developed, and attains a maximum after a certain 
time. If iodine solutions of different concentrations are allowed to 
circulate in the cell, the plates coated with silver iodide remaining the 
same, the electromotive force diminishes as the concentration of the 
iodine increases, and at a particular concentration it becomes nil . 
If the distance between the cell and the source of light is gradually 
increased, the concentration of the iodine solution required to produce 
zero E.M.F. gradually diminishes, and vice versa . If the cell is 
gradually moved to or from the light, and finally placed at a distance 
d. the EJO\ developed is the same as if the cell had been placed at 
d at the beginning. When the concentration of the iodine solution in 
the cell gradually varies, the E.M.F. also vanes gradually, but in tbe 
inverse direction. If when the E.M.F. has reached its maximum 
Value the circulation of the iodine solution is stopped, the E.M.F. 
increases gradually and regularly, but when the circulation is restored 
the JELM3F. gradually sinks to its normal value for the particular 
degree of concentration. This result may be ascribed to the decrease 
in the concentration of the solution, due to tbe action of the iodine on 
water under the influence of light, a decomposition which is rendered 
evident by the deeolorisation of the solution. 

Similar phenomena are observed with silver bromide and silver 
chloride, but the concentration of the solution required to produce 
zero, E.M.F. varies with the nature of the haloid. C. H. B. 

Decoloration and Becoloration of Litmus Solution by Light. 
By E. Bellamy (J. Pharm. [5], IS, 433—43 o).—That litmus solution 
loses its,colour when kept in a closed vessel, and regains it on exposure 
to air, is well known. The author boiled 50 grams of litmus three 
times with three successive litres of water. Four flasks were filled 
with thela$t solution and hermetically sealed, so as to include only a 
small bubble of air. The flasks were placed on a table near to a 
window where, as a rule, only diffused light fell on them. Between 
August 24 and, October 2 the four liquids became quite colourless. On 
October 15, one of the flasks had become somewhat coloured, and this 
grew in intensity until November 12, when it had reached its original 
intensity; the other three remained colourless. The coloured flask* 
placed alternately in darkness and light, became colourless, and 
coloured four and three times respectively, finally the flask was broken 
by expansion of the liquid caused by the direct action of Sunlight, 
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The author has only been able to repeat the experiment once, and 
that less satisfactorily; he has not yet made out the cause of the 
changes of colour, but is working at the question. J. T. 

Minimum-point of Change of Potential of a Voltaic Couple. 
By G. Gore ( Proc . Boy. Soc., 44, 294—296).—The effect of dissolved 
substances on the electromotive force of a magnesium-platinum couple 
in distilled water (this vol., p. 90) can be easily shown by balancing 
one couple against another through a galvanometer, the salts experi¬ 
mented with being added to one of the couples. The plates must be 
cut from the same piece of metal, and immersed at the same time in 
separate quantities of the same water. The results are compared with 
those obtained by means of a thermopile. The minimum-point of 
change depends on the couple and liquid used, temperature, and 
particular galvanometer. The latter effect is probably dependent on 
the inertia of the needle. The minimum-point is dependent on the 
free chemical energy, and, with certain exceptions, on the chemical 
heat of the substance dissolved. H. K. T. 

Change of Potential of a Voltaic Couple. By G. Gore (Proc. 
Boy. Soc., 44, 296—300).—The effect of potassium chlorate and 
chloride, hydrochloric acid, and bromine at different temperatures in 
increasing the voltaic potential of a zinc-platinum couple is examined 
(see preceding Abstract). The electromotive force increases more 
or less regularly with increase of the strength of the solution; in some 
cases (potassium chlorate and chloride) it reaches a maximum before 
the saturation point is reached; in others (potassium chloride and 
bromine) a momentary decrease is observed ; in others the electro¬ 
motive force becomes constant for a time, and then again increases 1 . 
The amount of salt required for minimum change is greatest with 
potassium chlorate, least with bromine. The total increase in elec¬ 
tromotive force is given. H. K. T. 

Influence of the Chemical Energy of Electrolytes on the 
Minimum-point and Change of Potential of a Voltaic Couple. 

By G. Gore (Proc. Boy. Soc., 44, 3U0—308).—A continuation of 
experiments on the 14 minimum-point ” (see preceding Abstracts). 
The quantities of dissolved salt required for the minimum-point of 
change for the oxyhalogen salts of potassium are in the order chlo¬ 
rate, bromate, iodate, beginning with the greatest; hence the more 
feebly united the negative constituent, the smaller the proportion of 
salt required to disturb the voltaic balance. With the haloid salts, the 
minimum quantity was much smaller and in the order iodide, bromide, 
chloride; hence the action is more powerful, and the order of activity 
, reversed. With the halogens themselves, the quantity required is still 
less, the order remaining the same; hence the effect is greater the 
greater the, chemical energy of the substance and the greater the 
freedom of that energy. At low potentials the rate of increase of the 
electromotive force per unit weight of substance is larger the greater 
-the effect of the substance., ‘The ourm of ,vm^i0n j ;^ ? ,fethutial is' 
;y^^ct©ristie for each'substance. ,' . ; ,v/ t i ' -H, K, T. 
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Effects of different Positive Metals on the Change of Poten¬ 
tial of a Voltaic Couple. By G. Gore (Proc. Boy . Soc ., 44, 368— 
3? 7 ).—A continuation of the above experiments, in which the metals 
and form of galvanometer are varied. The more easily the positive 
plate, or the less easily the negative plate is corroded, the smaller 
the quantity of dissolved substance required to disturb the balance. 
With chlorine and bromine, the quantities vary directly as the atomic 
weights of the positive metals in the couples magnesium-platinum, 
zinc-platinum, cadmium-platinum. As the smallness of the quantity 
of substance required to disturb the balance depends both on the 
sensitiveness of the galvanometer and on the chemical energy of the 
substance, it is probable that the effect really begins with the first 
addition of substance, but is too small to detect. H. K. T. 

Certain Generic Electrical Relatione of the Alloys of 
Platinum. By C. Barus (Amer. J. Sci 36, 427—442).-—Measure-' 
ments of the conductivity of a large number of alloys of platinum 
with other metals are given, and also the observed temperature- 
coefficient for each alloy. Plotting the temperature-coefficients 
against the specific resistance, it appears that the effect of alloying 
platinum with less than 10 per cent, of any other metal is to produce 
a variation in the temperatnre-coefficient which is quite independent 
of the special ingredients, and depends only on the resistance of the 
alloy. Also, although the resistance of the alloys examined varied 
from 10 to 65 microhms, per c.c., throughout the whole of this enor¬ 
mous valuation the temperature-coefficient was found to vary as a 
linear function of the conductivity. The author shows that a similar 
relation holds good in the case of alloys of other metals. H. 0. 

Electrical Resistance of Mercury. By F. Kohlrausch (Ann. 
Phys. Chem. [2], 35, 700—764).—This paper contains a very full 
account of a determination of the absolute resistance of mercury 
carried out by Weber’s method of damping with some modifications 
of Dorn’s. The result of the determination gives 94060 centimetre- 
seconds as the resistance of a cubic centimetre of mercury at 0°. 
Glazebrook has compared one of the author’s mercury standards with 
the B*A. unit in the Cavendish Laboratory, and the result of the com¬ 
parison gives one B.A. unit == 0 9866 ohm. 

It will be, remembered that at the Paris Conference it was deter¬ 
mined that the legal ohm should be the resistance of a column of 
mercury 1 square centimetre in sectional area, and 106 centimetres 
in length at 0°. It was considered practically certain at the time that 
this length was a little too short, but as the amount of the excess was 
doubtful it was considered advisable to adopt the whole number. 
According to the author the true value lies between 106'2 and 
106*3 centimetres. G. W. T. 

Influence of the State of Aggregation of various Substances 
on their Electrical Resistance. By L. Grotaoh (AM, Phys. 
Chem, [2], 35, 764—772).—Clausius has pointed out (Ann. Phys. 
C^em.,104, 650) that from Aradtsen-’s researches on the electrical 
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resistance of metals, it follows that in the case of simple metals in the 
solid state, the resistance varies directly as the absolute temperature. 
Werner Siemens ( ibid ., 113, 91) has confirmed this conclusion, subject 
to the condition that it only holds when the metal is not near the 
melting point. 

In the present paper, the author describes some observations of the 
resistance of mercury at temperatures ranging from —90° to + 20°. 
He obtains the value 0*00086 for the temperature-coefficient of liquid 
mercury, which agrees fairly well on the one hand with the value 
0*00095 given by Werner Siemens, and on the other hand with the 
value 0*000882 given by Mascart, Nerville, and Benoit. During lique¬ 
faction he finds that the resistance undergoes a rapid increase up to 
about 1*5 times its original value, a much smaller increase than that 
given by Cailletefc and Bout.y, and by G. L., Weber. He finds, more¬ 
over, that the temperature-coefficient does not remain constant 
between the temperatures —40° and —90°, but steadily diminishes 
with the temperature, as shown briefly in the table below:— 


Temperature. 

Temperature-coefficient. 

-40° to -50° 

O'00226 

-50 „ -60 

0-00134 

-60 „ —70 

0*00111 

-70 „ -80 

0*00078 

-80 „ -90 

0*00037 


These results show that pure mercury, with regard to its resist¬ 
ance, behaves differently from other simple metals, not only in the 
liquid state but even when solid, and at temperatures much below 
the melting point. G. W. T. 

Electromotive Force of Selenium, By W. v. Uljanin (Ann. 
Phj/s. Gkem. [2], 35, 836).—Kaliseher (this vqL, p. 3) laid claim to a 
prior use of the method of preparing sensitive selenium at a tempera¬ 
ture of 195°. While quite willing to grant this, the author points 
out that in his paper (Abstr., 1883, 883} he had expressly stated that 
the method he had employed was that originally described by Sie¬ 
mens in 1877, which he bad found much better than the one claimed 
by Kalischer. The writer quite agrees with Kaliseher that Fritts’s 
results have nothing to do with the E.M.F. of selenium. 

G, W. T. 

Theory of the Dissociation of Electrolytes. By J. H. yau’x 
Hoff and L. T. Reicher (Zeit physihak Ohm., 2, 777—-781),—The 
relation which Ostwald has deduced (Abstr,, 1887, 1020,1142) as, 
expressing the behaviour of electrolytes on dilution, m 2 /(i — m)o 
has been tested with a number of acids, and found to hold good with 
remarkable accuracy. The acids examined were acetic, butyric* 
benzoic, formic, and chloracetic. , \ - H. 0. 
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the ionic velocities, but since in electrolysis only the dissociated 
portion of the electrolyte is active, the proportion Kof the electrolyte 
in the dissociated condition must be taken into account, and we get 
fk = K(u -f v). Since u/v is known from Hittorf’s measurements, 
and fk may be observed with certain salts at maximum dilution, we 
have all the elements for calculating the values of u and v . 

The calculation of the velocities of a number of negative ions from 
observations of their sodium salts shows that for these velocities 
certain definite relations exist. Isomeric ions have the same velocity 
within very narrow limits. The examination of homologous series of 
acids shows very distinctly that as the number of atoms in the ion 
increases its velocity decreases. The nature of the elements of which 
the ions are composed influences the velocity, but this is more marked 
in the case of simple than in that of complex ions. Thus the dif¬ 
ference between acetic acid and each of its chlorinated derivatives is 
very marked, whereas between benzoic and chloro- or bromo-benzoie 
acids it is hardly perceptible. 

If the number of atoms in the anion is greater than 12, the velocity 
depends almost solely on this number, the differences, as before 
observed, being smaller and smaller the greater this number is. 
Etenoe if the number of atoms, as abscissas, be plotted against the 
velocities as ordinates, a curve is obtained having its convex side 
towards the axis of abscissae, which it approaches asymptotically, 
from which the velocity of any ion containing more than 12 atoms 
may be read off with an error of not more than 1 to 2 units. 

H. C. 

Specific Heat of Tellurium. By Bab re {Ann, Gkim . Phys. [6], 
14, 101—103. Compare Eegnault, Ann. Chim. Phys. [3], 46, 280).— 
The specific heat of a sample of tellurium, precipitated by sulphurous 
acid, washed with water saturated with nitrogen, and dried in a 
stream of this gas, was found to be 0*05243 as the average of three 
experiments at temperatures ranging from 98*01° to 98*39°. The 
specific heat of the same sample, after having been distilled in a 
stream of sulphurous anhydride, was found to be 0*051*77 as the 
average of three experiments at 97*62°, 97*7°, and 97*9° respectively. 
The element as thus obtained differed in appearance from tellurium 
which has been distilled in hydrogen, and it did not clearly show a, 
crystalline fracture Crystalline tellurium, prepared by decomposing 
alkaline tellurides, was washed with water saturated with nitrogen, 
distilled in an atmosphere of hydrogen, and then melted and cooled 
very slowly., Its specific heat was found to be 0*048265 as a mean 
of two experiments at 98*22° and 98*13°. F. S. K. 

Estimation of the Value of a Degree in Thermometers of 
Short Range. By L. Calderon (B&r., 21, 3303—3315).—The 
method described below was employed for ascertaining very accurately 
the value of the graduations of a thermometer of short range by 
direct comparison with a' standard thermometer. It is also suitable 
for determining the exact value of the graduations of thermometers, 
eudiometers, <fec., or for accurately measuring the height of the 
barometer, coefficients of expansion, &e, r v- ,*> V ’ * 
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If the distance a between two consecutive graduations n l and n 2 of 
a thermometer, between which the end of the mercury column 
stands, is measured in units sufficiently small, and if the distance p 
between the lower graduation n 1 and the end of the mercury column 
is also ascertained, the quotient pi a gives the fraction of the interval 
a occupied by the column of mercury. If q is the distance between 
the higher graduation n 2 and the end of the column of mercury, then 
q = a — p , and whatever the value of a, p + q = The two 
expressions p/a and qja , either of which can be employed to control 
the other, will then give the distances of the mercury column from 
the two consecutive graduations n l and n 2 respectively in fractions of 
the unit employed. 

The instrument employed for making the necessary measurements is 
a sort of cathetometer, a full description of which is given with the aid 
of a diagram. The author also describes in detail the modus operandi, 
and gives examples showing with what accuracy the graduations 
can be controlled. In one experiment with a standard thermometer 
registering from — 0*5° to 100*5°, and divided into tenths of a degree, 
the distance between the graduations corresponding with 97*8° and 
97*9°, was equal to 96 divisions on the micrometer scale of the catheto¬ 
meter. The thermometer being placed in the vapour of boiling water, 
the distance from the end of the mercury column to the graduation 97*8° 
was 75 divisions on the scale; the exact temperature shown by the 
thermometer was therefore 97*87812°. In a second experiment, the 
thermometer being placed in melting ice, the distance between 0° and 
—0*1° was 102 divisions, and that between the end of the column of 
mercury and the zero point 28 divisions ; so that the exact tempera¬ 
ture registered was —0*02745°. The value of 1° of this thermo¬ 
meter, all corrections having been made, is therefore 0*999644°. 
The following day a change of more than 6 mm. having taken place 
in the height of the barometer, the temperatures registered by the 
same thermometer nnder the same conditions were 98*1632° and 
0*06061°. The value of 1° after making.all necessary corrections was 
therefore 0*999635°. A series of 16 observations was made in which 
the thermometer referred to above was compared with an instrument 
graduated from —0*3° to 14°, and divided into fifteenths of a degree ; 
the mean error of observation was only +0*004°. IP. S. K. 

Dilatation of Salt Solutions by Heat. By 1ST. Tschernay (J* 
JRu$$ r Chem. Soc ., 1888, 20, 430—442).—The author has determined 
the dilatation of several salt solutions by Marignac’s method, using 
dilatometers the constants of which had been accurately determined 
previously. The following nitrates were investigated, Vt being volume 
at * :— 1 

(1.) KSTO* + 50H 2 O Yt = 1 + 0*00015952? + 0*000003699**. 

, (2.) LW0 3 + 5QH S G 1 + 0*0001471* + 0*000003673** 

<&) NaSTO* + 50H s O l + 0*0002144* + 0*000003194**. 

, (4) KN0 3 + 50H*O 1 + 0*0001746* + 0*000003575**. 

. (^) AgtfOa , + 50B S O 1 + 0*0001593* + 0*000003587*1 

. • Ca(N 0 3 )a + 50H s O ,, , 1 +• 0*0001719* + 0*000003531*?. 
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He gives also tlie coefficients o£ dilatation dv/dt, the equations for 
the cliange of molecular volume with the temperature and the corre¬ 
sponding dilatation coefficients, &c. From a comparison of the 
diff erent values, it is seen that the above solutions of nitrates have 
approximately the same dilatation coefficient at temperatures higher 
than 80°. The dilatation coefficients of molecular volumes are found 
not to agree when the temperature rises to 50°, and the difference 
between the numbers corresponding with different salts diminishes 
vei*y slowly with falling temperature. B. B. 

Table of Vapour-tensions of Solutions of Potassium Hydr¬ 
oxide. By G. Errera ( Gaszetta , 18, 225—231).—This is an elabo¬ 
rate table of vapour-tensions of solutions of potassium hydroxide of 
various strengths, containing from 1 to 49 parts of the hydroxide to 
100 of water. It is an extension of Wiillner’s table (Ann. Phys. Ohem 
110, 564) in which the values for the various lacunae in it are calcu¬ 
lated and inserted: the formulas used for temperatures below 52'84° 
being D = 0-Q03S20T - 0'00000432T 3 , and for 52*84° to 100° 
I) = 0*002863; in which D indicates the diminution of tension pro¬ 
duced by 1 part of the hydrate KH0,2H 2 0 dissolved in 100 of water, 
and T the tension of water-vapour at the given temperature. 
t 0. E. G. 

Dissociation of Carbonic Anhydride. By H. Le Chatelier 
(Zeit physihal. Chem. 2, 782—786).—The author shows that by aid 

of the formula log P + log —--- 500 (4^ d t = const., 

(2 + x ) (1 — xy J T 3 

the dissociation coefficient x of carbonic anhydride at the temperature 
T and pressure P may be calculated, L being the molecular beat of 
formation of carbonic anhydride. The results agree very well with 
the experiments of the author, Mallard, Grafts, and Devilie. 

The value of L decreases with rising temperature, and at length 
becomes equal to zero, when the dissociation coefficient reaches a 
maximum. This maximum will be smaller the greater the pressure, 
a result which is in contradiction to the ordinary idea that at a suffi¬ 
ciently high temperature ail substances undergo complete dissociation. 

H. 0. 

Bise of Salt Solutions in Capillary Tubes, By M. Goldstein 
(J. Muss, Chew* Sog 1888, 20, 408—415).—The author has found* 
as Valson did, that the heights of liquids in capillary tubes are in¬ 
versely proportional to their densities, so that hd = const. This rule, 
however, holds good only in the case of very dilute solutions, the 
value hd growing with increasing concentration. In such a case, the 
capillary rise of the solution is found to be a function not only of the 
density, but also of the molecular weight of the salt dissolved. In 
concentrated solutions containing one and the same percentage of 
different salts, the height of the column increases with a decreasing 
molecular weight of the salt dissolved. Inversely, when two different 
solutions give columns of the same height, that salt, which is in smaller 
quantity,, is sure to have a larger atomic weight. The difference in 
the height of the column corresponding with an equal difference of 
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percentages in solution will be nearly the same with salts of the same 
molecular weight, bat larger with increasing molecular weight of the 
salt in solution. For example, with change of percentage of sodium 
chloride from 23'4 to 5*8 there is a difference of 2*6 mm. in the height 
of the column of liquid, whereas for the same change in a solution 
of potassium chloride the difference in the height of the column is 
6'9 mm. The author proposes to investigate in the same way solutions 
of carbon compounds, and especially solutions of salts containing 
water of crystallisation. B. B. 


Catalytic Action of Metals on Oxyhydrogen Gas and the 
Occlusion of Hydrogen. By A. Berliner (Amt. Phys. Ohem . [2], 
35, 791—810).—The term catalysis was first applied by Berzelius 
(Ann. Ghim. Phys., 37, 66) to the power shown by certain substances 
of causing decomposition or other chemical changes in other sub¬ 
stances without being themselves affected. 

Dulong and Thenard have shown (Ann. Phys Ohem., 76,81) that all 
metals and some earths can determine chemical union between oxygen 
and hydrogen at temperatures below the boiling point of mercury, and 
in the ease of platinum, palladium, rhodium, and iridium, at ordinary 
temperatures. Faraday has shown (Ann. Phys. Client., 33, 149) that 
the action of platinum on oxyhydrogen gas occurs at ordinary tern- 
peiratures, only when the surface of the metal is perfectly clean* 

Henry (Phil. Mag. [3], 6, 354) and Turner ( Annalen , 2, 210) have 
shown that copper and iron turnings, zinc-foil and wOod-carbon have 
the same effect on oxyhydrogen gas, but only at temperatures not far 
below the boiling point of mercury, and Loew ( J. $>r. Ohem. [2], 11, 
372) has shown that glass begins to act in the same way at about 
the same temperature. 

Berthelot (Abstr., 1882, 1022) pointed out the connection existing 
between catalytic action and occlusion of hydrogen, and the present 
paper contains an account of an extensive series of experiments 
directed to the further elucidation of the subject. The author arrives 
at the conclusion that these catalytic actions are invariably due to the 
occlusion of hydrogen, which when occluded always seems to act in 
the same way as when in the nascent state, as Graham (Phil. M&g. [4], 
32, 503) showed conclusively in the case of palladium. The fact that 
when the metallic surface is not clean catalysis still takes place at 
high temperatures is attributed by the author to the partial removal 
of the film of impurity when the temperature is sufficiently increased ; 
this is in accordance with Graham's observation that the, largest 
amount of gas was occluded when the metal was first strongly heated 
and then allowed to cool in the gas forming the subject of experiment. 

' G. W. T. 


Metallic Lustre. By W. Spring (Bull Soc. Ohim., 50, 218—221). 
—When finely powdered bismuth sulphide, copper sulphide, or 
manganese peroxide are compressed in cylinders, they acquire a 
metallic kstre, whilst zinc sulphide, mercury: oxide, and copper car- 
* J%L '' J “ acquire a vitreous r A microscopic* exami&^bn 

&^W3»c^whiciitafeea metsffie lustre 
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are more or less transparent when finely powdered. Between metallic 
and vitreous lustre there are all degrees corresponding with the various 
degrees of transparency and opaqueness. The metallic lustre, there¬ 
fore, does not depend on the chemical but on the physical state of a 
substance (compare Dove, Ann. Phys. Ghem ., 83, 169; Brewster, 
Borischritte d. Phys., 8, 331; and Bril eke, ibid., 17, 313). 

K H. M. 

Apparatus for Fractional Distillation in a Vacuum. By J. 
W. Brohl (Ber., 21, 3339—3342).—The apparatus consists of a cylin¬ 
drical vessel, closed at the bottom and provided at the top with a ground 
Range, on to which fits a lid provided with a corresponding flange and 
two tubulures, one of which is placed in the centre of the lid. Through 
the centre tubuiure, closed by an india-rubber cork, passes a rod by 
means of which a circular rack containing test-tubes can be rotated in 
order to bring the tubes in turn immediately under the condenser-tube 
which passes through the second tubuiure, also closed by an india-rubber 
cork. The cylindrical vessel is provided with a tubuiure for connection 
to a pump. W. P. W. 

Ether Levels. By R. Weber ( Ber 21, 3448—3451).—The 
crystalline figures frequently observed in the ether levels attached to 
levelling instruments or physical apparatus, are caused by the use of 
wet ether, and of glass which is readily attacked by water. Three 
kinds of glass having the composition- 

Si0 2 . A1 2 0 3 . CaO. K 2 0. Na^O. Total. 

Relatively hard . ♦ * 69*00 0*89 12*21 18*52 — 100*62 

Relatively soft.... 65*42 0*93 13*67 1976 — 99*78 

Bonsack glass .... 69*93 0*94 4*56 7*27 17*30 100*00 

were experimented with, and it was found that tubes of Bonsack 
glass were attacked both by wet and dry ether, and gave crystalline 
figures within a month of being filled; that tubes of the softer potash 
glass were also readily attacked by wet ether, but showed only slight 
indications of crystals after two years when filled with dry ether, 
whilst tubes of the harder potash glass were also attacked, although 
more slowly* by wet ether, but remained clear after the lapse of two 
years when filled with dry ether. W, P. W* 


Iaorgaaie Chemistry. 

* / ' 

Oxidation of Hydrogen Iodide by Oxy-acids. By O. B mmm& 
(Zeii. ghysikal. Ohm 2, 796—839),—This paper contains the details 
of a large number of experiments on the action, of chloric, bromic, and 
iodic acids on hydrogen iodide, with varying conoeatcadons of the 
solutions, and also in the presence of othenamds*: Of tho above three 
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acids, iodic acid is the one which acts most readily on hydrogen iodide 
and chloric acid the least. With dilute solutions of iodic acid and 
hydrogen iodide, a certain period elapses before the reaction sets in, 
this period increasing, of course, with the dilution and also with the 
temperature. 

It was necessary in studying the reaction, as a time reaction, to 
neutralise the mixture of both acids at a given moment, without 
affecting in any way the liberated iodine. This it was found could be 
done by the addition of acid sodium carbonate to the solution. The 
carbonate, which is thus introduced in excess, interferes, however, 
with the estimation of the iodine by means of thiosulphate, hut for 
the latter, sodium hydrogen sulphite may be substituted, the action of 
which on iodine in solution is represented by HaHSO-* -b H 2 0 -f-1® = 
HaHS0 4 4 2HI, and is not affected by the presence of the carbonate. 

The action of iodic acid on hydrogen iodide is represented by 
5HI 4 HI0 3 = 3H 2 0 4* 3I 2 . For the action of bromic acid, solutions 
of at least normal concentration are required, and the action 

takes place in three stages : (1) HBrO s 4* 5HI = 3ILO 4- Br 4' 51; 
(2) Br 4 HI= HBr + I; (8) HBrOs + 5HBr = 3H 2 0 + 3Br s . 
Hence, if there are less than six equivalents of hydrogen iodide to 
each equivalent of bromic acid present, bromine will be found in the 
solution at the end of the reaction. For the action of chloric acid, the 
solutions must be so concentrated, and the time required is so long, 
that a decomposition of the hydrogen iodide itself occurs, and thus the 
exact nature of the reaction cannot be ascertained. 

Hone of the ordinary equations satisfy the conditions of the above 
changes studied as time reactions. The author finds, however, that 
the time required for the oxidation of a given quantity of hydrogen 
iodide depends in a similar manner on the concentration, as the action 
of sulphurous on iodic acid studied by Landolt (Abstr., 1886, 658), 
An excess of either acid above the equivalent quantities produces an 
acceleration of the reaction. The presence of other acids, both those 
which take part in the reaction and those which do not, also causes an 
acceleration, which in the case of the latter is in proportion to their 
avidities. H. 0. 

Action of Incandescent Platinum on Gases and Vapours. 

By W. B. Hodgkinson and F. K. S. Lowndes (Ohem, News , 58, 2*23— 
224; compare Abstr., 1889, 20).—It is now shown that iodine mono- 
chloride or trichloride, or chlorine in the presence of iodine or iodine 
bromides, when vaporised and submitted to the action of incandescent 
platinum wire, in the manner already described, give rise to flames, 
to mixtures of platinous chloride or bromide and iodide, and in the 
presence of chlorine to the deposition of crystals of platinum on the 
hottest part of the wire. In similar experiments with carbon tetra¬ 
chloride, there is no flame, chlorine is liberated and carbon and carbon 
, sesquichloride are deposited ; with phosphorus pentachloride there is 
•flame, but the wire soon becomes alloyed with liberated phosphorus, 
and, consequently, melts; with hydrochloric acid, platinous chloride 
f ik formed; hydrogen fluoridej yields asoluble platinum salt; mercurous 
gives platinous chlorideand * mercury ; phosphinmt# arsenic 
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vapour destroys the wire at once, whilst there is no apparent action 
with mercury, sulphur, nitrogen oxides, or sulphurous anhydride. 

D. A. L. 

Analysis of Atmospheric Air. By Uffelmann {Chew. Centr 
1888, 1324—1325, from Archiv. f. Mygiene , 8, 262—350).—The 
carbonic anhydride was determined in a flask of about to 4 litres 
capacity. After filling with water, the flask was completely filled with 
the air under investigation, by running out the water again and 
allowing it to drain for 10 minutes. 50 c.c. of baryta-water (7:1000) 
was next added, the flask closed with a tight stopper with india- 
rubber cap, and after shaking for one minute, allowed to remain by 
itself for 24 hours. The stopper was now replaced by a double-bored 
one, 60 c.c. of freshly boiled water added to wash down the sides of 
the flask, and the excess of baryta titrated with oxalic acid from a 
burette with a very long nozzle, reaching through the stopper down 
to the liquid at the bottom of the flask. (The oxalic acid = 
2*8636 grams per litre.) 

The determination of the organic matters of the atmosphere was 
made by passing a definite quantity of the air through a solution of 
potassium permanganate, of which 1 c.c. = 0*395 gram KMn0 4 
(=0*1 mgrm. = 0*07 c.c. 0 = 0 7875 mgrm. oxalic acid) and the 
excess of permanganate determined by oxalic acid. The dust was 
collected on an asbestos filter and titrated with permanganate accord¬ 
ing to the method above mentioned. The micro-organisms were 
determined, after collecting in sterilised water, according to Esmarch’s 
method. 

The ammonia was determined by projecting a spray of water against 
a slanting glass plate at the distance of 1 metre, and titrating with 
Kessler’s reagent. 

The principal results of a long series of examinations of the atmo¬ 
sphere in the neighbourhood of Rostock are as follows:—(1.) The 
carbonic anhydride amounted to 3*18 in 10,000 in the open field; the 
amount increased with land-winds or fog. (2.) The organic matters 
were equivalent to 2*71 c.c. oxygen per 1,000,000 vols. of air in the 
open field; this amount varied very greatly, it being decidedly less after 
continued rain. (3.) The amount of organic matter in the air at 
the sea-coast was found to be but one-third of that found kilo¬ 
metres inland. (4.) The air of the Rostock University yard contained 
one-tenth more carbonic anhydride and one-third more organic matter 
than the air of the open fields. (5.) The air in the open fields near 
Rostock contained, on the average, 250 micro-organisms per cubic 
metro, that of the university yard 450, whilst the air on the sea-coast 
contained but 100 per cubic metre; these quantities being less after 
continued rain and greater during fog. (6.) The amount of 
carbonic anhydride in cellars depends greatly on the barometric 
pressure, and varies inversely as the height of the barometer. 
(7.) The air of cellars contained spores of fungi. (8.) The air of 
house sewers was found to be but little richer in organic matter 'than 
that of well ventilated rooms, and contained but few germs. (9.) 

, Atmospheric air may be considered impure when it contains so much 
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oxidisable organic matters that in 1,000,000 vols. 12 or more vols. of 
oxygen are required in the permanganate test. J. W. L. 

Hydrogen Telluride. By Berthelot and Babre (Ann. Ghim. 
Phys. [6], 14, 103—106).—Pure hydrogen telluride (compare Binean, 
Ann . GMm. Phys. [2], 47, 232) can be prepared by treating magne¬ 
sium telluride with very dilute hydrochloric acid in an atmosphere of 
nitrogen. The gas thus obtained is completely and rapidly absorbed 
by alkalis, yielding white or colourless, crystalline tellurides which 
dissolve in pure water, forming colourless solutions; if, however, a 
trace of oxygen is present, violet or purple solutions are produced, 
and, ™ith a large excess of oxygen, metallic tellurium is immediately 
precipitated. It is very unstable ; when kept over dry mercury, it de¬ 
composes in a few hours, even in the dark, but in presence of moist air 
decomposition is instantaneous. The smell of hydrogen telluride 
differs considerably from that of hydrogen sulphide or selenide, and 
when the gas is inhaled the effects prodnced are far less disagreeable 
than in the case of the latter. The magnesium telluride referred to 
above is prepared by the action of excess of tellurium vapour on 
heated magnesium in an atmosphere of pure, dry hydrogen. It is a 
white substance, which quickly darkens on exposure to the air, and 
dissolves in water, forming a blackish-purple solution, owing to the 
presence of oxygen; it dissolves in water saturated with nitrogen, 
yielding an almost colourless solution, F. S. K. 


Amides of Phosphorus and Sulphur. By A. Msonra (Annalm, 
248, 232 —269).—Gladstone (this Journal, 1864, 225; 1866, 1 and 
290; 1868, 64 and 261, and 1869, 55) obtained a series of compounds 
by the action of gaseous ammonia on phosphorus oxychloride, which 
he regarded as amic acids of pyrophosphoric or tetraphosphoric acid. 
The author considers that these compounds are fmido-acxds. Imidvdi * 

phosphoric acid, (Gladstone’s pyrophosphamic acid), 

can be prepared by the action of ammonium carbamate on phosphorus 
oxychloride. The product is dissolved in water containing hydro¬ 
chloric acid, and the acid is precipitated in the form of the barium or 
iron salt by the addition of barium or ferric chloride. The barium 
salt contains 1 mol. H«0. 


Bi-imidodtphospkoric acid, ^ H <po[oH)>^®’ is best prepared by 

adding phosphorus oxychloride diluted with 10 times its volume of 
benzene to excess of ammonium carbamate. The barium salt is 
sparingly soluble in water and is anhydrous. A basic sodium salt 
NaNlP 2 0s(0jSrah!NH, is known. 

BiAmidodiphosphcyrmonamic acid (pyrophosphotriamic acid), 

KH<pq|q^>KH, is an insoluble, white powder, obtained, by 

saturating phosphorus oxychloride .with ammonia at )G0% add wasb- 
|g|Md! product with 'water.'. The acid is decomfK>se8*by 
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phoric acid. Silver nitrate gives, with neutral solutions of the acid, 
the monobasic silver salt, P 2 0 2 (NH) 2 (NH 2 )’0Ag, with ammoniacal 
solutions a salt of the formula NAg;p20 2 (NAg)2(NH 2 )*0Ag. The 
salts of this acid have already been described by Gladstone (loc. cit .). 

/P0(0H)-0\ 

ITitroltrimetaphosphoric add , ^\po^OH) : 07 ^ > 0 » prepared by heat¬ 


ing imidodiphosphoric chloride, NH(P0C1 2 )2, at 290°, yields an 
insoluble barium salt, NPsOvBa 4- H 2 0. The caldum and ferric salts 
are insoluble, even in strong acid. Most of the metallic salts are 
insoluble in water but dissolve in acids. Neither the acid itself nor 
the salts of the alkali metals have beeu obtained in a crystalline form. 

Ammonium imidosulphonate , NH(S0 2 *0NH4) 2 , is formed by the action 
of ammonium carbamate on sulphuryl chloride, pyrosulphuryl 
chloride, or sulphuric monochlorhydrin. Ammonium chloride is 
removed by digesting with alcohol, and the residue is recrystallised 
from water. The compound crystallises in the monoclinic system, 
and its sp. gr. is 1*965. Imidosulphurylamide, NH(S0 2 NH 2 ) 2 , is the 
first product of the action of ammonium carbamate on pyrosulphuryl 
chloride. It is decomposed by water, yielding ammonium imidosul¬ 
phonate. The amide forms beautiful crystals, and is freely soluble in 
water. W. 0. W. 


Allotropie Arsenic. Reply to Genther. By Engel (Bull Soe. 

50, 194—197).—Several new determinations of the specific 
gravity of allotropie arsenic gave the mean 4*6, which is the same 
number as that previously obtained (compare Geuther, Abstr., 1887, 
888)* The ratio of the densities of crystalline and allotropie arsenic 
is 1*245, and is practically the same as the ratio of white and red 
phosphorus = 1*244. The molecular constitution of the two modi¬ 
fications of arsenic seems to be the same as that of the corresponding 
modifications of phosphorus, N. H. M. 


Action of Ammonia and Amines on Arsenious Bromide. 
By W. Landau (Ckem. Oentr ,, 1888, 1354—1355).—By passing dry 
ammonia into a solution of arsenious bromide and benzene, the 
compound 2AsBra,7NHa was formed. Mthylamine forms the com¬ 
pound ABBr 8 ,4N,H*Bt 4- H s O, melting at 152°. Bipropylamine forms 
with it the compound AsBrs,4NHPr 2 4- H 3 0, melting at 258°. The 
trimsikylarmme~d& rivative, AsBr 3 ,3NMe 3 , melts at 235°. The com¬ 
pound from triethylmnine, AsBr 3 ,3NEt 3 , melts at 242°. The aniline 
compound, AsBr 8) 3NH 2 Ph 4- H s 0, becomes changed into AsBra,4NH 2 Ph 
-f H 2 0, by treatmeut with absolute alcohol or glacial acetic acid. 
Biphmtylcmnne arsemous bromide , AsBr 3 ,3NHPh 2 4- H 2 0, melts at 140°, 
and becomes changed, like the aniline compound, by the action of 
alcohol or acetic acid into a compound melting at 2.30°. The quinoline 
compound, AsBr^CsNB^HBr, melts at 137°. The triethyIphosphine- 
derivative, AsBr 8r PEt 3 ,HBr, melts at 65°. J. W. L. 

Preparation of Boron and Silicon. By S.,0. BmmmXOhem,* 
News * 58, 283).~A mixture of 3*5 grams of boric anhydride and 
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11 grams of calcium fluoride, is gently heated with concentrated sul¬ 
phuric acid; the boron fluoride evolved is passed over heated potas¬ 
sium contained in a series of bulbs. Potassium fluoride and boron are 
formed, and are easily separated by washing with water. Amorphous 
silicon may be prepared in a similar manner. D. A. L. 

Preparation of Silicon. By EL K Warren (Ghem. News , 58, 
215—216).—The author prepares amorphous silicon by passing silicon 
fluoride over metallic magnesium heated iu a combustion tube. 
Among the other products of the reaction is a magnesium silicide, 
and by the action of concentrated acids on this, a gas is evolved, 
which takes fire spontaneously in the air with explosive violence; 
with feeble acids the gas is not spontaneously inflammable. Owing to 
the difficulty of eliminating free hydrogen from this gas, its exact 
composition could not be ascertained; it, however, appears to be a 
mixture of solid, liquid, and gaseous silicon hydride. D, A. L. 

Effect of High Temperature and Pressure on Carbon. By 
C. A. Parsons ( Proc. Boy . Soc 44, 320—3*23),—Carbon rods were 
surrounded by benzene, paraffin, treacle, chloride or bisulphide of 
carbon, and submitted to great pressure in a hydraulic press, the rods 
being meantime heated by passing an electric current through them. 
In some cases a considerable amount of gas was evolved, and a soft 
friable deposit of carbon produced, In no case was the density of 
the carbon increased. When the rod was surrounded with silica, the 
latter fused, and the rod was largely converted into graphite; the 
same occurred with hydrated alumina in lime or magnesia, the rod 
being rapidly destroyed with evolution of gas. With layers of coke, 
lime, and silica, the rod was rapidly corroded, and was found after 
the experiment to be coated with a coke-like layer of great hardness, 
sufficient to scratch rock-crystal and ruby, and to wear down the cut 
facets of a diamond. It resists the action of a mixture of hydrofluoric 
and nitric acids. The conditions of temperature and pressure with 
presence of moisture, lime, and silica, resemble those which appear 
to have existed iu the craters of the Cape diamond mines. The part 
played by the lime and silica is not clear, H. K. T. 

Formation of Carbon Oxysulphide by the Action of Carbon 
Bisulphide on Clay. By A. Gautier (Oompt rmd. 9 107, 911— 
913).—Kaolin previously heated to incipient redness is packed into a 
large porcelain tube, which is then heated to bright redness, whilst 
, carbon bisulphide vapour is passed through it. The gas which issues 
from the tube contains 60—64 per cent, of carbon oxysulphide, 35 — 39 
per cent, of carbonic oxide, about 1 per cent, of carbonic anhydride, 
and traces of hydrogen sulphide, mixed of course with excess of carbon 
bisulphide vapour. The proportion of carbonic oxide is lower, and 
the proportion of oxysulphide higher the higher the temperature. 
The products are passed into a flask half filled with ice-cold water* 
Which condenses the greater part of the bisulphide; then through 
a hydroxide, which absorbs"hydrogen sulphide anil carbonic 
0 pthen through acidified cuprous chloride* which Absorbs oar- 
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hemic oxide, and finally through a 12 per cent., solution of aniline in 
alcohol, and over pumice and sulphuric acid. Alcoholic aniline has 
no action on carbon oxysulphide, but readily absorbs carbon bisul¬ 
phide. 

The properties of pure carbon oxysulphide agree mainly with the 
ordinary description. It lias a very faint, somewhat ethereal alliaceous 
odour. Carbon oxysulphide, as Berthelot observed, combines slowly 
with Ammonia, forming yellow crystals of ammonium oxythiocarba- 
mate, which is decomposed by water. Sodium hydroxide slowly 
absorbs the gas, and a 35 per cent, solution in contact with excess of 
the gas yields pale-yellow tabular and acicular crystals of a thiocar- 
bonate, which is decomposed by water, as indicated by the equation 
2NaHCS0 2 + H s O = NaHC0 3 + NaHS + CO* + H 2 S. 

When carbon oxysulphide is prepared by the action of carbon 
bisulphide on an oxide, alumina gives the best results, hut it becomes 
too finely divided, and is difficult to manage. Tt must be heated to a 
white heat, since even at a cherry-red heat the yield is small. If, 
however, sulphur vapour is passed over a mixture of alumina and carbon 
heated to bright redness, almost pure carbon oxysulphide is obtained. 
Fr4my observed that when carbon bisulphide is passed over heated 
oxides of lead, zinc, iron, and copper, crystalline sulphides are formed, 
’the author finds that only in the case of zinc oxide is any notable 
.quantity of carbon oxysulphide obtained. 

After carbon bisulphide has been passed over kaolin, the tube 
contains brilliant, acicular crystals of silicon sulphide, and somewhat 
large, hard, lozenge-shaped crystals, which evolve hydrogen sulphide 
when moistened, and are slowly decomposed by water into alumina 
and gelatinous silica. They consist of a kind of thiosilicate, some of 
the oxygen in the kaolin having been replaced by sulphur, whilst 
some of the silicon has been removed in the form of sulphide. 

0. H. B. 

Alkaline Alnminates. By K. J. Bayer ( Chem . ZeiL > 12,1209— 
1210).—When the product of the ignition of alumina and soda 
in the molecular proportions 1:1 is treated with water, pure 
hydrated alumina, A1 2 0 3 ,3H 2 0, is spontaneously and continuously 
deposited until the solution contains alumina and sodium hydroxide 
in the proportions of 1 mol. of the former to 6 mols. of the latter; 
the decomposition then proceeds no further, and the solution remains 
clear. If instead of water a solution of sodium hydroxide, containing 
as much sodium as is already present in the ignited mixture is 
employed,- then the solution remains quite clear, whether warm or 
cold, or at rest or in motion, provided it is protected from carbonic 
; anhydride; but in the presence of this gas, or of spontaneously depo¬ 
sited hydrated alumina, this solution behaves in the manner already 
described. Neither pulverised glass, nor sand, nor granite powder, 
nor even ordinary gelatinous alumina can initiate this decomposition. 
If the solutions contain sodium salts with alkaline reaction, the 
podium determined by titration is somewhat higher, but the preci¬ 
pitated alumina is always pure. Potassium aluminate behaves in a 
similar manner. In explanation of these results, t3be author suggests 
that the Al^^NusO and AhO^NaaO are really chemi^ compounds. 
', von. '' • - r - ; \ 1 ,' ,■* 1 v ’ ■ ft->"■ ft* % 
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and therefore with the compounds Al 2 0 3 ,Na 2 0 and Al 2 0 3 ,3jN’a 2 0 would 
indicate the existence of four different alkaline aluminates. 

D. A. L. 

Porcelain Glazes. By 0. Lauth and G. Dutailly (Bull. Soc. 
Chim 50, 221—251).—the first part of the paper contains the 
results of experiments made with colourless glazes, which are divided 
into three classes:—(1.) Silicates of a single base associated with 
silica and alumina. (2.) Silicates of two bases, associated with silica 
and alumina. (3.) Silicates of several bases together, associated with 
silica and alumina. In the second part of the paper, experiments 
with various coloured glazes are described. N. H. M. 

Cause of Rails Rusting less Quickly when in Use than 
when not. By W. Spring (Bull. Soc. Chim., 50, 215—218). — The 
preservation of rails, when in use, from rust is not the result of 
vibratory movement, or of an electric action due to the passage of 
trains, but is due to the superficial formation of the magnetic oxide 
produced by the compression of the rust on the metal. 

3ST. H. M. 

A Crystalline Subsulphide of Iron and Nickel. By J. B. 
Mackintosh (Chem. News, 58, 200).—A compound approximating in 
composition to the formula FeJSTbS, has been found in fern-like 
aggregations of small cubical crystals in the cavities in the concre¬ 
tions in the hearth of a shaft furnace used for smelting roasted 
nickeliferous pyrrhotite. The author’s analytical numbers are: 
Cu2;20; Ni, Co 26*16; ffe 61*685 ; S 8-305; SiO 2 0*56; total, 98*91; 
deficiency and silica being due to adherent slag. D. A. L, 

New Fluorine Compounds of Vanadium. By A. Piccmi and 
G. Giorgis ( Gazzetta , 18, 186—194).—On dissolving ammonium 
metavanadate in aqueous hydrofluoric acid and treating the hot 
liquid with sulphurous anhydride, a blue liquid is obtained, which 
on neutralising with ammonia and adding ammonium fluoride, yields 
a bluish, crystalline precipitate. This is collected, washed with 
a little water, and recrystallised from water; at first monoclinic 
prisms having the composition of Baker’s salt (Trans., 1879, 760) 
separate, and then small, blue, lustrous crystals; these are mono¬ 
metric oetahedra, which dissolve easily in water, yielding a blue solu¬ 
tion, from which the salt separates again on the addition of ammonium 
fluoride. On analysis, it gave results corresponding with the formula 
. VOF 2 ,3NH 4 F. The author calls it octahedral ammonium hydrofluoroxy- 
vanadate. When dissolved in coneen t rated hydrofluoric acid and allowed 
to remain for some days, it deposits crystals of Baker’s salt, V OF 8 ,2NH 4 F 
4- H 2 0. The new salt is also formed at the negative pole, when 
a solution of ammonium metavanadate, acidified with hydrofluoric 
acid and mixed with ammonium fluoride, is submitted to electrolysis; 
or when the mixture is reduced by alcohol. In the latter case, how- 
} ever, the mother-liquors, if exposed to the air after the hydrofluoroxy- 
kryanadate.has been deposited, yield yellow, octahedral crystals of the 

1 ^These 'can be* easily by 
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dissolving vanadic acid in excess of hydrofluoric acid, and carefully 
neutralising with, ammonia while the liquid is still warm. On cooling, 
an, abundant deposit of the crystals is obtained; care must be taken 
not to add any great excess of ammonia, otherwise colourless crystals 
of ammonium vanadate alone will separate. 

By adding potassium hydrogen fluoride to a solution of ammonium 
metavanadate reduced by sulphurous anhydride, and evaporating the 
blue solution, the author obtained sky-blue, crystalline crusts, of the 
composition V0F 2 ,2KC1. 

The remainder of the paper is devoted to theoretical consideration 
of the crystallographic connection of various isomorphous fluorides, 
the author drawing especial attention to the fact that the four com¬ 
pounds V0 2 F,3hTH 4 F, VOF 2 ,3NH*F, FeF 3 ,3ISrH 4 F, and CrF 3 ,3NH 4 F, 
all crystallise in the mono metric system in cubes or octahedra, and all 
contain the same number of atoms. C. E. G. 


Mineralogical Chemistry. 


A Remarkable Bed of Sulphur. By Preussner (Ghem. Gentr ,, 
1888, 1339—1340, from Zeit, deut geol. Gess., 40, 184—187).—In 
1869, .when oil was being bored for, an unusually large bed of sulphur 
was found in Louisiana, one mile from the South Pacific Coast, eight 
miles from Calcasieu River. Since 1886 four borings have been 
made, all close together, and with very similar results. The following 
structure was met with during the first of these:— 

Thickness of bed. Depth. 


feet. feet. 

Yellow and blue clay. 160 160 

Grey and yellow sand ............... 173 233» 

Rock.... ... 2 285 

Blue sandy, limestone... 48 383 

White soft limestone... 60 443 . 

* Pure sulphur... 108 551 

Sulphur accompanying gypsum. 99 650 

Pure sulphur....6 656 

Sulphur accompanying gypsum. 24 680 

Gypsum rich in sulphur. 440 1130 

, Sulphur accompanying gypsum. 100 1230 

J. W. L. 


Arsenopyrite from Servia. By J. Loczka (Zeit KrysL Min., 15, 
40—41).—The crystals analysed by the author had the following 
percentage composition:— 

S. Sb. As. Fe. Zn. Insoluble. Total. 

21*71 0*14 42*38 34*58 0*46 0'22 W4& 

■ ■ v* - X - * •* ‘ M 8 ’ ' ’ 
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The insoluble residue consists of silica with a trace of calcium. The 
sp. gr. of the mineral is 6*0594. H. B. 

Constitution of Arsenopyrite. By J. Loczka (Zeit Kryst. Min., 

15^ _4,2).—When heated without access of air, arsenopyrite loses 

much of its arsenic, the loss amounting to 40 55 per cent. The 
author has made a series of experiments to ascertain the chemical 
changes that take place when arsenopyrite is heated, and concludes 
that in this mineral an iron sulphide must be present, which loses when 
heated a .portion of its sulphur. The latter then renders the arsenic 
free by combining as iron sulphide with the iron that was present in 
combination with arsenic. As analysis shows the composition of 
arsenopyrite to correspond with the ratio IFe : 2S,lFe . 2As, it must 
be supposed that this iron sulphide is PeS,, and consequently that 
arsenopyrite consists of FeAs 3 and FeS 3 . The decomposition brought 
about bv the action of heat may be illustrated by the following 
equations:—(1.) PeAs, + PeS 3 = FeS + S + FeAs*. (2.) FeAs a 
+ S = PeS + 2As. (3.) FeAs 3 + FeS 3 = 2FeS + 2As. 

B. H. B. 


Perielase from Nordmarken. By A. Sjogken (Zeit. Kryst. Min., 
15, 106, from Geol. Foren. Fork., 9, 527).—Periclase occurs with 
hausmannite in large and small grains in a bed of limestone in a 
manganese mine in Nordmarken. The mineral is colourless and 
transparent, hut is usually coloured green by admixed minerals. 
Analysis gave the following results :— 

MgO MnO. ZnO. FeO. TotaL 

87-38 9-00 2-52 0 : 19 99-09 

B. H. B. 


Psilomelane. By G. Langhaos (Jahrb. f. Min., i, Ref., 16—17).— 
The author has analysed three varieties of psilomelane with the fol¬ 
lowing results;— 


* BaO. 

CaO. 

MgO. 

KjO. 

Nap. 

H 3 0. 

AI^Ob- 

Peps* 

1 0*61 

1*18 

0*52 

2-59 

0-18 

3-06 

1-16 

0-37 

II. 6**>0 

0*52 

0*66 

2 17 

0-76 

3-90 

0-87 

0-49 

III. 6*45 

1*33 

0*21 

1-89 

0-69 

3-10 

rio 

0-50 


MnO. 


O. 

SiO a . 

Insoluble. , 



74%>7 


15-06 

0-38 


0-21, 



69 : 76 


13-93 

2-72 


P'24, 



67*29 


12-19 

3-12 


2-47 



Traces 0 f CoO, NiO, CuO. PhO were also observed in each case, 
and^of lii 3 0 in 11 and III. The varieties analysed were obtained (I) 
from the Voile Rose mine, Mittelberg, in the Dnchy of Gotha, (II) 


from the Heinyiebegltick mine, Rumpelsberg. 
lisenbaoh, near Nenstadt, in the Black Forest, 
r. ef psilonjielaste from other mines ini the Dueby A 

'■-' 4 \ SHw* 'MNMM' mksMs)0', Ifa'Pbftyt&i’r?-," 



and (III) from 


^ W similar 
pfa b© 
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Analyses of Monazite and Xenotime, By C. W. Blomsteand 
(Ze.it. Knjst Min., 15, 99—108, from Geol. Foren,. Fork., 9, 160).— 
The author gives the results of the analyses of nine specimens of 
monazite from Norway. The localities from which the specimens 
were derived were Moss, Dillingso, Lonneby, Arendal, Naresto, and 
Hvalo. The analyses show that monazites are normal salts of tribasic 
phosphoric acid. "There is, however, an excess of bases, which appear 
to be in combination with silica. The general formula of these 
minerals is therefore m( 3 B> 0 ,P 205 ) + 2 R 0 ,Si 02 ■+■ pS.^0, in which 
m is between 5 and 20, and p usually less than 1. The author’s 
conclusion is that monazites are normal cerium and thorium 
phosphates, in which a portion of the phosphoric acid is replaced by 
silica. This view is not in accord with that of Penfield, who regards 
monazites as cerium phosphates with mechanically admixed thorite. 
In an appendix, the author gives two analyses of xenotime from 
Hvalo and blares to, and concludes that the composition of this 
mineral is similar to that of monazite. B. H, B. 

Sulphohalite, a New Sodium Sulphate-chloride. By W. E. 
Hiodein and Jh B. Mackintosh ( Amer . J . 6 ict , 36, 463 — 464). — This 
mineral belongs to the regular system, and occurs in rhombic dodeea- 
hedra. It is transparent, with a faint yellow colour. Its sp. gr, is 
2*489, and its hardness 3*5. Analysis yielded the following 
results:— 

Cl. &0 3 . bTa 2 C0 3 . 

13*12 42*48 1*77 1 ' 

The formula is Sb^SO^NaCl. Excepting the very rare Cornish 
mineral connellite, no other species is known of analogous com¬ 
position. The mineral was found with hanksite at Borax Lake, 
San Bernardino Co,, California. Only three examples are known, 
and two of these are in the collection of C. S. Bement, of Phila¬ 
delphia. The authors propose for this new mineral the name of 
sulphohalite as indicating its remarkable composition. 

B. H» B. 

Allaetite from L&ngban. By A. Sjogken (Zeit. Kryst. Min., 15, 
106—307, from Ufvers. Vet Ahad. Fork*, 1887, 107).—This mineral 
occurs, with a mauganiferous barytes, calcite, and a mineral resembling 
aphrodite, at the Collegii mine at Langban. It resembles the 
allaetite found at Nordmarken. On analysis, it gave the following 
results:— 

A&A* MnO. CaO. MgO. H s O. Total. 

29*00 58*87 177 P35 9*00 , 99*99 . 

” , . _ ' . B. H. 

Pyrrho&rseMte and Berzeliite, By A. Gr. H&asoM {Zeit Krpi. 
Min., 15,105—106, from Geol. Foren. Fork., 9,397).—Two speeiuieais 
of pyrrhoareenite were analysed; one being the usual orange variety 
(1), and the other a purer yellow, transparent variety 
sp. gr. of 4 01. Both contained admixed barytes and calcite. The 
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berzeliite (III) examined was a honey-yellow isotropic variety from 
Langban. 

C0 3 . BaS0 4 . PeO. MnO. CaO. MgO. As 2 0 6 . Sb 2 0 5 . Total. 

I. 1*27 3*96 trace 19*18 18*35 3*50 50*92 2*60 99*78 

II. 1*58 1*36 — 14*12 18*54 7*53 53*39 2*90 99*42 

ILL — 0*49 — 5*68 19*97 16*12 57*59 — 99*85 

B. H. B. 

Pyrrhoarsenite and other Swedish Antimoniates. By L. J. 

Ioelstrom (Jahrb.f. Min., 1888, i, Mem., 48—53).—The bright straw- 
yellow anhydrous arsenate from the Sjo mine, in the parish of 
Grtbyttan, Orebro, Sweden, is undoubtedly pyrrhoarsenite, but with 
double the amount of antimonic acid contained in the yellow variety 
(Analysis II) discovered by Hogbom in 1885. The analysis gave the 
following results (I) :— 


ASgOg. 

Sb«0 6 . 

CaO. 

MnO. 

MgO. 

Total. 

I. 53-23 

6-54 

20-21 

10-82 

9-20 

100-00 

II. 56-40 

3-07 

17-50 

15-03 

8-00 

100-00 


The author considers the formulae of the antimoniates and 
antimonio-arsenates hitherto found in Sweden to be as follows:— 

Pyrrhoarsenite (type I, analysed by Hogbom), 20(Ca^gjMn^AsaOa 
4" Ca^SbaQ?. 

Pyrrhoarsenite (type II, analysed by the author), 10(Ca,Mg,Mn) 3 As 3 O 8 

4“ Ca 3 Sb 2 07 , 

Polyarsenite (Abstr., 1887, 347), 40H 2 Mn4As 2 Oio 4- (Ca,Mg) 2 Sb 2 0 7 . 

Xanthoarsenite (Abstr., 1886, 25), 16(Mn,Mg,Fe,Ca,H 3 )i(As 2 O w 4* 
(Ca,Mg) 2 Sb 2 CV 

Manganostibiite, 2(Mn,Fe,Ca,Mg) 3 As 3 0 8 4“ 5(Mn,Pe,Mg)ioSb 3 Oi 6 . 

Hsematostibiite, Mg 2 Sb 2 07 4- 5(Mn,Pe)i 0 Sb 2 Oi 6 . 

Atopite, (Ca,Na 2 ,Pe,Mn,K 2 )aSb 2 07 . 

Monimolite, type I (XordenBkiold), Pb 3 Sb 2 0 8 ; type I (Igelstrom), 
(PbjFejCajMg^SbsOp; type II (Blink) (Pb,Pe,Mn) s Sb 3 0fi. ' 

(Obmpare Abstr., 1888, 565.) B. H, B. 

Thioantimonites from Colorado. By h. G. Eakins (Amer. X 
Sci ., 36, 450—453).—The author gives the results of the analyses 
of two thioantimonites from Gunnison Co,, Colorado. The first 
(Analysis I) was found in the Domingo mine, on the ridge between 
Dark Canon and Baxter Basin. It consists of aggregates of small, 
acicular crystals, forming wool-like masses in the cavities of a highly 
decomposed siliceous gangue. It is dull, greyish-black in colour, and 
no crystalline form could be distinguished. Its formula is 
3(Pb,Pe)S,2Sb 2 S3- The second specimen was found at a mine on 
Augusta Mountain. It occurs in a siliceous gangue with iron pyrites 
and zinc blende, and forms groups of acicular crystals, which Are 
deeply striated, elongated prisms. Its formula is 5PbS,2Sb 3 S s . It 
Alms appears to be a freieslebenite in which the silver has been eom- 
( |^^y.replaeed ( by lead. ©m analytical is 
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Ag. Cu. Pb. Fe. Mn. Sb. S. Insoluble. Total. 

I. Trace trace 39*33 1*77 trace 36*34 21*19 0*52 99*15 

II. Trace — 55*52 trace — 25*99 18*98 — 100*49 

B. H. B. 

EQelmite. By M. Weibull (Zeit Kryst . Min., 15, 104—105, 
from. Geol. Foren. Fork., 9, 371).—This mineral crystallises in the 
rhombic system, the axial ratio being a:b: c = 0*465 : 1 : 1*026. 
The specimens examined were considerably altered, and were seen 
under the microscope to consist of an amorphous substance containing 
black metallic grains of unaltered hjelmite. Analysis gave results 
corresponding with the formula 4R0,3R 2 0 5 4- 2H 2 0. 

B. H. B. 

Eudidymite. By A. E. ISTordenseiold (Zeit. Kryst . Min., 15, 
107 — 108, from Geol. Foren . Fork., 9, 434). —Eudidymite was dis¬ 
covered in 1887 in the Island of Upper Aro in the Langesundsfjord. 
According to Brogger it is monoclinic, with the axial ratio of a : b : c 
= 1*71069 : 1 : 1*107113 ; ft = 86° 14' 27". Analysis gave the 
following results:— 

Si0 2 . BeO. HagO. H s O. TotaL 

73*11 10*62 32*24 3*79 99*76 

B. H. B. 

. Analysis of Natrolite. By GL Likdstrom (Zeit. Kryst. Min., 15, 
108, from Geol. Form . Fork., 9, 434).—This analysis was made in 
order to determine whether the so-called brevicite that accompanies 
the eudidymite of Aro (see preceding Abstract) also contained 
beryllium. This was, however, not the case. The analytical, results 
were as follows:— 

SiOg. A1 2 0 3 . H%0. K s O. H s O. Total. 

47*92 26*80 16*25 0*26 9*51 100*74 

B. H. B. 

Hyalotekite from Langban. By GL Lindstrom (Zeit Kryst 
Min.* 15, 96—97, from Of vers. Sv. Yet Fork., 1887, 589).—The hyalo¬ 
tekite described by Uordenskiold has been analysed by the author 
with the following results;— 

SI0 2 . PbO. BaG. CaO. OuO. MnO. BeO. MgO. K 2 0. KagO, 

39*47 25*11 20*08 7*82 0*09 0*29 0*75 0*09 0*89.0*17 , 

A1 2 0 3 . FeaOs. B 2 0 3 . F. 01. Ignition. Total 

- 0*18 0*06 3*73 0*99 0*06 0*59 100*37 

The formula deduced from these results is 12(R0,2SiO 2 ) 4- 
3BO,2BA-fRE B. H. B. 

Gadolinite. By 0. Rammblsberg (Jahrb. /. Min., 1889, i, Bet, 
25—26, from Sitzh, preuss. Akad. Wiss., 1887, 553).—The author has 
analysed specimens of gadolinite from Hittero (I) and fro m Ytterby 
(II) with the following results:— ' 
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Loss on 

Si0 2 , Y 2 0 3 . Ce 2 0 3 . Fe 2 0 3 . PeO. BeO. CaO. ignition. Total. 

1. 24*36 45*51 7*01 2*85 11*50 8*58 0*36 0*50 100*67 

II. 25*35 38*18 13*55 4*07 7*47 10*03 0*57 1*34 100*51 

The gadolinite from Hittero occurs in large, black crystals; sp. gr. 
4*448 to 4*490; that from Ytterby has a vitreous or amorphous 
nature, and brilliant lustre; sp. gr. 4*212. The formula of both 
varieties is B/'sB/'^ShOig. Gadolinite thus approaches datolite and 
euclase in composition. Ik H. B. 

Mineralogical Notes. By A. E. Nokpenskiowd (Zeit. Kryst 
Min., 15, 97—98, from Oeol. Foren. Fork., 9, 26).—1. Alvite and 
Anrferbergite. —Alvite from Alve, near Arendal, gave on analysis the 
following results:— 

Metallic* BeO with some 

Si0 2 . acids. PbO. FeA. MnO. Ce 2 0 3 . Y 2 0 3 . A1 2 0 3 . 

26*10 2*78 0*45 5*51 0*27 3*27 1*03 14*73 

ZrOo. CfaO. MgO. Loss on ignition. Total. 

32*48 2*44 1*05 8*84 98*95 

This mineral is absent from the felspar mines of the pegmatite 

veins. It is, however, replaced by a somewhat similar mineral, which 

the author regarded as cyrtolite, hut which Blomstmnd claims to be 
a new species to which the name of anderbergite should be given. 
(Bee following Abstract.) 

2. An analysis of monoclinic crystals of hydrargillite from Lange* 
sand in Norway, gave the following results;— 

Al 2 O s . Si0 2 . H 2 0. Total. 

65*90 0*43 33*57 99*90 


3, IHaspore from Horrsjoberg in Wermland. —An analysis of this 
mineral, supposed to be identical with Igelstrbm’s new mineral 
“ empholite,” gave, when corrected for admixed cyauite and pyro- 
phyllite, 84*32 per cent, of alumina and 15*68 per cent, of water. 

B. H. B. 

The so-called Cyrtolite of Ytterby. By C. W. BiomTHkm 
(Zeit. Knjst . Min., 15, 83, from Sv. Vet. AJcad. Handl., 12, 1—40).— 
Four analyses of massive somewhat impure material gave the follow¬ 
ing mean results;— 

Si0 2 . Zr0 2 . Y S Q S . Oe 2 O s . FeO. CaO. MgO, OnO; H.%0. H a 0. , Total. 
26*93 41T7 10*93 trace 1*54 5*85 trace 0*17 0*89 12 55 lOp*0) 


The results were obtained after 10*51 per cent, of phosphates, &o+ f 
regarded as impurities, had been subtracted. The formula ie 
f^Y s !&r«(Si0^ii * 18SLQ. The walyeis agrees sewell with 
by. KordensMaJd, /tfa&t 4be antta j^npt .regard the 
| ilj 
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and, as its composition differs considerably from that of the American 
eyrtolite, proposes for it the name of Anderbergite . B. H. B. 

Swedish Minerals. By Gr. Flink (Zeit. Kryst. Min., 15, 88—92, 
from Sv. Vet. Akctd. Handl 13, 1—94).—1. The author gives the 
following new analysis of manganese-epidote:— 

SiOo. A1 2 0 3 . Fe,0 3 . CaO. MnO. H 2 0. Total. 

36*44 24*65 12*44 19*52 4*52 3*19 109*76 

ThO crystals of this mineral occur with titanite, barytes, and man- 
ganophyll in fissures filled with calcite, in a matrix consist'ng of 
berzeliite, calcite, and manganese-epidote. On the crystals, the 
author has determined the following new forms: OP, ooPoo, -|Poo, 
Poo, — |Poo,ooP, oo?2, P, S?co. With regard to its composition and 
most of its optical properties, manganese-epidote forms a link between 
ordinary epidote and piemontite. 

2. Manganophyll occurs at Langban in small copper-coloured scales 
intimately mixed with magnetite and iron-glance, as well as in crys- 
tals with tephroite and magnetite in fissures filled with calcite. The 
analysis gave the following results:— 

Si0 2 . F. MgO. MnO. Fe 2 O s . ALO :i . F 2 0. 3STa 2 0. H>0. Total. 

41*36 6*49 13*27 5*41 4*66 16*02 11*43 2*09 4*62 99*33 

Manganophyll is thus shown to differ considerably from all the micas 
hitherto described, 

3, The author gives the following analyses of (I) hornblende and 
(II) grammatifce from JSTordmarken :— 

Si0 3 . AI 3 0 3 . Fe 2 0 3 . FeO. MnO. MgO. CaO. Total. 

L 49*81 7*83 8*90 13*89 0*95 4*75 12*89 99*8*2 

II. 56*77 — — 2*96 — 24*73 15*92 99*37 . 

The hornblende seems to contain of 50 per cent. Ca(Fe,Mg,Mn) ;i Si 4 0io 9 
37*5 percent. Ca(Al,Fe) 3 Si 40 i 2 , and 12*5 per cent. Ca£Ai,Fe) 3 SiQ 8 . Of 
these compounds, the first is the ordinary actinolite-si licate, whilst 
the two others have not hitherto been identified in the hornblende 
series. The formula of the grammatite is Ca(Mg ? Fe)sSi*0 }3 . 

B. H# B. 

Anerlite, a new Thorium Mineral. By W. E, Hidiot and J. 
B, Macxiktosh (Amer. J. Sci., 36, 461—463),—Thismineral has 
hitherto been found at only two places in Henderson Co., Forth 
Carolina, namely, at the Freeman mine, and on the Price land, three 
miles to the south-west. At both places it occurs in disintegrated 
granitic or gneissic rock, intimately associated with zircon crystals, on 
which it is often seen implanted. The crystals are tetragonal, lemon- 
yellow to brown-red in colour, and sub-translucent to opaque. Tfie 
mineral is very brittle; its hardness is 2*5 to 3, and, its sp. gr. 4*422 
to 4*766, the darker crystals having the greatest density. Analysis 
gave the following results 
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H 3 0. C0 3 . Si0 2 . P*0 5 . ThO*. Fe*0 3 . CaO. MgO. A1 2 0 3 . Total. 

10*21 1*00 7*64 7*46 70*13 1*38 0*49 0*29 1*10 99*70 

The formula is ThO^SiOa^PsO^B^O, or that of a thorite in which 
part of the silica is replaced by phosphoric acid. As this mineral 
was found while mining the zircons necessary to supply the demand 
caused by the invention of the system of incandescent gas-lighting of 
Carl Auer v. Welsbach, the authors propose to name it Auerlite in his 
honour. B. H. B. 

Phosphatie Deposits at Montay and Forest. By J. Ladriere 
(CompL rend., 107, 960—961).—At Montay and Forest there is a 
chalky conglomerate covered by a sandstone containing glauconite. 
The sandstone is from 0*3 to 1*8 metre thick, and contains 15 to 17 
per cent, of phosphoric anhydride. The conglomerate is less rich in 
phosphates. 0. BL B, 

Composition of Piperno of the Collina del Vomero. By & 

Freda ( Chem . Centr 1888, 1340, from E&nd. E. Inst. Lombardo [2], 
2,177—180),—The grey porous part (I) of the rock has the same 
composition as the compact part (II). The composition is almost 
the same as that of the piperno from Pianura, but very different from 
the tuff of Campi Flegrei. The analytical results of the piperno of 
Yomero are as follows:— 

Si0 2 . A1 2 0 3 . Fe 2 0 3 . CaO. MgO. K 2 0. Na^O. Cl. 

I. 62*51 18*44 3*88 0*83 0*47 4*98 7*17 0*22 

II. 61*65 19*06 4*14 1*28 0 62 5*31 6*72 — • 

J. W, L. 

Metamorphie and Plutonic Rocks at Omeo. By A. W\ 
Howitt ( Jakrb . /. Min., 1889, i, Ref., 122—125, from Trans . E . S . 
Victoria ).—About a mile from the northern end of the Hinnomngie 
Marsh there is a small tributary of Livingstone Creek in which the 
contact of muscovite granite and a greyish, fine-grained mica-schist is 
visible. The latter is seen under the microscope to consist of musco¬ 
vite, brown mica, and tourmaline, or, in other places, of these minerals 
and quartz. The granite contained yellow microperthite (Analysis I), 
and silver-white mica (Analysis II). 

Several miles to the south-east of this locality, at Wilson's Creek, 
a series of rocks consisting of mica-schists and gneisses hare been 
collected. They are traversed by eruptive rocks, and at the contact 
have been subject to various changes. An analysis (III) is given of a 
finely granular mica-schist, which under the microscope is seen to 
consist of colourless mica, yellowish magnesia-mica, a little-quartz in 
grains, and graphite. In the author’s opinion, this and similar rocks 
are metamorphosed Lower Silurian sedimentary rocks. An analysis 
f , (3Y) is also given of a graphic granite, consisting of microcline, 
| h , qaartz, secondary muscovite, and albite. 
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Fe. SiOj. 

AI2O3. 

Fe 2 0 3 . 

I. — 62-13 

24*35 

trace 

II. 0-15 44-67 

37*44 

0*48 

III. — 64-00 

19*82 

3*50 

IY. _ 7091 

15*32 

trace 

H,0. 

C. 

3?A. 

I. 0-50 

— 

— 

II. 3-76 

— 

— 

III. 2-23 

8*32 

0*10 

IV. 0-51 

— 

— 


FeO. CaO. MgO. FTa 2 0. E 2 0. 

— — — 6*66 8*31 

0*91 0*26 0*42 1*24 10*y0 

— 0*32 2*14 1*10 4*41 

— 0*58 0*07 2*31 10*07 


Total. 

Hygroscopic 


■water. 

Sp.gr. 

101*95 

— 

— 

100*23 

2-18 

2-768 

100*94 

0-85 

2-651 

99*77 

0-15 

2-564 

B. H. B. 


Composition of some Rocks from the Shore at Nice. By C. 
MoRTEMAETmi (Gazzetta , 18, 170—179).—These rocks, which were 
collected soon after the earthqnake of February 23rd, 1887, are 31 
in number, and may be divided into seven groups, of which a minuce 
detailed description is given. 

1. Augite-andesite. —The 10 specimens of this rock, mostly collected 
at Capo d’Aglio, near Monaco, are of irregular granular structure, in 
the brown or grey ground-mass of which it is easy to distinguish 
crystals of augite and of triclinic felspar; magnetite is also present. 
The sp.gr. of the specimens varied from 2*64 to 2*83. The silica 
varied for 54*38 to 55*89 per cent. 

2. Andesites which contained both Augite and Hornblende .—Of the 
11 specimens examined, 5 came from Capo d’Aglio, and 6 from the 
neighbourhood of Antibo. Some of these were homogeneous and 
compact, of greyish-black colour, and sp. gr. 2*65 to 2*70; magnetite 
was present. The results of analysis gave— 

Loss on 

Si0 3 . Fe 2 0 3 . A1 2 O s . CaO. MgO. Alkalis, ignition. 

55*50 7'78 19*57 7*67 2*76 4*30 2*42 

The alkali was estimated by difference. 

, The other samples were altered and not homogeneous, and con¬ 
tained besides augite and felspar, crystals of hornblende, magnetite, 
and apatite. < 

3. Andesites of Trachytic Appearance. —These were yellowish-white, 
of granular structure, and contained basaltic hornblende and a large 
quantity of vitreous, crystalline grains of triclimc felspar. The sp. gr. 
of one specimen was 2*49, and it contained 2*96 per cent, of water and 
53*98 of silica. 

4. Andesite-conglomerate. —The two specimens of this rock have the 
appearance of a conglomerate formed from fragments of andesite, the 
rock is much weathered, but neither by analysis nor by microscopical 
examination could any cementing material be discovered. 

5. JBasaltic-augite. —This has the same composition as the augite- 
andesite, but differs from it in not being granular in structure, but 
compact. 

6. Andesite coated with Gypsum.—This has a sp. gr. of 2*52, and 
contains 5*13 per cent, of water and 60*04 of silica. 
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7. Compact-semiopal .—This rock is compact, of light greenish- 
brown, with resinoid lnstre and conchoidal iracture, and is nearly as 
hard as quartz. Its sp. gr. is 2*22, and it contains 2*26 per cent, of 
water and 91T 8 of silica. C. E. Gr. 

Examination of the Rocks of the Vuisinian Volcanoes. By 
L. Ricciardi {Gazzetta, 18, 268—288;.—The author has analysed a 
large number of rocks from the extinct Vnlsinian volcanoes, and 
gives full details of their composition and of the results of their 
examination both macroscopicaily and microscopically. From the 
results obtained now and in former researches, and a comparison of 
these Vnlsinian rocks with those of other volcanic districts, the 
author considers that most, if not all, of the volcanoes of the Italian 
peninsula, in very early periods, emitted trachytic and other acid 
rocks which were succeeded by those of basic character. It would 
seem, moreover, that the volcanic rocks of the Alpi-Sila group differ 
in some respects in chemical composition from those of the insular 
volcanoes oE the Pilla group. The different basic lavas of the Alpi- 
Silla group are almost identical in composition, so that it would seem 
probable that they have a common origin. The acid rocks of trachytic 
type of Amiata, Bolsena, and Cimini are almost identical in composi¬ 
tion with the trachytes and tufas of Campi Flegrei. 0, B. Gr. 


Meteorite from Novo-Urei. By M. Erofe^ff and P. Latschi- 
noff (/. Buss. Chem. Soc 1888, 20, 185—213).—This meteorite fell 
on September 10, 3886, near Novo-Urei, Penza, together with two 
other aerolites, the larger of which fell into water, and the smaller 
was powdered and devoured by the superstitious moujiks. The 
fragment investigated weighed 1900 grams, and its sp. gr, was found 
to be 3*463 at 16 . On being powdered for analysis, it was found to 
contain extremely hard particles which scratched the agate mortar 
and pestle. It does not yield anything to neutral solvents, such as 
water, alcohol, and ether, but partly dissolves in hydrochloric acid 
with liberation of hydrogen and hydrogen sulphide, owmg to the 
presence of iron and probably of magnetic pyrites. Aqua regia 
dissolves only 70—75 per cent.; and even when the insoluble residue 
is treated with hydrofluoric and sulphuric acids from 2—2*5 per cent, 
of a blackish-grey powder remains nndissolved. It contains graphite 
and another substance, which is very hard, and was found to be 
capable of being burned in oxygen. An elementary analysis made in 
this way gave its composition : carbon 89‘56 per cent,, ash 10*44 per 
cent. Another portion remaining after fusion with potassium pyro- 
sulphate, gave; carbon 95*40, ash 3'23. In order to test it for 
different allotropie modifications of carbon, the residue was treated 


with strong nitm acid and potassium chlorate, but Brodie’s graphitic 
acid was not formed, although 40 per cent of the residue dissolved 
; after three treatments. The residue was now whiter* and its sp. gr, 
found- on dm average to be 3*1, which, considering ike Small 
used,-with that:of diainpad (sp. gr. 3*5). -The' 
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The meteorite contains the: efore diamond (carbonado) together with 
some soft carbon. The total quantity of diamond in the meteorite is 
no less than 1 per cent. — 85*4 carats. Analysis of the meteorite gave-^ 

m. Fe. FeO. MnO. A1 2 0 3 . Cr 2 0 3 . MgO. CaO. S. P. 

0*20 5*25 13*35 0*43 0*60 0*95 35*80 1*40 0*15 0 02 

Hard 

SiOo. C. Soft, (carbonado). Total. 

39*51 2*26 =(1*26 1*00) 99*92 

Assuming that the sulphur is present as magnetic pyrites and 
adding phosphorus to nickel-iron, the composition is— 

Ni,Fe. O 0 O 3 . Fe 7 S 8 . C. Silicates. Total. 

5*47 0*95 0*43 2*26 90*76 99*87 

It was shown further, that 67*48 per cent, of the meteorite consist 
of olivine, of the following percentage composition:— 

Mg 2 Si0 4 . Fe 2 Si0 4 . Ca 2 Si0 4 . Mu^SiC^. 

72*93 24*48 189 0*70 

Another constituent is augite, to the extent of 23*82 per cent, of 
, the mass of the meteorite. Chromium is present partly in the 
metallic state, 0*2 per cent, being dissolved in cold hydrochloric 
apid ; partly as chrome-iron ore, 0*65 per cent. A table shows the 
way in which the different constituents are distributed in the meteorite. 
The paper contains moreover an account of the microscopic examina¬ 
tion of the meteorite, which shows that the mass contains among other 
ingredients, small, transparent octahedra, in some of which very small 
black: grains were fonnd. They may consist of diamond, but unfor¬ 
tunately the, carbon residue obtained in the analysis of the meteorite, 
after treatment with Brodie’s solution (see above), consists of almost 
black particles of an irregular form. With high magnifying power, 
they appear to be partly transparent and withont action on polarised 
light, but no trace of crystalline form could be detected. In conclu¬ 
sion the authors, discuss different cases of occurrence of carbon in 
meteorites. Pantsch and Haidinger (1846) found cubes of graphite 
in the Arva iron (Hungary), and regard them as pseudomorphs 
after iron pyrites* but G. Rose has shown, that this mineral is not 
found in meteorites, and the forms are besides quite different. Rose 
thought the graphite, cubes may be pseudomorphs after diamond, 
especially as an analogous allotropic change pikes place when 
diamond is strongly heated in absence of air. G. Rose's prediction , is 
thus confirmed by the results of the present investigation, diamond, 
however, being found in meteoric stones, whereas it was sought in 
meteoric irons. Fletcher (see Abstr., 1887,30) has described graphite 
in Cubic forms as a new mineral,: cliftonite, found in the Youndegin 
meteorite, but this is totally different in properties from the modifica¬ 
tion of carbon occurring in the Kovo-Urei meteorite. The authors 
find, after .comparison with known dasses of aerolites, that the 
meteorite described above differs from all of them in'many points, and 
propose to name this form vr&iU&he. /: •>, ^ . B. R. < 
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Black Rivers in Equatorial Regions. By A. Muntz and 
Y. Marcano (Gompt. rend., 107, 908—909).—In the equatorial regions 
of South. America, there are several rivers the water of which is black. 
Some of the tributaries of the Orinoco and Amazon show this pecu¬ 
liarity. The rocks forming the banks of these rivers remain white, 
whilst the banks of several ordinary rivers become dark coloured. 
The black rivers do not impart their colour to the waters with which 
they mix. They flow through a granitic district covered with a 
luxuriant, tropical vegetation. The water has a fresh agreeable taste, and 
remains perfectly limpid even after two months. It contains 0*028 gram 
per litre of black organic matter similar to that formed in peat bogs, 
and has an acid reaction which increases when the water is concen¬ 
trated. It contains no calcium and no nitrates, and the inorganic 
matter, which consists of silica and oxides of iron, manganese, alumi¬ 
nium, and potassium, with traces of ammonia, does not exceed 
0*016 gram per litre. The waters retain their colour for a long time, 
because in the absence of calcium salts there is no nitrification, and the 
acid reaction and high degree of aeration prevent putrefaction. 

0. H. B. 


Organic Chemistry. 


Mineral Matter in Natural Petroleums. By J. A. Lb Bel 
{Bull. Soo. Ohim., 50, 359—361).—Bitumen was extracted from a 
bituminous limestone from Lobsann in Alsace by means of light 
petroleum ; the greater part of the light petroleum was*then distilled 
off, and the rest treated with amyl alcohol which precipitated a 
black resin. This was again dissolved in light petroleum, precipitated 
with amyl alcohol, and the solid precipitate washed with ether which 
removed a reddish resin. The asphaltene so obtained contains 5’4 per 
cent, of ash. The latter contains 13 per cent, of silica, 17 per cent, of 
ferric oxide with traces of manganese, and the rest consists chiefly of 
lime and calcium sulphate. 

Asphaltene from the natural oil of Colomea in Galicia contains only 
traces of mineral matter. N. H. M. 

Oxidation of tie Hydrocarbons, Cn'&m-i* By G, Wagneb 
(Ber., 21, 3343—3346; comp. Abstr., 1888, 665).—When diallyl is 
oxidised with potassium permanganate in dilute aqueous, solution, it 
yields, in addition to a trace of an aldehyde, a mixture of two h&syL 
erythrols, C 8 H 1( v(OH) 4 , which can be separated by fractional crystalli¬ 
sation, on adding successive quantities of ether to their solution in 
absolute alcohol. The less soluble hexylerythrol crystallises in 
aggregates of colourless, lustrous, right-angled, tables^ melts at 
2u5°, and is sparingly solnjd© in cold alcohol, almost ^soluble in 
^pigr, and,readily soluble in water; its taste is slight, but sweet and' 
mljible hexylerythrol is,,yer!. 
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more soluble in alcohol and ether-alcohol than the preceding com¬ 
pounds ; its taste is slight, but sweet and cooling. 

The production of two isomeric hexylerythrols in this way renders 
it very probable that diallyl is not a homogeneous compound, but 
consists of two isoraerides, CH 2 .GH*CH 2 *CH 2 *CH!CH 2 and 
0HMetCH*CH!CHMe, and additional evidence in favour of this view 
is to be found in the results obtained by Sabaneeff (Abstr., 1885, 
495) in brominating, and by Sorokin (Abstr., 1878, 962; 1880, 370) 
in oxidising the hydrocarbon. 

[Neither diallyl dioxide nor its first hydrate could be detected among 
the oxidation products of diallyl, and inasmuch as Pfihytek has shown 
that diallyl dioxide is not completely converted into the corresponding 
erythrol by heating with water at 100° for 40 hours ( Inaug . Dls$. y 
St. Petersburg , 1887, 33), the author concludes that the hexylerythrols 
are obtained directly by the oxidation of diallyl without the forma¬ 
tion of the corresponding oxides as intermediate products. 

W. P. W. 

Hydration of Methylamylaeetylene: Ethyl Amyl Ketone. 
By A. B$hal (Bull. Soc. Chim 50, 359).— Ethyl amyl ketone , C 8 H 16 0, 
is obtained when the product of the hydration of methvlamyl- 
acetylene is treated with sodium hydrogen sulphite, and kept for 
10 days. The product is then pressed in a calico filter, the liquid which 
runs off,, consisting of an aqueous and an oily layer, separated, and the 
oil washed, dried, and distilled. It boils at 164—166°, has a penetrat¬ 
ing odour, is insoluble in water, and does not combine with hydrogen 
sodium sulphite. Sp. gr. = 0*8502 at 0°. NT. H. M. 

Preparation of Ethylene Cyanide. By A. Pauconnibr (Bull 
Soc. Okim.j 50, 214).—Ethylene bromide (300 grams) and alcohol 
(500 grams) are boiled in a reflux apparatus and a saturated 
aqueous solution of potassium cyanide (200 grams) is gradually added. 
The reaction is completed in less than two hours, when the product is 
allowed to cool, and the liquid decanted, and evaporated in a vacuum. 
The residue is then dissolved in absolute alcohol, and the solution dis¬ 
tilled first from a water-bath, then in a vacuum over a flame. It boils 
at 147 0 under 10 mm. pressure, and solidifies to a colourless mass, some¬ 
times crystalline and sometimes amorphous. The yield is 75 to 80 
per cent, of the theoretical. 27. H. M. 

Perfchiocyanic and Dithiocyanic Acids. By P. Klason (J, pr . 
Ohem. [2], 38, 366—387. Compare Abstr., 1887, 1025):—The iso- 
perthiocyanic acid prepared by mixing a solution of ammonium thio¬ 
cyanate (1 kilo, in 650 c.c.) with hydrochloric acid- (1 litre of 35—40 
per cent.) contains 10—15 per cent, of dithiocyanic acid, even after 
fractional crystallisation from 60 pep cent, acetic acid. The pure acid 
is best obtained by decomposing the barium salt with hydrochloric 
acid and recrystallising from a solution in 60 per cent, acetic acid. 
Isoperthiocyanic acid is very sparingly soluble in water, alcohol, and 
ether, but crystallises from acetic acid in beautful, yellow, dichroic 
prisms, which are the better formed the freer they are from ditbio- 
cyanic acid; its constitutional formula, according to Grlutz, is 
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<^g[,Qg>S. When treated with alkalis, it is partially decomposed 

into dithiocyanic acid and sulphur; hut a recombination takes place 
between some of the dithiocyanic acid, which is concerted into the 
normal acid by the action of the alkali, and the sulphur, giving rise 
to a salt of normal perthiocyanic acid; thus the final result of the action 
of an alkali on isoperthiocyanic acid is a mixture of the alkaline salts 
of dithiocyanic acid and normal perthiocyanic acid. 

formal perthiocyanic acid is best prepared as follows:—100 grams 
of barium hydroxide, 50 grams of crude isoperthiocyanic acid, and 
BOO grams of water are gently warmed together until the sulphur at 
first separated has mostly redissolved. The mixture is then concen¬ 
trated and cooled, when the barium perthioeyanate crystallises out, 
and is decolorised and recrystallised. If a fairly strong solution of 
this salt is mixed with hydrochloric acid, the iso-acid crystallises 
out; but if the solution is weak and is cooled to 0° nothing crystallises; 
if the cooled solution is shaken with ether, the normal acid is ex¬ 
tracted and is obtained, together with some of the iso-acid, when the 
ethereal solution is evaporated at a low temperature. It is colourless 
and easily soluble in water and in ether; it easily passes into the iso¬ 
acid, and its constitution is probably expressed by the formula 

<^ 5 P ro P er ^ es indicating the presence of two SH- 


groups. 

When a solution of iodine is added to a solntion of a perthioeyanate, 
the colour of the former disappears, and a white precipitate is after¬ 
wards formed, but it is too unstable for analysis. Potassium perman¬ 
ganate is also bleached by a perthioeyanate, I mol. of the acid 
absorbing 8 atoms of oxygen; this would account for the oxidation 
of two of the sulphur-atoms to sulphuric acid and the formation of 

ah acid of the formula ; hut this has not been ob¬ 

tained in a state fit for analysis. 

A solution of potassium perthioeyanate gives a green precipitate 
with copper sulphate, a yellow one with lead and bismuth salts, and a 
white one with silver nitrate—all insoluble in excess of the perthio- 
cyanate; the precipitates formed with cadmium, zinc, mercury, cobalt, 
nickel, and ferrous salts are all soluble in excess of the perthioeyanate, 
Ferric chloride gives a black precipitate which gradually becomes 
white. Barium perthioeyanate crystallises in slender needles contain¬ 
ing 4 mols. H 2 0, three of which are lost at 110° and the fourth at 150° ; 
it is easily soluble, forming an alkaline solution which is converted 
into barium thiocyanate and sulphur when heated for 12 hours on the 
water-bath. The neutral and acid potassium salts, the, calcium t lead , 
and silver salts are also described. The ethyl salt, is a 

strongly refractive, colourless oil of the consistency of olive oil; its 
sp. gr. is 1*2544 at 18°; it has a faint, sweet smell, and boils in a 
vacuum at about 190°, When heated with strong hydrochloric acid, 
in which it is soluble, in a sealed tube, it is decomposed with forma- 
; ,'%P ammonia, carbonic anhydride, hydrogen sulphide, ethyl hydro- 
^ ethyl polysulphide. Alcoholic potassium hydrosulphide 
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converts it into ethyl hydrosnlphide and potassium perthioeyanate. 
The ethyl and sulphur thus appear to be directly united. 

JPerthiocya,voglycollie acid , CiN 2 S(S*CH 2 *COOH) 2 , is obtained when 
isoperthiocyanie acid (1 mol.) is first shaken with a solution of potas¬ 
sium hydroxide (2 mols.) for some time, and a solution of sodium 
chloracetate (2 mols.) then added. This mixture is heated on the 
water-bath and hydrochloric acid added, when the free acid crystallises 
out on cooling in long, slender, obliquely cut, colourless tables. It 
melts with decomposition at 177°, and is nearly insoluble in cold, but 
easily soluble in hot water. Its solution gives white precipitates with 
lead acetate and silver nitrate, and a yellow one with ferric chloride. 
When heated with hydrochloric acid in a sealed tube, thioglycollic 
acid is formed among other products. The potassium , barium (with 
3 mols. H 2 0), calcium (with 3 5 mols. H 2 0), zinc, cadmium, and copper 
salts are described. The ethyl salt cannot be distilled; the amide 
forms slender prisms which melt at 125°. 

, The dithiocyanic acids were first described by Fleischer; the iso¬ 
acid is always obtained along with isoperthiocyanie acid when a 
thiocyanate is decomposed by an acid; but the author has never 
obtained it in the pure state. 

The normal dithioeyanates are colourless, not yellow, as Fleischer 
has stated; the author has not obtained them free from perthio- 
cyanates, from which they differ in that with ferric chloride they 
give a dark-red coloration which rapidly changes to yellow and finally 
to a greyish-white precipitate. When it is attempted to prepare the 
ethyl salt, ethyl thiocyanate is obtained; nor can the hydrogen in 
the acid be displaced by any organic radicle without decomposing the 
molecule with formation of a thiocyanic derivative. ‘ A. G-. B. 

Hatmtun Compounds of Methyl Sulphide, By C. Enebuske 
(J. pr. Ohem., [2], 38, $58—365).—Three isomeric chlorides, of the 
general formula PtCl 2 ,2Me 2 S, are obtained by the action of potassium 
platlnosochloride on methyl sulphide. The a.-platosomethyIsuIphme 
chloride, Pt(SMea) 2 Cl 2 , crystallises from chloroform, in citron-yellow, 
transparent, monosymmetrical crystals melting at 159°; after melting, 
it dissolyes in chloroform with formation of both the a- and ^-chlo¬ 
rides. * The p-chloride .forms quadratic tables which contain 1 mol. of 
chloroform; it mete at 159°, and gives both chlorides after melting. 
A red, pulverulent chloride is first formed when potassium platinoso- 
chloride acts on methyl sulphide, and this becomes yellow and fioccu- 
lenfc at a temperature of 5Cr; both forms are insoluble in chloroform, 
and are stable towards reagents; the author regards this as a double 
chloride of the formula Pt(SMe^Cl*Cl*Pt*SM€y SMe 2 Cl) 2 . PlatosomethyU 
sulphine bromide, Pt(SMe 2 Br) 2 , forms bright yellow, monoclinie crys¬ 
tals ; the iodide forms ruby-red crystals which decompose at 172°; 
the sulphate, Pt‘.(SMe 2 0) 2 iS0 2 -f 2H&0, forms yellowish crystals, 
easily soluble in water and melting at 91°; the nitrate, nitrite, chromate 
and hydromde are also described. - ' , f ' ; 

The author has obtained sate of the radicl ^ plgtosometMU^^^me, 
Ft(SMe*>*. - , • ,. * ; v ; // 

, The platinic derivatives are obtained from the platmoos derivatives 
, voAnvt. ■ / ** '■ . : V' J V / ■- 
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by treating their chloroform solutions with the halogens, Plat mo - 
w ethylsulphine chloride , PtCl 2 (SMe 2 Cl) 2 , is a yellow, crystalline 
powder, decomposing at 218° without melting. The bromochtoride , 
bromide , iodochloride , iodobromide . and iodide are also described, 

A. G. B. 

Action of Hot Manganese Dioxide on Alcohol Vapour. By 
E. Donate (Chem. Zeit 12, 1191—1192).—Carbonic anhydride, 
acetone, and small quantities of some higher boiling products are 
obtained when alcohol vapour is exposed to the action of manganese 
dioxide heated to temperatures varying from 150° to 360°, the latter 
being reduced to manganese sesqnioxide, Mn 3 Ov Barium is frequently 
present as an impurity and in combination with the manganese, and 
such compounds give rise mainly to barium and manganese acetates, 
but also to salts of these metals with the higher homologous acids in 
small quantities. Mixing with lime did not increase the yield of 
acetic acid; but soaking the dioxide with sodium hydroxide and 
drying well was more successful in this respect, D. A. L, 

Platinum Compounds of Ethyl Sulphide, By C. W. Blok- 
strand ( J. pr. Chem . [2], 38. 352—358).— x-PlatosethjhuIphine 
chloride , PtCl'SEta'SE^Cl, is directly obtained by the action of potas¬ 
sium platinoso'chloride on ethyl sulphide. It melts at 81V The 
crystals are bright yellow and monoclinie [a : b : c = 1*5876: 1: T2610; 
0 = 86° 4']. The /3-chloride , Pt(SEt 2 01) 2 , is formed from the 
a-chloride and ethyl sulphide. It crystallises in greenish, monoclinic 
tables melting at 106° [a : b : c = 1*5567 : 1 : 1*2961 ; jS « 82° 44']. 
The bromide , Pt(SEt 2 Br) 2 , forms yellowish-red, monoclinic crystals 
melting at 118° [a : b : c = 1*5072 : 1 : 0*98239; 3 » 87° 2*5'], The 
iodide, Pt(SEt 2 I) 2 , forms large, dark red, monoclinic crystals which 
melt at 136" [a : b : o = 1*4714 : 1 : 0 9885; fi s= 89° 43']. 

Platoseihylsulphine platinosochhride , Pt(SEt 2 GI) 4 ,PtCh, is obtained 
by heating platinous chloride for some time with ethyl sulphide 
(1 mol.) ; it is a yellow powder insoluble in alcohol. 

Platosetkylmethylsulphine chloride , 8Et 2 CbPi*SMeaCl, is formed 
when platinous chloride acts on a mixture of ethyl and methyl sul¬ 
phides; it is a heavy oil with a low freezing point. PlatosdhyU 
propylmlphine chloride , SEtsCl-Pt’SPraCl, is a syrup which solidifies 
slowly; the iodide is precipitated by alcohol from a chloroform solu¬ 
tion in small, lustrous, yellowish-red crystals. 

Platosethylsulphine nitrite , Pt(SEVO*NO) 2? is obtained by the 
action of fuming nitric acid on the sulphate (see below) ; it crystal¬ 
lises from chloroform in large, rhombic, pure white crystals which 
are sparingly soluble in cold water. The sulphate is formed from 
the chloride and silver sulphate; it is very soluble and crystallises in- 
large, short, and thick crystals which have the formula Pt(SEt«0)sSO$ 
*4- 7H 2 0. The phosphate , nitrate, chromate , and oxalate have been 
obtained, and also, by treating the sulphate with barium hydroxide, & 
strongly alkaline solution of the hydroxide , 

The platinic derivatives are obtained by dissolving the platinous 
derivatives (preferably in chloroform) and acting on the, solution with 
^jthe halogen, Platinethy Isulphine chloride , PtCl 2 (SEt*Cl)$, crystallises 
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in small, bright-yellow tables and prisms which are triclinic, and melt 
with decomposition at 175°; the bromide forms red, monoclinic 
prisms : /3 =s 88° 30'; the bromochloride forms yellowish-red crystals, 
and the iodide crystallises from chloroform in pretty diehroic prisms 
melting at 104°, dark-red by transmitted, and dark-blue by reflected 
light. A. G-. B. 

Oxidation of Unsatnrated Compounds. By G. Wagner ( Ber ., 
21. 3347—3355; compare Abstr., 1888, 665).—When ethyl vinyl car- 
binol (b. p, s= 114—114*5°) is oxidised with a dilute aqueous solution 
of potassinm permanganate, it is converted into a series of compounds 
which can be partially separated by steam distillation. The neutral 
products volatile with steam, in addition to unaltered ethyl vinyl 
carbinol, consist of propaldehyde and a small quantity of a pungent 
substance distilling below 110°, which yields a reddish-brown oil 
containing nitrogen with phenylhydrazine, and is most probably 
ethyl vinyl ketone. The neutral product not volatile with stearn 
(yield, 63 per cent, of that theoretically possible) is ' pentmylglycerol > 
OH # bHEt # (JH(OH)*OH 2 *OH, a sweet, thick, and very hygroscopic 
syrup, which boils at 192° under 63*3 mm. pressure, has a sp. gr. = 
1*0851 at 34° (water at 0° = 1), and is soluble in all proportions in waier 
and alcohol, and also soluble to some extent in ether. Its triaoehtte is a 
syrup with a faint, alliaceous odour, boils at 17 7° under 52 mm. pressure, 
and at 264-^265° under the ordinary pressure, has a sp, gr. = 1*122 at 
0°, and a* 1*103 at 18° (water at 0° =1), and is soluble in the ordinary 
solvents. The acids volatile with steam consist of a mixture of formic 
and propionic acids, and the non-volatile acids comprise oxalic acid 
and a compound which, from the analysis of its Bine salt and behaviour 
with phenyIhydrazine, is almost certainly propionylformic acid. To 
only a limited*extent, therefore, under these conditions, is ethyl vinyl 
carbinol oxidised, as a secondary alcohol, to the corresponding ketone; 
on the contrary, it undergoes oxidation as though it were an olefine 
(Ahstr., 1888, 665), yielding pentenylglycerol, which by further oxi¬ 
dation yields on the one hand, probably, propionic and oxalic acids, on 
the other formic and propionylformic acids, the last by its decomposi¬ 
tion forming carbonic anhydride and propaldehyde. 

Methyl allyl carbinol, when oxidised in like manner, yields as chief 
product (82 per cent, of that theoretically possible) peutenylglyc&rol, 

, OH*OMeH*CH^CH(OH)*OHa 4 OH, which boils at 180° under 27 mm. 
pressure, has a sp. gr. « 1*135 at 0°, and =» 1*120 at 22° (water at 0° 
* 1), is somewhat more mobile than its isomeride, and has a sweet 
but burning taste. Its triacetate has a cucumber-like odour, and a 
sp, gr, = ,1-120 at 0\ and. s* 1*101 at 20® (water at 0° — 1). The 
neutral product volatile with steam is acetaldehyde, and the acids 
volatile with steam are formic and acetic acids, traces only Of 
non-volatile acids being present, Inasmuch as no trace of a ketone 1 
could be found, methyl allyl carbinol under these conditions seemS to 
be oxidised exclusively as au olefine, /• 

Allyl alcohol, under like conditions, yields glycerol, acraldehyde and 
formic acid, and therefore forms oxidation products characteristic both 
of an olefine and of a primary alcohol. , . v • . ' V 1 , 

- ' ^ I f , 1 ' .*■ ■' ' /’ ; ' ' ’ - 
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Unsaturated aldehydes are known to yield the corresponding acids 
on oxidation, and hence behave like the saturated compounds. Un¬ 
saturated ketones, however, probably yield the corresponding hydr¬ 
oxy ketones ; thus, the production of hydroxyisohutyric and acetic acids 
by the oxidation of mesityl oxide (Pinner, Abstr., 1882, 941) is moat 
probably preceded by the formation of the dihydroxyketone. 

In the author’s view, hydroxy-compounds are the primary oxidation- 
products of unsaturated hydrocarbons, alcohols and ketones when the 
oxidation is effected not only by dilute aqueous potassium perman¬ 
ganate but also by any substance which exerts a purely oxidising 
action, these primary products subsequently undergoing various 
further changes under the different conditions obtaining in each 
oxidation. The view hitherto generally accepted, that unsaturated 
compounds on oxidation break np at the point of the u double bonds,” 
is no longer tenable even in those cases where decomposition is 
effected by fnsion with potassium hydroxide, since this reaction finds 
its most probable explanation in the view that, for example, an.acid, 
CHR'.QR'-COOH (where R = 0»Ha» +J and R' = H or OnBm+0 is first 
oxidised to the compound CHR(OH)-CR / (OH) , COOH, which then 
undergoes rednetion to the /3-ketonic acid R'CO*GHR'*COQH, which 
in the presence of the alkali hydrolyses in the usual way into the 
acids R-COOH and CH*R'-COOH. W. P, W. 

The Part played by Water in the Oxidation of Unsaturated 
Compounds, By G. Wagner (Per,, 21,3356—3360),—-The author’s 
experiments (Abstr., 1888, 665; preceding Abstract) show that un¬ 
saturated compounds when oxidised in the presence of water cannot 
combine directly either with oxygen or water, but invariably yield 
compounds formed by direct nnion with hydroxyl. Water, therefore, 
plays a very important part in the oxidation, and the reaction is 
probably represented, in the case of ethylene, by the equation 
CJEI 4 -f 0 + H a O = 0 2 H 4 ( 0 B[) 2 . Thermochemical data show that the 
formation of glycol by the oxidation of ethylene, according to this 
equation, involves the liberation of 58*4 cal, whereas the production 
of acetaldehyde by tbe action of oxygen on the hydrocarbon would 
require an absorption of $3 cal. W. P. W. 

Preparation of Epiehlorhydrin. By A Fauconnier (Bull Soa . 
Chim., 50, 212—214).—Dichlorhydrin is best obtained by the action 
of hydrogen chloride on glycerol at 120—130° (Abstr., 1888* 244). 
Water and acid with traces of the symmetrical dichlorhydrin (b, p. 
176°) distil over. The product is distilled in a vacuum. The fraction 
boiling at 50—120° contains the two dichlorhydrins, and the fraction 
boiling at 120—150° the two monochlorhydrins. The jnonochlox*- 
hydrins with the addition of more glycerol, are again treated with 
hydrogen chloride. With 3 or 4 kilos, of glycerol, the operation t&kes 
30 to 40 hours, ' '■*. 

Eptcblorhydrin is prepared by treating the crude dichlorhytHn 
with very strong potash or soda, following RebonPr tnithtyfc * The 
product is decanted and distilled in a vacuum ; the epichlOrhydrin 
' ifetOs oyer* below 75°; the fraction boiling 1 , at 75^I^::4s> - 
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changed diehlorhydrin. The crude epichlorhydrin is washed with 
water, and distilled without previously drying it; the fraction 
boiling at lid—118° is redistilled in a vacuum. The yield is very 
good, and with little trouble 1500 to 2000 grams can be prepared in a 
week. N. H. M. 

Benzoic Acetals of Mannitol. By J, Meunier (CompL rend., 
107, 910—911; compare Abstr., 1888, 950).—The benzoic acetal of 
mannitol is very readily obtained by dissolving mannitol in sulphuric 
or hydrochloric acid, adding the requisite quantity of benzaldehyde, 
and agitating, when the mixture becomes completely solid. Pure 
mannitol is not necessary. The acetal is insoluble in water, acids, 
alkalis, and cold alcohol, &c., and hence is easily purified by washing. 
It is readily reconverted into mannitol and benzaldehyde, and hence 
may be utilised to separate mannitol from mixtures, such as plant 
juices, in which it occurs along with albuminoids, glucose, &c. 

When the benzoic acetal is perfectly free from benzaldehyde it resists 
tbe action of acids as well as alkalis, and is not decomposed even by 
prolonged boiling with acidified water. If, however, a small quantity 
of the aldehyde is,present, the acetal is readily decomposed, the rate of 
decomposition increasing with the quantity of aldehyde. In fact, 
decomposition will take place when it is treated with sulphuric acid 
of only 1 per cent. 0. H, B. 

Sugar obtained from Plantago Psyllium. By R. W, Baueb 
(Annalev , 248, 140—144).—The carbohydrate obtained from the 
epidermis iof Psyllium galKcum , by boiling the aqueous extract with 
dilute sulphuric acid, is xylose, it was identified by its melting point, 
rotatory power* and by its compound with phenylhydrazine. 

W. 0. w. 

Amylene Hitrosate and its Derivatives, By O. Wallace 
{Amottlen, 248, 161-175),—Amylene niurosate, N Q.yO*CMe,/CMe;iTOH, 
is prepared by the action of nitric acid (sp. gr. 1*385) on p, mixture of 
amyl ; nitrite, amylene, and glacial acetic acid* The best yield is 
obtained with m amylene boiling at 36—38°. The crude product 
decomposes in closed vessels, hut is tolerably stable when exposed to 
tbe,air* It k purified by recrystallisation hum warm benzene*,and 
afterwards from ethyl acetate; if the solvent is rapidly evaporated, 
the nitro^ate is deposited in needles, but on slow evaporation, fine 
nmnoolmic crystals resembling cubes in appearance are deposited; 
axial ratios, a; b ; o « 0 ; 977 ; 1:1*4485;' ft sa 83° 32'. By the action 
of potassium,,cyanide on amylene nitroaate (Abstr,, 1888, 38), the 
nitrile,, ON*GMe*<JMe;NOEI, is formed, This substance melts at 
$9^100°, and boils at 230° with partial decomposition. It, is* freely 
soluble in water, alcohol, ether, and benzene, On saponification, it 
yields an amide, 0OiTB^CMe*0Me;NOH, and, the hydroxylto|nV 
derivative of, dimetbylacetic acid or hetMnedi^Mylai^m tidd, 

■ O&NrOMerOMWOOPH, 1 The acid\ k freely,- soluble jh|,^>lcohoi, 
'benzene* and water. The silver;salt J r § -or 

alcoholic solutions ,iu -needles. The “acid melts', aC90^7"’ with de* 
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composition, yielding carbonic anhydride and the ketoxime of methyl 
isopropyl ketone, CHMe 2 , CMe'.NOH. The synthesis of ketoximedi* 
meihylacetic acid from amylene nitrosate shows that this compound 
is derived from trimethylethylene. 

Amylenenitrolpiperidide , CsNHw'CMea’CMe'.NOH, is best prepared 
by the action of amylene nitrosate on an alcoholic solution of piperi¬ 
dine. It is deposited from alcohol in glistening prisms. By the 
action of boiling dilate sulphuric acid, it is converted into the heto-base , 
Cs^Hio'CMeg-COMe, a colourless liquid boiling at 219—220°, sp. gr. 
0'934. The hydrochloride is very hygroscopic, but the platino- 
chloride, (C 10 H 19 NO) 2 ,H 2 PtCle, forms fine crystals. W, C. W . 

Aldehyde and Acetone Sulphites of Organic Bases. By H. 

.Schiff (Annalen , 248, 144—146).—-Not only primary monamines but 
also secondary and tertiary amines and diamines have the power of 
nniting with aldehydosuiphites to form crystalline compounds. 

W. 0. w, 

Sulphines. By G-, Patein ( Bull . Boo . OMm., 50, 201—206; com¬ 
pare Abstr., 1888, 664).—When the compound SEt 2 Br 2 , prepared by 
Cahonrs by th$» action of bromine on methyl sulphide, is dissolved in 
water (8 moist)', it is decomposed with liberation of hydrogen bromide. 
When the alcoholic solution is treated with zinc, the solution evapo¬ 
rated, and the viscous product dissolved in water and treated with' 
mercuric chloride, the compound SMe 2 ,HgCl 2 + SMe 2 ,ZnBr 2 is obtained 
as a white precipitate. 

The iodide , SMe 3 I 2 , prepared by the action of iodine on the sulphide, 
is crystalline and resembles iodine in appearance;, it dissolves in 
alcohol, ether, and benzene, but not in water, and has an unpleasant 
odour. It is converted by anhydrous alcoholic ammonia into iodo¬ 
form, and a compound of iodoform with methyl suphide. When 
treated with silver cyanide, silver iodide, cyanogen iodide and methyl 
sulphide are formed. N* H, M. 

Symmetrical Dibromaeetone. By E. Hjblt and V. 0. Siven 
(B er,, 21, 3288—3289);—Dibromaeetone (symmetrical) can be pre¬ 
pared by oxidising dibromhydrin (50 grams) with a mixture of 
potassium dichromate (25‘ grams), sulphuric acid (40 grams), and 
water (40 grams), and purifying the product by means of the sodium 
hydrogen .sulphite compound (compare Aselian, this vol, p/81). 
The yield is 20—25 per cent, of the dibromhydrin employed. It is a 
colourless liquid with a pungent odour (com pare Volker, Abstr., 1878, 
781). The hydrogen sodium sulphite compound, CaH^OBr^NaHSOs 
4* I 3 H 2 O, crystallises in nacreous plates and effloresces on exposure 
to the air. Dibromaeetone yields a very unstable compound, 
C 3 H 40 Br 2 ,EH 3 , with ammonia, and it also reacts withphenylhydr- 
azine. The oxime crystallises in slender needles. When the acetone 
is heated yrith Fehling’s solution, the latter is reduced,, and when it is , 
dissolved in baryta-water or potassium carbonate, solutions are obtained 
which probably contain dehydroxyacetone, as they redueu Fehlhag ? s 
t solution when warmed with it, and jield a syrupy'liquid/when evapo¬ 
rated and extracted with alcohol. ’ . . f $\ S, £. 
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Preparation of Ketones. By J. Hamonbt {Bull, Sog , Ohim 50, 
355 —358).— Bropione , COEtg, is prepared by digesting propionic 
chloride (1 mol.) with ferric chloride (1 mol.), using a reflux 
apparatus. The mixture is at first cooled and afterwards heated at 
about 60°. The product is poured into a little well-cooled water and 
the oil washed with water and distilled. It boils at 101—102°. The 
yield is about 34 per cent, of the theoretical. 

Butyrone , COPr 2 , is obtained by heating butyric chloride (4 mols.) 
and ferric chloride (1 mol.) at 45° or 50°; the black oil is washed 
with alkaline water before being distilled. Ic is lighter than water, 
and boils at 142—144°. 

(Enanthylone was prepared from heptylic chloride. N. H. M. 

Dietlioxyacetone. By E. Grimaux and L. {Comptrmd., 

107, 914—916).—Ethyl ethoxyaceto-ethoxyaeetate is allowed to 
remain 48 to 7 2 hours at the ordinary temperature with a sufficient 
quantity of a 2*5 per cent, solution of potassium hydroxide to convert 
it into the potassium salt. The liquid is then acidified with sulphuric 
acid which liberates the free acid, and the latter at once decomposes 
with evolution of carbonic anhydride. The liquid is extracted with 
ether and the ethereal solution dried and distilled. The greater part 
of the residue boils at 193—196°, and the yield is 20—25 per cent, of 
the original ethereal salt. 

Diethowj acetone, C 0 (CH a 'OEt) 2 , boils at 195°, and is a colourless 
liquid with an aromatic odour and a sweet, burning taste; sp. gr. at 
17’8 P 0*980; vapour-density 4*95. It dissolves in alcohol and ether, 

and is slightly soluble in water; it volatilises in steam. Diethoxy* 
acetone combines with sodium hydrogen sulphite with great develop¬ 
ment of heat, forming a very soluble compound. Its reducing power 
is very much greater than that of an equal weight of glucose. It 
readily reduces Fehling’s solution, and yields a mirror with am* 
moniacal silver nitrate even at the ordinary temperature. 

It cannot be converted into symmetrical dichloracetone. When 
treated with sodium ethoxide, an energetic reaction takes place with 
formation of brown, resinous products, insoluble in water but soluble 
in alkalis. 

Diethoxyacetone is remarkable in having the properties of both 
ketones and ethereal derivatives of glycols. 0. H. B, 

Action of Copper Aoetylacetone on Carbonyl Chloride. By 
Thomas and Lef&vrw {Bull, Sog, Qhim^ 50, 193—194).When the 
powdered eopper-derivitive is heated at 60— 70° with carbonyl chloride 
dissolved in benzene, the product filtered and evaporated, crystals are 
obtained which are recrystallised from ether. The new compound 
melts at 120 — 121 °. When heated, a sublimate of large, yellow 
needles is obtained which seems to be a different substance. It 
dissolves in alcohol, ether, and benzene, very readily in chloroform; 
warm water seems to decompose it. When heated with ammonia, it 
dissolves at once and yields a compound melting at 250°. The com¬ 
position of the compounds has not yet been determined. , 

-v, - 
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Arrangement of Atoms in Space. Geometrical Constitu¬ 
tion of the Crotonic Acids and their Halogen Substitution 
Products. By J. Wislicenus and, in part, E. Teisler and H. 
Langbei^ (.Annalen , 248, 281—855).—a-/3-Dichlorobutyric acid and 
its derivatives have already been described by the author (Abstr,, 
1887, 655). a-/9-Isodichlorobutyric acid is prepared by saturating 
a mixture of isocrotonic acid and carbon bisulphide with chlorine. 
After removing the solvent by passing a current of dry air through 
the product, a small quantity of &-/?-dichlorobutyric acid is deposited 
in crystals, but the a-/3-isodichlorobutyric acid remains as a non- 
crystallisable oil. a-/3-Isodichlorobutyric acid yields a-chlorocro tonic 
acid when it is treated with an excess of an aqueous solution of 
sodium hydroxide, and an aqueous solution of its sodium salt decom¬ 
poses at 80°, yielding carbonic anhydride and a-chloropropylene 
(b. p. 36°). 


oc- Isochloropropy lene, 


CH 3 -OH 

n / is easily attacked by alkalis at 100° 
± 1 * 0*01 


and converted into allylene. 
readily attacked. 


a - Chloropropyl ene, 


H’OCH* 

H-ft-oi ’ 


is less 


In the preparation of a-^-dichlorobutyric acid by the action of 
chlorine on a solution of solid crotonic acid in carbon bisulphide, an 
oily bye-product is obtained It consists of a mixture of <if-)8-isodichloro- 
butyric acid with the normal isomeride. The amount of this bye- 
product is increased by raising the temperature at which the reaction 
takes place. 

The chief product of the action of bromine on isocrotonic acid 
mixed with carbon bisulphide is a-/3-isodibromobutyric acid. A ,small 
quantity of solid at-/Lbromocrotouic acid is also formed. «-S-lsodi- 
bromobutyric acid is decomposed by an excess of alkali, yielding at the 
ordinary temperature ac-bro mo crotonic acid, but at 100° a mixture of 
«-isobromopropylene (b. p. 59—60°) and a new #-bromopropylene 
(b, p. 63—64°). The latter is more conveniently prepared by con¬ 
verting ^-isobromopropylene (from a-/8-dibromobutyrio acid) into 
tribromopropane by the action of bromine. The ««/34ribromo- 
propane is mixed with alcohol and treated with zinc-dust* 


* 7 h-ooh. . 

ct-Bromopropylene, , is not easily attacked by alkalis, but 


. t OH.-OH 

at-isobromopropylene, . * is converted into allylene. 

One part of potassium -bromocrotonate dissolves in 493*4 parts of 
99*5 per cent, alcohol at 21°. Under similar conditions, potassium 
isobromocrotonate only requires 10*8 parts of alcohol. 

a/J-Dichlorobutyric acid is partly converted into ^tfdsodiehlord- 
butyric acid by exposure to a temperature of 100—185 , and eWorb- 
and bromo-crotonic acids are always formed in small quantities when 
ap-isochloro- or bromo-crotonic acids are distilled in a current pf 
Exposure ^to a srnaH quantity of hydrogen chloride at 100 9 
^'Ipr^aXly Converts isocrotonic into crotonic acid* ^ 
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a-Isobromocrotonie acid is completely converted into crotonic acid 
by the action of sodium amalgam in alkaline solution, but in an acid 
solution isocrotonic acid is formed as well as crotonic acid. 

The anthor concludes by replying to the criticisms of Michael 
(Abstr., 1888, 1147 and 11176). W. 0. W. 

Action of Phosphorus Sulphides on Dibromosuccinic Acids. 

By I. Ossipoff (/. Buss. Ghem , Sot%, 1880, 20, 245—254).—If, as is 
generally admitted, dibromosuccinic acid is a derivative of funmtic 
acid and isodibromosuccinic acid of maleic acid, the first ought to be 
convertible into thiophen or its derivatives. The author finds, 
however, that dibromosnccinio acid, when heated with phosphorus 
trisulphide or pentasulphide under the ordinary pressure at 140°, does 
not give a thiophen compound. In sealed tubes with phosphorus tri¬ 
sulphide, nothing but thiomalie acid was formed. No better result was 
obtained when the sodium salt of dibromosuccinic acid was employed 
or with isodibromosuccinic acid or its anhydride. These results are not 
in accordance with the equations Kues and Paal give ( Ber 19, 
555) as representing the formation of thiophen. B. B. 

The Ethereal Salts of Fumaric and Maleic Acids. By 

I. Qssipqff (J. Buss . Ohem . Soc,, 1888, 20,254—267).—Silver fa marate 
was treated with isobutyl iodide in the presence of ethyl ether, but 
hardly any reaction took place. Silver maleate with isobutyl or 
isoamyl bromide gave no better results; the same is the case with 
the iodides of higher alcohol radicles. 

Ethyl and isopropyl maleates were found to have a normal vapour- 
density, The same is the case with isopropyl fnmarate, but the 
isobutyl salt is found to decompose under these circumstances; even 
isopropyl fumarate, which shows the normal vapour-density at the 
boiling point of amyl benzoate, decomposes at the boiling point of 
/3-naphthol (285—290°). 

The mono-silver salt of maleic acid (acid silver maleate) gave, with 
ethyl iodide, hydrogen ethyl maleate, and from this the sodium 
salt, OiHsO^tNa, was obtained. This, after decomposition with, suh 
phurie acid, gives free ethylrnaleio acid, which is not identical with 
ethylfumaric acid. 

With acetic chloride, the above sodium salt gives a compound which 
would seem tb be the acetyl-derivative of efchylmaletc acid, as when 
it is treated with ethyl alcohol at the ordinary temperature it yields 
ethyl acetate and ethyl maleate. When maleic anhydride is heated 
in a sealed tube with benzyl alcohol, a mixture of substances is 
obtained consisting chiefly ox sodium benzylmaleata Phenol gives 
, no reaction with maleic anhydride. B, TEh 

Compounds of Dibromopyruvic Acid with Hydfazinee. 
By 0. Nastvogbl (Annalen, 248, 85—92) . ~£henylQ8azongly<>ml$irb- 
omjlio qoid 3 N-jHPhiCHiCCNjHPhJ/COOH, is deposited in. orange- 
coloured crystals on mixing aqueous solutions pf phenyjSiydrazine 
and dibromopyruvic acid. It molts at with 'de||mpositipn, 

and is soluble in acetone, acetic acid, aM'4ii bmKh^ : ap^hol or ben- 



238 


ABSTRACTS OF CHEMICAL PAPERS. 


zene. Tlie sodium, potassium, and ammonium salts are crystalline, 
and are sparingly soluble in water. 

■Paratolylosazoneglyoxalcarbowylic acid, C 17 Hi 8 1 ^ 40 a, melts at X86—188° 
with decomposition, and dissolves freely in warm alcohol, acetone, 
benzene, and acetic acid. The sodium, potassium, and ammonium 
salts are much more soluble in hot than in cold water. 

a-Naphthylosazoneglyoxalcarboaiylic acid forms cherry-red crystals 
and melts at 196°. / 3 -Naphthylhydrazine and dibromopyruvic acid 
unite together, forming a hydrazide, probably 


OioH 7 *N 3 H:CE[*CO’C(OH):jSr 2 H*CioH7. 

This substance is insoluble in alkalis, and is decomposed by boiling 
with an alcoholic solution of potassium hydroxide. 

Dibrimomethylhydroxytoluqitiiioxalitie, * s 

formed when a mixture of orthotoluylenediamine and dibromopyruvic 
acid in molecular proportions is boiled. It melts with decomposition 
at 235°, and is reprecipitated on adding an acid to its solution in 
alkalis. W. 0 . W. 


Tricarballylie Acid. By P. Daumichen (Chem. Oentr ., 1888, 
1347—1348).—In the preparation of ethyl malonate from monochlor- 
acetic acid and potassium cyanide, an oil of high boiling point 
(286—287 u ) was obtained as a bye-product. Its behaviour with 
barium hydroxide and hydrochloric acid, its elementary analysis 
and the analysis of its silver and copper salts, showed it to consist of 
triethyl tricarballylate. 

Mb well-characterised substance is obtained from tricarballylie acid 
by subjecting it to distillation. 

Benzyl tricarballylate , prepared from the sodium salt and benzyl 
chloride, consists of lustrous, pearly leaves, soluble in alcohol, 
sparingly in ether, insoluble in water. It may be prepared more 
readily by neutralising the alcoholic solution of tricarballylie acid with 
potash, distilling ofl the greater portion of the alcohol, and boiling 
with benzyl chloride in a reflux apparatus. Acetyl tricarballylie anhy¬ 
dride, CiffHuOu, prepared by boiling carballylic acid with excess of 
acetic chloride, melts at 128—129°; when exposed to moist air, it 
becomes hydrated, with formation of acetyl tricarballylie acid. 
carballylamlic acid , C 12 H 11 MO 4 , prepared by heating 1 gram of tricarb- 
allylic acid with 3T8 grams of aniline, forms lustrous, pearly scales, 
aud melts at 137°. TricarballyIparaioluic acid crystallises with 
1 mol, H*0 aud melts at 174°. These two adds take up water when 
dissolved in it, and pass into the bibasic derivatives; their silver 
salts are amorphous, as also the copper salts ot the toluy 1 -derivative. 
The tricarb allylpar adit elide acid was also obtained; it melts at 174°, 
is monobasic, and, with the heavy metals, forms salts which are amor¬ 
phous. Tricarballylparatoluidide was also found as a product of the 
action of toluidine on tricarballylie acid ; it melts at 253°. Tricarb- 
aUylparaditolnyl is formed by dissolving paratoluidine and tricarb¬ 
allylie acid in alcohol; it melts at 178°, and when boiled with alkalis 
passes into,the p^raditoluic acid. , 
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Tricarballylamide is prepared by treating ammonium tricarballylate 
in ammoniacal solution in a sealed tube, or bv protracted agitation of 
the triethyl salt with ammonia; it melts at 218° with decomposition, 
ammonia beinsr evolved, and tricarballylamideimide remains; this 
melts at 172—173°. J. W. L. 

Rate of Oxidation of Tartaric Acid. By J. Krutwtg (Zeit. 
j physikal. Ohem 2, 787—795).—The author doubts the generality of 
the conclusions arrived at by Dreyfus (Abstr., 1888, 24), and gives the 
details of an investigation on the oxidation of tartaric acid by means 
of potassium permanganate under different conditions. He shows 
that the rate of oxidation increases with the amount of tartaric acid 
present, and that it also proceeds more rapidly without than with the 
addition of sulphuric acid. The reaction takes place much more 
readily in sunlight than in the dark, -and the addition of excess of 
sulphuric acid up to a certain point has an accelerating influence, as has 
also the presence of manganese sulphate in the solution. H. C. 

Alloxan Sulphites of Organic Bases. By G. Pellizarri 
(Aniiakn, 248, 146—152).—The following compounds were pre¬ 
pared by adding an aqueous solution of alloxan to solutions of 
organic sulphites saturated with sulphurous anhydride:— Alloxan 
ethylamine sulphite, CbH 7 N,+ H*0, forms colourless, 
xftonodmfo crystals; = 0'8341 : 1 : 1*2462; ft sa 100 ° 40' 20". 

Alloxan aniline sulphite , C 6 H 7 N, S0 3 H 2 , C 4 H 2 0* + 2H a O, crystallises 
in large, quadratic plates. The methylaniline compound, 
C 7 H 0 H,BOgH 2 ,C 4 H 2 N 2 O<i + 2 H..O, forms small, yellowish prisms. 
Alloxan dimethylaniline sulphite , CgHnNjSOaH^C^HaNaOi + 4H*0, 
forms monoclinio plates; a ; b: c ass 1*3&>9 : 1 : 0*3394; /:* = 99° 22 ' 40”. 
The benzidine compound forms triclinic prisms containing 1 mol. 
H s O. Tolidine and amidobenzoic and aspartic acids yield similar 
compounds. Alloxan pyridine sulphite is triclinic. The crystals are 
anhydixms. Anhydrous crystalline compounds are also obtained with 
quinoline, pieoiine, morphine, and cinchonine. The strychnine com¬ 
pound crystallises with 1 mol. HaO, and the brucine compound with 
14 mob H s O. Alloxan ammonium sulphite forms triclinic crystals; 
aibi'tm 0*6648 : 10*7121; « ® 71° IV 20 ", p » 99° 47' 20 ", and 
7 = 80° 40b The aqueous solution decomposes on boiling, forming a 
small quantity of murexide; in presence of ammonia or ammonium 
carbonate, ammonium thionurate is produced. W, C. W. 

Glyeocine-derivative of a-Thiophenic Acid. By M. Jaff$ 
and H. Bevy ( Ber 21, 8458—3461).—at-Thiophenic acid is not 
poisonous, and can be given to rabbits in the form of sodium salt in 
daily quantities of 2 grams by subcutaneous injection. It is excreted 
in the urine as a-thiophenuric acid, the glyeoeine-derivative of a-thio- 
phemcacid, i ; 

<x-Thiophenurin add , C 7 H 7 NSOs, crystallises from water in colourless, 
transparent, strongly refractive, thin prisms, closely resembling those 
of hippuric acid, melts at 171—172°, and is very sparingly sombie in 
ether, but readily soluble in alcohol and hot water. When boiled with 
baryta-water, it hydrolyses almost quantitatively into ^tHophenic acid 
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and glycocine,but when hydrolysed with hydrochloric ac : d, it yields only 
small quantities of a-thiophenic acid, although the yield of glycocine 
is quantitative. The silver salt, C 7 H s NS0:}Ag, crystallises in colour* 
less, microscopic needles, dissolves sparingly in water, and is un¬ 
affected by exposure to light; the barium salt (2 mols. H^O) crystal¬ 
lises in colourless, slender needles, and is readily soluble in water, but 
insoluble in alcohol; the calcium salt (? 5 mols. HjO) crystallises in 
thick, prismatic needles, and is extremely soluble in water. 

W. P. w. 

Influence of Light on the Action of Halogens on Aromatic 
Compounds. By J. Somuim ( Monafsh ., 9, 842—;853).—The pre¬ 
sent work, a continuation of the author’s investigations (Absfcr., 1885, 
451), was conducted with the object of ascertaining the behaviour 
towards the halogens of aromatic compounds containing side-chains 
which are not normal. 

Isopropylbenzene .—In the dark or in presence of iodine,, bromine 
enters the benzene nucleus, a small quantity in the first case also dis¬ 
placing hydrogen in the side-chain. The product boils at 217—219° 
under a pressure of 739 mm., and on oxidation yields a mixture of para- 
and ortho-bromhenzoic acids, chiefly the former. In direct sunlight, 
bromine (1 mol.) acts rapidly, the product being a clear liquid which 
solidifies at —20°. On distillation, this gives off large quantities of 
hydrogen bromide and about one-half of the original isopropylbenzene 
is recovered. It appears in this latter case that substitution in the 
side-chain takes place, a dibromisopropylbenzene being formed, which 
decomposes on distillation. 

Isobutijlbenzene .—In the dark or in presence of iodine, bromine 
enters the benzene nucleus, a bromisohutylbenzene being formed, which 
boils at 232*5—233*5° under a pressure of ,739 mm., and solidifies at 
— 18°. On oxidation, it yields parabrombenzoic acid. In direct 
sunlight, bromine reacts to form a compound which on distillation 
loses hydrogen bromide and yields a hydrocarbon boiling at 180—185°. 
This latter combines with bromine to form an oily bromide, but in 
other respects does not resemble Perkin’s isobutettylbenzene* ' 

Secondary butylbenzene, when treated with brominq in, the dark or 
in presence of iodine, gives a bramobutijlbenzene boiling at 285*5^237°, 
It is not readily oxidised, but yields parabrombenzoic acid when heftted 
for seven days with a concentrated solution of alkaline permanganate. 
The action of bromine in sunlight is rapid, but the product was’ not 
examined. , , 

By the action of bromine in the dark or in presence of iodine, ter¬ 
tiary butylbenzone (triruethylphenylmethane) is converted into a 
bwrnobutylhenzene boiling at 230—230*5° under a pressure of 736 mm,, 
and of sp. gr. 1*2572. This compound cannot be oxidised unless with 
dichromate and excess of sulphuric acid, when it is destroyed. It is a 
remarkable thing that tertiary butylbenzene is not attacked by bromine 
m sunlight even when the solution is heated to the boiling point. As 
substitution of bromine in the side-chain always takes, place with 
elimination of the hydrogen-atom attached to the carbon nearest the 
; benzene nucleus, the absence of such a hydrogen-atom in tertiary 
.fv^ityibeUjzene may perhaps explain this behaviour. ' ■ , 
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In the dark or in presence of iodine, isoamylbenzene yields with 
bromine a bromisoamylbenzene , boiling at 253—2*55° under a pressure of 
736 mm,, and of sp. gr. 1*2144. On oxidation, it gives parabrombenzoic 
acid. Isoamylbenzene is readily acted on by bromine in direct 
sunlight, the product being a liquid bromisoamylbenzene which decom¬ 
poses on distillation into hydrogen bromide and phenylisoamylene. 
Treated with another molecular proportion of bromine in the dark, it 
yields a dibromisoamylbenzene melting at 128—129°. 

It appears from the author’s researches that the action of halogens on 
aromatic hydrocarbons, in the dark and in direct sunlight, may he com¬ 
pared in its results to action at low and afc high temperatures. By the 
first, substitution in the benzene nucleus takes place with formation 
of an ortho- or para-bromo-derivative, whereas by the second, substitu¬ 
tion in the side-chain is effected. H. C. 


Aromatic Cyanates and their Folymerides. By W. Feintzex, 
( Ghem , Otutr 1888, 1361—1362).— Ethylpseudocumyharbamate, pie-' 
pared from pseudocumidine and ethyl ch'orocarbonate, dissolves readily 
in alcohol, and melts at 91*5°. Phosphoric anhydride eliminates 
1 mol. H*0 from it with formation of pseudocumylcyahate , boiling at 
,231°* Triethylphosphine and, more readily, potassium acetate, 
change, the cyanate into its polymeride, the cyanwrate melting at 
234°. Elmmylcarbamide , prepared from the cyanate, melts at 
260—270°. \ 

JVomunsymmetrical metaxylidine [Me a : NH a =1:3: 4], thecarh- 
pt,mate^ melting at 57°, and from this the cyanate , boiling at 205®, were 
prepared, and by means of potassium acetate, the eyanumte melting 
at 162® was obtained. 

Prom the symmetrical metaxylidine [Me*: NH# =1:3:5], the 
carbamate melting at 77*5°, the cyanate boiling at 208*5°, and, by 
means of carbonyl chloride, dmylyj carbamide melting at 275° were 
prepared. Mtmcxylylcarbamide , melting at 162°, was prepared from 
the last-mentioned compound by evaporating the aqueous solution of 
the hydrochloride with potassium cyanate. * J. W* L. 


New General Method for v the Synthesis of Aromatic Com¬ 
pounds* By 0, Frikdel and J. M. Crafts (Am. Ohm. Ehys, [6], 
14, 4S3-**472).*—When dry air or oxygen is passed into cold benzene 
in presence’of aluminium chloride, a very small quantity of phenol is 
formed, but when the mixture is heated almost to its boilihg point 
this compound is produced in much larger quantities. After passing 
the gas, for some time, the mixture is poured into'water, the super* 
natwnt oil separated and the phenol obtained in a perfectly pure state 
by extracting the acidified, aqueous solution with ether andevaporaf- 
~ ing. The oily product contains unaltered benzene and red compounds; 
the latter are soluble in ether, benzene, and carbon bisulphide^ bft 
insoluble in alcohol, acetic acid, and water, and cannot be distilled. 

Metacresol can be obtained from toluene in like manner. In this 


reaction also oily J bye-products are formed; these compounds are 
brown, soluble in toluene and cannot fee distilled. > ' ^ 1 y*4v h 
When benzene and powdered tege&erat 75^80® 
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in presence of aluminium chloride until the evolution of hydrogen 
chloride and hydrogen sulphide ceases, the mixture poured into water 
and the supernatant oil fractionated, the following compounds, together 
with unaltered benzene, are obtained : (1) Phenyl mercaptan boiling 
at 170—-173° ; (2) phenyl sulphide boiling at about 288°; and (8) 
diphenylene disulphide boiling at 364—366° (compare Stenhouse, 
Annalen, 149, 252, and Graebe, this Journal, 1874, 469)* A com¬ 
pound, Ci 2 H 8 S 2 0 2 ,is obtained when diphenylene disulphide (1 mol.) is 
oxidised with chromic acid (1^ mol.) in glacial acetic acid solution 
(compare Graebe, he. cit ,). It crystallises from benzene in small 
prisms, melts at 241°, is readily soluble in glacial acetic acid, sparingly 
in cold benzene, and dissolves in concentrated sulphuric acid with a 
violet-red coloration. 

Benzoic acid is produced, with evolution of hydrogen chloride, 
when a stream of dry carbonic anhydride is passed for some days 
through a mixture of benzene and aluminium chloride heated almost 
to its boiling point. 

Phenylsulphinic acid is obtained by passing sulphurous anhydride 
into a warm mixture of benzene and aluminium chloride until the 
weight of the hydrogen chloride evolved is about half that of the 
aluminium chloride employed, and then gradually pouring the whole 
into cold water. If the reaction is continued too long or if the 
mixture is allowed to cool, a crystalline aluminium salt separates. 
The filtered aqueous solution is acidified with hydrochloric acid and - 
the prodnet extracted with ether. 

When aluminium chloride is gradually added to a warm mixture of 
benzeue and pbthaiic anhydride, hydrogen chloride is evolved and 
orthobenzoylbenzoic acid is formed. 

JParaioluoylarthobenzoie acid, CeH^e'CO-CrHlt'COOH, is obtained 
when aluminium chloride (1|* parts) is added in small portions at a 
time to a mixture of phthalic anhydride (>|part) and toluene (1 part). 
The whole is then poured into a large quantity of water and, after 
keeping for some time, the crystalline product is separated. Further 
quantities can be obtained by evaporating the toluene. It crystallises 
from boiling toluene in white prisms, melts at 146°, is very readily 
soluble in benzene and alcohol, more sparingly in ether, and very 
sparingly in boiling water. Dilute aqueous solutions of the, acid abd 
solutions of many of its salts have a sweet taste. The ammonium salt 
crystallises from boiling water, in which it is very readily soluble, in 
silky needles. The sodium salt crystallises in small needles and is 
very readily soluble in water but more sparingly in alcohol. When 
heated with soda at about 340° it is decomposed almost quantita¬ 
tively into sodium benzoate and sodium paratoluate. The barium 
salt ( + 4 mols. H 2 0) crystallises from water in prisms or needles and 
loses its water at 110°. Most of the salts of the heavy metals are 
sparingly soluble in water. 

Orthoduroylbenzoio acid, CeHMe^CO-CeH^COOH, obtained in like 
manner, crystallises from glacial acetic acid in plates, melts above 
M0°, and is readily soluble in alcohol, ether, acetone, benzene, and 
toluene, bat insoluble in water. The potassium salt crystallises in 
^crosfcopic needles and is readily soluble in cold water. The sodium 
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salt is sparingly soluble in alcohol and separates from the solution 
again only partially, in the form of small plates. The ammonium 
salt crystallises in needles. The barium salt (+ 1 mol. HjO) crys¬ 
tallises in slender needles and is moderately soluble in alcohol but 
sparingly in water. The calcium salt (+1 mol. H 3 0) crystallises 
from water in needles. The lead, silver, and copper salts are insolu¬ 
ble in water. 

Acetophenone is formed when benzene is treated with acetic anhy¬ 
dride in presence of aluminium chloride. 

When pure, dry ethylene is passed into a mixture of benzene and 
aluminium chloride heated at about 70—90°, ethyl-, diethyl - and irietliyl- 
benzene are produced, together with other higher boiling compounds. 

Aluminium •phenyl is formed when mercury phenyl is heated with 
aluminium foil at 125—130°. This compound will be fully described 
in a subsequent paper. It melts at about 230° and absorbs moisture 
with great avidity, but only absorbs oxygen very slowly when ex¬ 
posed to dry air. It yields diphenylmethane when treated with 
benzyl chloride, but it does not react with chlorobenzene at 100° in 
benzene solution. Phenol is formed when oxygen is passed through 
a benzene solution of aluminium phenyl, and when a xylene solution is 
heated with sulphur, diphenylene disulphide, phenyl sulphide, and 
probably also phenyl mercaptan are pt'oduced. These results show 
that aluminium phenyl behaves like a mixture of benzene and 
aluminium chloride, and the authors consider that this fact is 
evidence in favour of the view that an organo-metallic compound, 
probably CeHfi*Al 2 Cls, is temporarily farmed in all reactions,* similar 
to those described above and those already described (Ann. Ohim * 
Phys . [6], 1, 449), in which aluminium chloride is employed. 

Gustavson (Abstr., 1885, 363) considers that the brown liquid, 
which is formed when aromatic hydrocarbons are placed in contact 
with aluminium chloride or bromide, has a definite composition, which, 
in the case of benzene, is A1C1 3 (OhH&) 3 or AlBr 3 (OJT ft ) 3 , and that it 
is this compound which reacts with the chloride, bromide, or iodide of 
the alcohol radicle. The authors find that when pure aluminium 
chloride,or bromide is mixed with dry benzene or toluene this liquid 
is not formed or only produced in very small quantities, and that in 
the case of aluminium chloride a considerable quantity remains un¬ 
dissolved in presence of excess of the hydrocarbon. When hydrogem 
chloride or bromide is passed into the mixture, as recommended by 
Gustavson, it was observed that the liquid was formed in some cases 
but not in others; when, however, a small quantity of water was 
admitted, the liquid was always produced, Analyses of the liquid 
obtained in various experiments showed that it was a complex 
mixture, perhaps consisting of a compound of the hydrocarbon with 
aluminium chloride, or more probably with a chiorhydroxide of 
aluminium, the organo-metallic compound CeHVAUOh, excess of the 
hydrocarbon, and hydrochloric acid. F. S, K, 

Influence of the Presence of Halogens and Alkyl-groups on 
the Replacement of Oxygen in Quinone-derivatives by the 
Isonitroso-group. By F. Kehrmato (Ben, 21, 3315—3321).— 
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Chloroquinone melting at 54° and bromoquinone melting at) 55—56° 
react with hydroxyl amine hydrochloride in alcoholic solution at the 
ordinary temperature. The m on oximes obtained have the constitu¬ 
tion [NOH : X: 0 = 1:3:4], and are unstable, decomposing when 
heated for a long time at 80—90°. They are not easily obtained in 
the pure state, crystallise in small, bright-yellow needles, and are 
very readily soluble in alcohol and ether, hut only moderately so in 
hot water, and very sparingly in boiling benzene, light petroleum, 
acetone, and carbon bisulphide. When reduced with tin and hydro¬ 
chloric acid, they yield halogen amidophenols [XH 2 :X: OH = 
1:3:4], and when treated with cold, concentrated nitric acid, they 
are converted into ovthochloroparoximidoquinone decomposing at 
140°, and orthobromoparoximidoquinone decomposing at 142 u respect¬ 
ively. They are with difficulty converted into halogen dioximes 
[(NOH)s: X = 1 : 4 : 3] when boiled for a long time with excess of 
hydroxylamine hydrochloride in aqueous solution. 

The dioximes crystallise in small, greyish-yellow needles, are 
Sparingly soluble in boiling water, alcohol, and ether, moderately so 
in benzene, and are converted into halogen dinitroso-derivatives when 
oxidised with alkaline potassium ferricyanide solution or warm dilute 
nitric acid. 

The halogen dinitroso-derivatives are yellow, crystalline com¬ 
pounds with a smell resembling both that of qninone and iodoform. 
They are readily volatile with steam, and dissolve in fuming nitric 
acid, from which they are precipitated unchanged on adding water, 
hut are only very sparingly soluble in ordinary solvents. They yield 
diamines which are readily oxidised to quinones when treated with 
chromic acid or ferric chloride. ■ 

Metadichioroquinone melting at 120—121°, metadihromoquinone 
melting at 130—131°, and metadi-iodoquinone melting at 179° [0 2 : X* 
= 1 ; 4 : 2 : 6] do not form dioximes. The monoximes are yellow, 
crystalline compounds, and are readily soluble in alkalis, alcohol, and 
ether, but sparingly in boiling water, benzene, and carbon bisulphide. 
The chloro-derivative decomposes at 140°, the bromo-derivative at 
145°. These oximes are readily converted into met&difaalogenpara* 
nitrophenols when treated with cold, moderately concentrated nitric 
acid (compare Fischer and Hepp, Abstr., 1888, 45b)* Their oon&ti* 
tution is, therefore [O : NOH : X 2 = 1 : 4 : 2 : 6]* i , 

Paradichloroquinone (m. p. lbl—162°), paratihlorobromoquinone 
(m. p, 171—172°), and paradibromoquinone (m. p. 188—189 p ) 
[Q*: X 2 “ 1 : 4 ; 2 : 5], react with hydroxylamine' hydrochloride 
under the conditions described above, forming both monoximes and 
dioximes which can be separated by means of alcohol or benzene. 

Faradichbroparoximidoquinoiie crystallises in bright yellow needles, 
decomposes without melting when heated at 138°, and is readily 
soluble in alcohol and ether, bnt only sparingly in hot water, benzene, 
and carbon bisulphide. It is slightly volatile with steam, but resini- 
ffies when boiled for a long time with water. 

‘ FaradicJiloroparamtroph'nol 1 [OH : Cl 2 : X0 2 =1:2:5: 4), ob¬ 
tained by dissolving the oximidoqninone in well-cooled, concentrated 
^tric acid, crystallises from hot water or dilute ■ alcohol in colourless 
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needles, and from absolute alcohol in short, thick, quadratic prisms 
melting at 115—116°. It does not taste bitter, and is somewhat 
volatile with steam. It yields an amine which is converted into 
paradichloroquinone melting at 161—162° when oxidised with ferric 
chloiide. 

ParadicMoroquinonedioxime separates from benzene in greyish- 
yellow, granular crystals, and is readily soluble in boiling benzene, 
but sparingly in alcohol and ether, and insoluble in boiling water. 

Paradichloroparadinitrosobenzene , prepared by dissolving the di¬ 
oxime in fuming nitric acid, crystallises in citron-yellow needles, 
explodes when heated at 120—130°, and is insoluble in the ordinary 
solvents. It is not oxidised when boiled with nitric acid. The 
amine , obtained by reducing the dioxime or the dinitroso-compound, 
is converted into paradichloroquinone when treated with ferric 
chloride. 

Tricbloroquinone and tribromoquinone yield dark brown resinous 
products when treated with hydroxylamine hydrochloride in alcoholic 
solution, and no crystalline compound except tetrachloroquinol was 
obtained. 

Chloranil and bromanil are gradually reduced to the corresponding 
quinols when boiled with hydroxylamine hydrochloride in alcoholic 
solution. 

Trichlorotoluquxnone, tribromotoluquinone, metadichlorometaxylo- 
quinone, [0 8 : Me s : Cl 8 as 1 : 4 : 2 : 6 : 3 : 5], dichlorothymoquinone, 
/$/3-diehloro- and dibromo-a-naphthaquinone do not combine with 
hydroxylamine under the conditions described above. It seems, 
therefore, that the quinone-derivative cannot yield an oxime when 
the hydrogen adjacent to the CO-group is displaced by halogens or 
alkyls. 

Parachlorotoluquinone yields both a monoxime and a dioxime, but 
bromotoluqnmone, [0*: Me : Br s= 1 : 4 : 2 : 6], and dibroraotolu- 
quinone, [0*: Me j Br a « 1 : 4 : 2 ; 3 : 5], only yield monoximes. 

F, S. K. 

Dihydroxjrtlaiobenzenes. By Gh Tasahtari (Ohem, Omtr., 1888, 
1354, from Bend, Acad, dei Lined [4], 4, ii, 47—51).—The author 
considers that the compounds he has obtained, as well as their homo- 
logues, have a symmetrical constitution. Several isomeric com-, 
pounds were never obtained at the same time. The reaction is much 
more violent when the compounds are prepared from phenols in which 
the para-positi<m to the hydroxyl-group is free, and the derivatives 
so prepared have a higher melting point than their isomerides. 

In the action of parabromophenol on sulphur dichloride, con¬ 
siderable quantities of each of the reacting substances remain un¬ 
changed., The oceft/Z-dermtive of the dihydroxythiobenzene (Abstr., 
1888, 805) melts at 86—87°. From this the acdylkydroxysulphone 
was prepared by oxidation; it forms colourless crystals, which are 
sparingly soluble in cold alcohol and insoluble in water; it softens at 
160°, and melts at 186—187°. By dissolving it in a little alcoholic 
potash and re-acidifying, a hydroxysulphone, hydroxy mlphonebenzid^ 
CwHi<AS, was obtained, which must be either a di-meta- or, a di- 
■' you. iiYt* ' s ' 
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ortho-derivative. It is white, crystalline, melts at 186—187°, and is 
soluble in alcohol, little soluble in water and in acetic acid. The 
acetylhydroxysulphone becomes readily soluble in potassic hydrate 
after heating to 187°; it is therefore probable that the acetyl-group 
becomes separated by heating. 

In order to determine the constitution of the dihydroxythiobenzene 
melting at 150°, Annaheim’s hydroxysulphonebenzide was nitrated, 
in order to obtain the di- and tetra-nitro-derivatives. Picric acid was 
formed, as is also the case when the nitro-derivatives of hydroxy- 
sulphonebenzid are boiled with nitric acid. 

The a<?£fr/Z-derivative of orthodime thy Idihydroxy thiobem ene crys¬ 
tallises from alcohol and melts at 44°. When oxidised with potassium 
permanganate, the corresponding benzide , OuHuOtS, is formed, which 
melts at 132—133°, is insoluble in water, but soluble in hot alcohol. By 
saponifying with alcoholic potash, dimethylhydroxysulphonebenzide 
melting at 263° is formed; it dissolves in alkali hydroxides and 
carbonates, and is reprecipitated from these solutions by carbonic 
acid. 

DiacetylparadimetliyldihydroxytJnobenzene melts at 83—84°, and 
when oxidised yields the corresponding benzid melting at 206—208°; 
the latter is little soluble in hot alcohol. Saponification with alco¬ 
holic potash gives paradimethylhydroxysiilphonebenzide, which is rather 
soluble in alcohol and acetic acid, and melts at 209°; it dissolves in 
alkali hydroxides and carbonates, and is re precipitated from such 
solutions by carbonic anhydride. 

The acety Z-derivative of dihydroxy thionaphihalene melts at 200°, is 
little soluble in, and decomposed by hot acetic acid, J. W. L. 


Fluorescein. By R. Meyer and O. Oppelt 21, 8376—3378). 

—When fluorescein is heated for eight hours with aqueous ammonia 
at 180—200°, a basic compound, C 20 H 15 N 3 O 2 , is formed,,which on cool- 
ing crystallises in the tube in large, thick, reddish-yellow, raonoclinio 
prisms and tables. It is a direct yellow dye for wool. The hydro¬ 
chloride crystallises in tufts of reddish-yellow prisms, and from ,its 
very dilute and boiling solution, ammonia precipitates the base in 
scales of bronze-like lustre; under the microscope these are seen to 
consist of extremely characteristic X-like interpenetrating twin$. 

The authors point out that the constitution assigned to fluorescein 
hy Knecht ( Annalen , 215, 83) is very improbable, and propose 
instead the formula * r 


<S56>°<0 6 i; ( (OT)>° [C : OH : O = 1 : 4 : 6], 

that of the derived base being > C <qh!(Nh’) > NH ' Tte 

base most contain at least one NH 2 -group, inasmuch as its hydro¬ 
chloride yields a diazo-compound when treated with nitrons acid". On 
treatment with cold aqueous soda, the lactone-ring is readily broken 
up, and the base yields a sodium salt crystallising in slender needles; 
the solution, when acidified and then precipitated by ammonia, is at once 
, reconverted into the original base. Reduction with zinc-dust in the 
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alkaline solution converts the sodium salt into a colourless compound, 
which is not precipitated on treatment first with hydrochloric acid 
and then with ammonia. 

Orcinpbthalem, when heated in like manner with aqueous ammonia, 
yields a base similar to that just described; the chief product, how¬ 
ever, is a colourless, crystalline, neutral compound containing 
nitrogen. W. P. W. 


Desmotropy in Phenols. By J. Herzio and S. Zeisbl (Monatsh 
9, 882—899).—An examination of the indifferent oil obtained in the 
preparation of pentethylphloroglucinol (Abstr., 1888, 822) has been 
undertaken. It was subjected to the action of hydrogen iodide, the 
product dissolved in ether, and then extracted with potash. The 
greater part is taken up by the potash, but a portion is not attacked 
and remains dissolved in the ether. 


If the potash solution is acidified, and the product again dissolved 
in ether and crystallised, a crystfalline mass is obtained, one portion 
of which is sparingly soluble in alcohol and melts at 209—212°, whilst 
/the other is more readily soluble in alcohol, melts at 91—95°, and is 
in every way identical with the pentethylphloroglucinol already de¬ 
scribed. The sparingly soluble portion has the composition of a 
tetrethylphloroghmnol. One atom of the hydrogen is replaceable by 
a mefal, and it is converted by the action of ethyl iodide into a mon¬ 
ethyl salt, and by the action of acetic anhydride into a monacetate 
melting about 60—62°. It readily exchanges one atom of hydrogen for 
bromine, the product being probably a mixture of several isomerides. 
A similar reaction with bromine is found to occur in the case of pent¬ 
ethylphloroglucinol. 

The portion of the original product, which is insoluble in potash, 
consists chiefly of a secondary hexethylphloroglucinol, which, as it is 
unattacked by hydrogen iodide, must be regarded as hexethyltriheto - 
JiGxamethyUney isomeric with the ethyl salt of the bi-secondary pent- 
ethylphloroglucinol already described, H, 0. 


Donatives of Parabromobenzyl and Parachlorobenzyl Al¬ 
cohols. 1 By G. Errkm ( Qazzetta , 18, 236—243).—Parabromobenzyl 
chloride cannot be obtained by the bromination of benzyl chloride or 
by the action of chlorine on parabromotoluene, but the author has 
succeeded in preparing it from parabromobenzyl alcohol. The latter 
was jrepared by Jackson and Lowery’s method (Abstr.,, 1878, 64) 
of boiling parabromobenzyl bromide with water for several, hours, 
using a reflux Condenser, operating on small quantities at a time 
^4 to 5 grains) and using abundance of water (500 c.c.). The 
mixture bumps Very much, but a metal vessel cannot be used as it; 
acts on the bromide, in fact when the latter is boiled with zinc-dust 
nothing but. paradibromobenzyl (m. p. 114°) is formed; the chloride is 
acted on in like manner. ,, 

. The authors find that besides parabromobenzyl alcohol, * , / 

* / r CeHiBrCH^oH, . : ^ 

•the .corresponding.ether m also, formedj;* can be 
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easily separated by crystallisation from water, in wbicb the latter is 
insoluble. The alcohol crystallises from water in long, flattened 
needles melting at 75°; Jackson and Lowery give 77°, the higher 
melting point being probably due to the presence of some, of the 
ether. 

JParabromobenzyl chloride , OeHJBrCHCla. is obtained when the 
alcohol is treated with phosphorus pentachloride, but as other 
products are formed at the same time, it is far better to heat the 
alcohol with fuming hydrochloric acid at 150° in closed tubes for 
three to four hours. The reaction is complete, and the chloride is 
obtained in a pure state by once recrystallising the product from 
alcohol. It forms lustrous, colourless needles which melt at 38—39°. 
It is very soluble in hot alcohol, and its vapour attacks the eyes, but 
much less than that of the bromide. It is isomorphous with para- 
chlorobenzyl chloride and with parachlorobenzyl and parabromobenzyl 
bromides. 

Farabroimbenzyl ether, (OeBkBrCHaJaO,—As stated above, this 
ether is formed at the same time as the alcohol when parabromo¬ 
benzyl bi’omide is boiled with water, and is left as an insoluble residue 
when the product is treated with boiling water. It may be purified 
by repeated crystallisation from boiling alcohol. It can also be pre¬ 
pared by the action of dehydrating agents, such as sulphuric aqid, 
boric anhydride, or zinc chloride, on the alcohol; the two first- 
mentioned do not yield satisfactory results, but with zinc chloride the 
yield is almost theoretical. The ether crystallises from alcohol in 
long, flattened needles which melt at 85—86°. It is insoluble in 
water, and only sparingly soluble in alcohol even when boiling. If 
the ether is boiled for some time, it is decomposed, splitting up into 
parabromotoluene and parabromobenzaldehyde, (CftHiBrOELjjiO = 
CflHiBrGOH + C 6 H 4 BrCH 3 ; these can be easily separated by distil¬ 
lation. The ether is attacked by nitric acid with formation of para- 
bromobenzaldehyde and other products, but the amount of material 
at the author’s disposal was too small to allow of a complete investi¬ 
gation of the rt action. 

Farachlorober.zyl Ether, (G 6 H 4 C1*CH 2 ) 2 0.—When paraohlorobenzyl 
bromide is boiled with water or dilute soda solution, it does not 
behave like the bromine-derivative, as no traee of, the ether is 
produced.^ The latter can be easily obtained, however, by boiling the 
alcohol with zinc chloride. It crystallises from alcohol in needles or 
plates which are much less soluble than paraohlorobenzyl alcohol. It 
melts at 54—55°, and when boiled splits up into paraohlorotoluene 
and parachlorobenzaldehyde. 0. E« G. 

Nitrobexizyl Ethyl Ethers. By G. Errera (Gamtta, 18, 
232—235).—This is a continuation of former work (Abstr., 1887. 
1103). 

Paraniirobemyl Ethyl Ether, OEt*0H 2 *C 6 H 4 dS'O. i .—The general 
method for the preparation of the substituted benzyl ethyl ethers, 
that is, the action of alcoholic potash on the corresponding derivatives 
. of benzyl chloride, is not applicable in the case of paranitrobenzyl ethyl 
paranitrobenzyl chloride under these circumfetauces, is con- 
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verted into paradinitrostilbene. In order to prepare it, the chloride is 
heated for a long time with ordinary alcohol in a close vessel in a boiling 
brine bath, as a higher temperature cannot be employed. The product, 
even after long heating, still contains much unaltered paranitrobenzyl 
chloride, and in order to remove it a few drops of alcoholic potash are 
added to the liquid whilst it is still hot; this at once converts the 
unattacked chloride into dinitrostilbene, which being almost insoluble 
in alcohol is precipitated, and can be removed by filtration. The potash 
is then neutralised with hydrochloric acid, and the product distilled 
with steam, when the ether passes over with the aqueous vapour, and 
solidifies on cooling. Paranitrobenzyl ethyl ether is pale yellow, and 
very soluble in alcohol and in ether, sparingly in light petroleum, 
from which it crystallises in needles, and insoluble in water. It melts 
at 24—24*5°, and at a higher temperature distils, hut is at the same 
time partly decomposed. Treatment with fuming nitric acid converts 
it into paranitrobenzaldehyde. 

Metamtrobenzyl Ethyl Ether ,—This is prepared by beating meta- 
niti'obenzyi chloride with a slight excess of alcoholic potash on the 
water-bath, and, when the reaction is complete, neutralising the liquid 
with hydrocbloiic acid and distilling the product with a current of 
steam. This ether is a yellow oil, which solidifies to a crystalline 
mass in a mixture of snow and hydrochloric acid (melting point not 
given). It resembles the para-derivative in its behaviour to solvents, 
and yields metanitrobenzaldehyde when treated with nitric acid. 

Orthonitrobenzyl Ethyl Ether .—The orthonitrobenzyl chloride em¬ 
ployed for the preparation of this ether -was obtained by the nitration of 
benzyl chloride. The liquid product, when cooled by a freezing mixture, 
deposits para- and ortho-nitrobenzyl chlorides which can be easily 
separated by fractional crystallisation. This may he much accelerated 
by introducing a crystal of one or other chloride into the super¬ 
saturated alcoholic solution, when crystals of the same species 
separate at once, while the other chloride remains in solution and is 
deposited later. It can then be obtained in a pure state by one re- 
crystallisation, The orthonitrobenzyl ethyl ether, prepared like the 
para-dCritative, is a yellow liquid which gradually becomes brown on 
exposure to the light, It does not solidify when cooled in a mixture 
of snow and hydrochloric acid, and is converted into orthonitro- 
benzaldehyde by the action of nitric acid, 0, E, G. 

Derivative of Tetrole and Synthesis of Tribenzamidophloro- 
glucinoL By L. RfiOHBiMER (Ber,, 21, 3325.-3331).—When ethyl 
hippurate (5 parts) is gradually heated with dry sodium ethoxide, so 
that in the course-of about three hours the temperature rises to about 
160—170°, alcohol distils, and on adding water to the residue two 
sodium salts are formed, one of which is only veiy sparingly soluble 
in dilute soda. 

IKbmzcmidoMhydrootytetrd CisHuN-A, is obtained by separating 
the sparingly soluble sodium salt, dissolving it in boiling water, and 
adding hydrochloric acid to the warm filtered Solution. It can also be 
prepared by heating ethyl hippurate with sodium at 160—470°. It 
crystallises from hot alcohol in needles containing $ mol BaO, loses 
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its water at 108—110°, the anhydrous crystals melting at 137—138°. 
It is very readily soluble in hot benzene and alkalis, but only 
mbderately so in alcohol; the alcoholic solution gives a violet colora¬ 
tion with ferric chloride. The barium salt is readily soluble in water. 
The silver salt is very unstable, and rapidly darkens. The ethyl - 
derivative was obtained in an impure state as an aromatic smelling 
oil; the acid seems to yield an a cetyl-derivative when treated with 
acetic anhydride. When boiled fora long time with dilute hydrochloric 
acid, or better with eight times its weight of a mixture of equal 
parts of concentrated sulphuric acid, glacial acetic acid, and water, it 
is decomposed into benzoic acid and diarnidoaeetone. Its constitution 

is probably either COPh’KH'C^Q^Q^^C^H-COPh or 

COP3rNH-CH<0o>CH-NH-COPb. 

Diarnidoaeetone platinochloride, C 3 H 8 N' 2 0,H 2 Pt0l8, crystallises in 
small, orange plates, and turns bright yellow when warmed on the 
water-bath. 

Tribenzamidophloroghicinol) C^EftthTsOe, is formed when the readily 
soluble sodium salt obtained in the reaction described above is decom¬ 
posed with hydrochloric acid. It crystallises from water in small 
needles containing 1-J- mol. H 2 0, and melting at 153'5—158*5°. It is 
very readily soluble in alcohol, but only very sparingly in hot water, 
and insoluble in ether; the alcoholic solution gives a blue coloration 
with a small quantity of ferric chloride, but on adding more of the 
reagent the colour changes to green. It is decomposed, with libera¬ 
tion of benzoic acid, when heated at a comparatively low temperature. 
The lead salt, (G 2 7 H 18 N 30 6 ) 2 pb 3 , is sparingly soluble in water, but the 
calcium , barium , and silve>~ salts are readily soluble. The copper salt, 
(027H i 8^O 8 )aCa6, is bzight green. F, S. K, 

Azotoluenes. By J. V. Janovsky (Monatsfa, 9, 828—841),— 
Far azotoluene is best prepared by adding to 100 parts of 20 per cent, 
aqueous soda heated to 100°, 100 parts of paranitrotoluene, and then 
adding slowly and with constant agitation 100—110 p&ptis of zinc- 
dust. An orange-coloured oil is formed, which should fci once be 
separated from the solution, and left to crystallise. One reerysttaUisa* 
tion from glacial acetic acid is sufficient to obtain pur© parazotoluen© 
molting at 144°. It crystallises in rhombic needles, soluble ,in alcohol, 
ether, benzene, and light petroleum, and also in boiling hydrochloric, 
acid. When oxidised with chromic mixture it gives an, orahg©- 
coloured crystalline compound melting at 132°. 

The acetic acid mother-liquor from , the parazotoluene contains 
three other products which melt at 109°, 75, and 70° respectively. 
The last of these is identical with the /3-azoxytoluene of Melms and 
Peirieff, whilst 5 the compound melting at 75° appears to be a peculiar 
jsomeride of the same. Both these compounds yield two bromides 
when treated with bromine (2 mols.), those from the first melting at 
\85° and 57°, those from the second at 92° and 57°. , 

with nitric acid on the bromide of parazotoluene melting 
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at 128° (Abstr., 1888, 686), a nitrobromo-derivative melting at 138° 
has been obtained. 

The nitration of parazotoluene with nitric acid of sp. gr. 1*5 yields 
chiefly trinitro- derivatives. Two of these are formed, one (a) 
melting at 189°, and the other (/3) at 138°. A dinitro-compound. 
melting at 114° is obtained at the same time. All these compounds 
give sulphonic acids with fuming sulphuric acid. By the further 
treatment of a-trinitrazotoluene with nitric acid, a tetmnitrazotoluene 
melting at 198—200° is produced, and /3-trinitrazotoluene when 
nitrated gives the same compound. A mononitrazotoluene is formed 
on treating parazotoluene with nitric acid of sp. gr. 1*45. It melts at 
80°, and on further nitration yields the dinitro-compound melting at 
114°. H. C. 

Halogen-derivatives of Phenylhydrazine. By A. Neufeld 
(Annalen, 248, 93—99).—The preparation of parachloro- and para- 
bromo-phenylhydrazine from the corresponding aniline-derivatives has 
already been described by Elsinghorst ( Inaug . Dm., Erlangen , 1884), 
These substances readily unite with aldehydes and ketones. Acetone- 
parabromophenylhydrazone crystallises in glistening plates and melts 
at 93°. AcetaldehydeparabromophenyUiydrazone forms yellow needles 
and melts at 83°* 

JDibromoplimyIhydrazine, [ 1ST 2 H 3 : Br 2 = 1:2:5], prepared from 
dibromaniline by reduction with stannous chloride or sodium 
sulphite, melts at 97°, and is freely soluble in alcohol, ether, and 
benzene. The hydrochloride is crystalline. Symmetrical tribromo - 
phenylhydrazine , [N 2 H a : Br 3 = 1:2:4: 6], melts with decompo¬ 
sition at 146°, It is soluble in benzene, chloroform, warm alcohol and 
hot water. The hydrochloride and sulphate are stable salts. The 
acetone compound melts at 54.° Tetrahromophenylhydrazine , 

[to: Br* = 1 : 2: 3 : 4 : 6], 

crystallises in prisms and melts at 167°. It dissolves in chloroform, 
benzene, and hot water. The hydrochloride is crystalline, The 
, compounds with acetone and acetaldehyde are solid. 

Emioi^hmylhjd^azine melts at 103°, and is freely soluble in 
, alcohol# Aether* chloroform, benzene, and acetic acid. The acetone 
compound crystallises in plates and melts at 114°, Metaduidophenyl- 
tydrmimi : T s = 1; 2 : 4], forms silky crystals, which melt at 

112° and are freely soluble in alcohol, ether, and benzene. The 
* hydroohloride melts at 163° with decomposition. The base unites 
With acetone and acetaldehyde to form hydrazones. W. 0. W. 

Phenylhydranohes, By O. Budoeph (Annalen, 248, 99—105).— 
Metatoluylaldehydephenylliydrazone is deposited when a solution of 
phenylhydrazine in acetic acid is added to toluylaldehyde suspended 
m water. The compound crystallises in prisms, melts at 87—88*5°, 
and dissolves in ether, chloroform, and alcohol* Cumaldehydephmyl* 
hydrazone melts at 127—129°, It rapidly turns red on exposure to 
the light. Diphenylacetaldehydephenylhydrazone is freely soluble in 
hot alcohol.. Metahydmybmzddehydejjhenylhydrazone , prepared from 
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metamidobenzal delay de, forms colourless prisms. It melts at 
130—131-5°, and dissolves freely in warm alcohol, chloroform, 
benzene, or acetic acid. ParahydroxybenzaldehydephenyIhydrazone 
melts at 177—178° and is freely soluble in ether, Anisaldehyde - 
fhenylhydrazone forms white needles or plates and melts, at 120—121°. 
It is freely soluble in ether and in hot alcohol or benzene. Pipei'onal- 
phenylhydrazone melts at 102—103°. ^-Eesorcylaldehydephenythydr- 
azone melts with decomposition between 156° and 160°. It dissolves 
freely in tbe usual solvents. Resorcindialdehydephenylhydrazone 
melts about 230° with decomposition. It dissolves in warm, solntions 
of the alkalis. W. 0. W. 

Phenyltrimethylenimine. By L. Balbtano (Ohem. C^itr., 1888, 
1356, from Rend. Acad, dti Lincei [4], 4, ii, 44—46).—If dry 
phenyltrimethylenediamine hydrochloride is heated over a bare flame 
until the whole of the salt has volatilised, and the vapours are 
condensed in dilute hydrochloric acid, phenyltrimethylenimine and 
ammoninm chloride are found in the solution. From the solution of 
the distillate, after concentrating to a syrup, alcohol precipitates the 
latter, whilst the base is separated from the solution by acidifying 
with hydrochloric acid, precipitating with potassium bismuth iodide, 
and washing the red precipitate. After treating with potash and 
distilling with steam, it may be precipitated as the platinochloride 
G 3 F 6 :^Ph,H 2 PtCl fl , an orange, crystalline compound, soluble in hot 
water. The hydrochloride could not be obtained in crystals from the 
aqueous solution. J. W. L* 

Hippuroflavin. By L. Rugheimer ( Ber 21, 3321—3325)— 
Hippuroflavin , C0H5NO2, is prepared by gradually heating a mixture 
of ethyl htppurate (1 mol.) and phosphorus pentachloride (1 mol) 
until the latter is dissolved, and then adding a little more phosphorus 
pentachloride and heating at 160° for about eight hours. The whole 
is poured into alcohol, and the crystalline product collected and 
washed with alcohol. It separates from hot nitrobenzene or hot 
glacial acetic acid in small, yellow crystals, partially decomposes, but 
without melting, when heated at 30o°, and sublimes with partial 
decomposition in citron-yellow crystals. It is very sparingly soluble 
in glacial acetic acid and nitrobenzene, and almost insoluble in water, 
alcohol, and ether. When warmed with alcoholic soda, it is decom¬ 
posed with evolution of ammonia, and when heated at 100° for 8 to 
9 hours with concentrated ammonia the red solution obtained deposits 
a colourless, crystalline compound. It yields benzoic acid when 
w&imned with alkaline potassium permanganate, or when heated at* 
130° with nitric acid of sp. gr. 1T5; and when treated with concen¬ 
trated hydrochloric acid at 110°, it is completely decomposed into 
benzene, carbon, and dark-coloured products. When boiled with 
zinc-dust and-glacial acetic acid, it yields a yellowish substance which 
dissolves in soda with a brown coloration, but is reprecipitated in 
greenish flocks on adding hydrochloric acid. It is gradually con¬ 
verted into a colourless compound when warmed with stannous 
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chloride and hydrochloric acid in glacial acetic acid solution. 

/N(COPh)-CHX)-\ 

constitution is probably <_ COC-fCOPhw/' 


Its 


F. S. K. 


Phthalimidine and Methylphthalimidine. By P. Barbier 
(Oompt. rend., 107, 918—921).—Phthalimidine is readily obtained 
.by tbe gradual addition of small quantities of Hydrochloric acid to an 
acetic acid solution of phthalimido containing the calculated quantity 
of granulated tin. It forms white needles melting at 150°, and can 
be recrystallised from boiling water; it is isomeric with oxindole, and 
is both an amine and an amide. It forms an unstable hydrochloride 
which can only exist in presence of free acid, and loses all its hydro¬ 
chloric acid in a vacuum. The hydrochloride is completely decom¬ 
posed by water; the platinochloride, (C 8 H 7 NO) 2 ,H 2 PtOl 6 , and the 
aurochloride, (C 8 H 7 NO,HC1) 3 ,2 AuC 33, are both unstable. A deriva¬ 
tive, C 8 H 6 NOAg, is obtained as a white precipitate by adding silver 
nitrate to a solution of phthalimidine in potassium hydroxide 
solution. 

When a solution of phthalimidine in potassium hydroxide is beated 
in sealed tubes at 100° for six hours with excess of methyl iodide, 
methylphthalimidine, C9H9NO, is obtained in slender, white needles, 
which melt at 120°. It forms an unstable hydrochloride and an 
unstable aurochloride, (Co^NO^HAuCh. The properties of methyl 

phthalimidine indicate that it has the constitution C 6 H 4 <qjj >NMe, 

OH *NH S 

and not )>. This view is confirmed by the fact that a 

concentrated alcoholic solution of methylamine yields metbylphthal- 
imidine when heated with phthalide at 220° for 12 hours. 

c. h. b. 


Derivatives of Diphenylacetaldehyde. By W. Gr. M. Wxise 
(Anmlen 9 248, 34—56). Hydrobenzoin is most conveniently pre¬ 
pared from benzoin by the method described by Breuer and Zincko 
(Abstr., 1880, 118). It is converted into diphenylacetaldehyde by 
treatment, with dilute sulphuric acid at 200°; this substance is 
converted into a nitrile by adding powdered potassium cyanide, and 
finally hydrochloric acid to its ethereal solution. When dry hydrogen 
chloride is passed into a mixture of the nitrile and absolute alcohol 
(in molecular proportions), crystals of etht/l ft-diphmyUmidolaitafe 
tydraMoride, CHPWOH(OIl)0(OBt):NH,HCl, are deposited. The 
hydrochloride melts at 135° with decomposition; it is also decomposed 
by dissolution in water, yielding in this case ammonium chloride and 
ethyl frdijphenyllaotate* The latter is a micro-crystalline powder, mell h 
at 66°, and yields a monacety 1-derivative, CHPh 2 ’OH(OAc)*C()OEt, 
melting at 53^. fi-DiphewyllaGtic acid , CHPVCH(QH)*COOH, 
crystallises in needles, and melts at 159°. It is freely soluble in 
alcohol, ether, and hot water. The salts of this acid do nob readily 
crystallise. At 170° the acid is converted into the anhydride , 
C0OH^CH(OHPh a )*O’0O'CH(OH)‘GHPh 2 . Hydriodic acid decom- 
poses' #-diphenyllactic acid at 150° into carbonic anhydride and 
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diphenylethane. If the reaction takes place at a higher temperature, 
dibenzyl is also formed. W. 0. W. 

Passivity of certain Polyketones towards Hydroxylamine 
and Phenylhydrazine. By J. Herzio and S. Zeisel (Ber., 21, 
3493—3494; compare Kehrmann, this vol., p. 243).—Tetrethyl- and 
pentethyl-phloroglncinol (Abstr., 1888, 822) do not react with 
hydroxylamine or phenylhydrazine, and it would therefore seem that 
meta-diketones no longer give the characteristic ketonic reaction with 
these compounds when the hydrogen-atoms in the ortho-positions to 
the car bony 1-groups are almost completely or completely replaced 
by alkyl-groups. W. P. W. 

Nitriles. By J. A. Miller ( Ohem . Oentr., 1888, 1359).—Para- 
methoxybenzaldehyde reacts with hydroxylamine with formation of 
jparametkoxybenzaldoximp , OMe’CeH^CHINOH, melting at 64°. By 
the action of sodium nitrite and hydrochloric acid, the aldehyde 
is regenerated. When heated with acetic chloride, the nitrile, 
OMe*C 6 H 4 *CN, is formed, which melts at 61—62°. By treating this 
nitrile with hydroxylamine hydrochloride and soda, pammethoxy- 
bemenylamidoxime , OMe*C6H 4 -C(NH 2 )INOH, is formed, melting at 
122—123°. Its hydrochloride melts at 168°. Paramethoxybenzenyl* 
amidoxime ethyl ether, OMe*C 6 H 4 *C(NH 2 )INOEt, melting at 51—52°, 
is prepared by heating the amidoxime with sodium ethoxide and ethyl 
iodide. 

Paramethoxylbenzenylacety lamMoxime , OMe'CsHVC(NH ? ) IN0 Ac, 1 is 
formed when a chloroform solution of the amidoxime is treated with 
acetic chloride. 

Paramethoxybenzenylethenylazoxime, 0Me*CeH4*C<^^Q^>0Me, melt¬ 
ing at 68°, is formed by heating the acetyl compound* or by the 
direct action of acetic anhydride on the amidoxime. With acet¬ 
aldehyde, jparamethoxybenzenylethylideneimidoxime , 

OMe-C s H 1 -C<^.Q>OHMe, 

melting at 127*5° is formed. The ethyl carbonate of the amidoxime, 
0Me*G 8 H 4 *C(NH 2 )!N-0-C0GEt, melting at 119—120°, is formed by 
the action of ethyl chloroearbonate on the amidoxime in chloroform 
solution. When treated with solution of soda or potash, this car¬ 
bonate is changed into paramethoxybenzmylimdoximecarbonyl ; 
this may also be prepared by heating the chloroearbonate with, the 
amidoxime. It melts at 208°. 

Parameihoxybenzoylbenzenylamidoxime , OMe^CeBvO (NH 3 )IN*OBz, 
melting at 148°, is prepared by the action of the amidoxime in alka¬ 
line solution on benzoic chloride at the ordinary temperature. If 
heat be employed paramethoxybenzenylazoximebenzeni/l, 

OMe*CoH 4 -0<^^>CPh, 

. ^.formed, which melts at 102°. v 

' 1 r ■ '' * - \ < 
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Paramethoxyhenzeny lazoxirtiepropenyl-&>-carboxylie acid, 

OMe-C„H 1 -C<^>C-CJI 4 -COOH, 

melting at 140—141°, is formed by melting succinic anhydride with 
the amid oxime. 

The salicyl dei'ivatives are formed in a similar manner. 

Salicylaldoxime melts at 57°; saUcylonitrile , OH-CgH^CIT, melts 
at 99 — 100 °; a polynitrile is formed at the same time as a secondary 
product; it is decomposed on heating with concentrated hydrochloric 
acid at 200° into phenol, carbonic anhydride, and ammonia. Salicyl~ 
amidoxime, OH*CfiH 4 *C(NH 2 );NOH, melts at 98*5°. Salicylamid oxime 
ethyl carbonate , OH*C6H 4 *C(]S r H 2 )!N , 0 , COOEt, melts at 96°. SalicyU 
amidoximepropenyl-w-carboxylic acid melts at 116—11*7°, Ortho - 
methoxybenzonitrile, OMe*C«H 4 *CN, boiling point 255—256°, is pre¬ 
pared from saUcylonitrile by the action of methyl iodide; ortho- 
methoxybenzenylamidoxime, OMe*C 8 H 4 *Q(hTH 2 )lNOH, melting at 123°, 
is formed from the last-named substance by the action of hydroxyl- 
amine. By melting this amidoxime with benzoic chloride, ortho - 

methoxyhenzenylazoximebenzenyl, OMe*O 0 H 4 'C<^_-^^CPh, is formed; 

it .melts at 117°. J. W. B. 

Derivatives of Metamethylphenylacetic Acid. By M, Sj£n- 
$owsm ( Monatsh 9, 854—856).— Methyl metamethylphenylacetaie is 
prepared by saturating a solution of the add in five times the amount of 
methyl alcohol with hydrochloric acid. It is a liquid of sp, gr. 1*044 
at 17'5°, boiling at 228—229°. The ethyl salt, prepared in similar 
manner, has a sp. gr. of 1*018 at 17*5°, and boils at 237—238°. 

By dissolving metamethylphenylacetic acid in concentrated nitric 
acid, carefully cooled, a product is formed which melts at 
70—110°, but cannot be obtained of constant melting point. It 
gives an ethyl salt which is still liquid at —30°. If the nitric acid 
- solution of the add is heated for some minutes on the water-bath, a 
dimtrq-A&vimtive, C 6 H 2 Me(F 02 ) 2 *CH 2 * 000 H, is obtained, melting at 
173—174°. The salts of this acid are very unstable, decomposing in 
aqnepus solution oven at the ordinary temperature into dinitro-xylene 
carbonic anhydride. The methyl salt, prepared by saturating the 
Solution 'of the add in methyl alcohol with hydrogen chloride, 
crystallises in yellow needles melting at 41°, The ethyl salt, similarly 
; Spared, melts at 68 °. H, O. 

1 ' ■ 1 ■ 

Seopoletin, By D. Takahashi (Ghem. Centr., 1888, 1364—1365, 
immMiti.med. Fah. Univ, Tohio). —Scopoletin, CioH 8 0 4 , the fluorescent 
substance occurring in Seopolia japonic^ is extracted from the roots by 
treatment with, alcohol, evaporation of the alcoholic solution, treat¬ 
ment with strong hydrochloric acid, drying with admixture of sand, 
extraction with chloroform, and finally recrystallisation several times 
from absolute alcohol. It consists of, colourless needles, melting , at 
198—199°, little soluble in cold water, readily soluble in alcohol, 
ether, and chloroform. AcetylscopoMiay at 176°, 
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and is little solable in water, but soluble in alcohol. BenzoyIscopoletin 
is insoluble in water, little soluble in alcohol, and melts at 158°. 
Methylscopoletin , CioH 7 0 4 Me, is prepared by heating a mixture ot 
scopoletin (1 moL), methyl iodide (2 mols.), and potassium hydi*oxide 
(2 mols.), in methyl alcohol on the water-bath. It forms long, 
colourless needles, melts at 144°, is insoluble in cold water, soluble in 
hot water, alcohol, ether, benzene, and carbon bisulphide, insoluble in 
alkalis in the cold. This characteristic, together with the partial 
decrease in the fluorescence in alkaline solution indicate, in the same 
way as the characteristic reactions of coumarin, that scopoletin is 
also a coumarin-derivative. 

Since dimethylsesculetin and methylscopoletin have been proved to 
be identical, and since also the bromine-derivatives are alike, scopoletin 
must be a derivative of hydro xyqu mol. MetJiylscopoletilic acid, 
CnHioOs, is prepared by beating monobro mom ethyl scopoletin with 
potash, a reaction which is also similar to those which the 
dibromo-derivatives of coumarin undergo when heated with potash. 
If its silver salt is decomposed by carbonic anhydride, a colourless, 
pleasant-smelling oil is obtained, which, when treated with strong 
aqueous soda and distilled with steam, becomes converted into 
dimethoxycoumarin, O 10 H 10 O 3 , melting at 58°. 

Methyl trimethylcesculetate, C 6 H 2 (MeO) 3 *CH!CH*COOMe, is prepared 
by melting methylscopoletin with potash, extracting the mass with 
methyl alcohol, and heating with methyl iodide in a closed flask for 
three hours. By recrystallising several times from alcohol the pro¬ 
duct remaining after the alcohol has been evaporated of, it is 
obtained as a yellow, crystalline substance, melting at 102 °, insoluble 
in water, but readily soluble in alcohol and ether; it yields the free 
acid on hydrolysis, <fec. By reduction with sodium amalgam, 
tHmethoxyphenylprapionic acid , C 6 H 3 (OMe) 3 *CH 2 # CH 2 ‘COdH, is 
formed, from which by oxidation with potassium permanganate 
trimethoxybenzoic acid is obtained. From this, trimethoxyquinol can 
be obtained; the constitution of scopoletin is, therefore, concluded to 

be <oS^H> C6H ^ OMe ) ,OH - J.W. -L. 

Homo-orthophthalic Acid. By M. Lb Blakc (i Ohm . Qmiu 
1888, 1352—1353).— Dipropylhomo-orthophthaliinide , OAPftNOa* 
prepared by the action of propyl iodide on homo-orthophthalimide in 
alcoholic solution, melts at 141*5°. Dipropylhovio-orthophthaliG 
anhydride , C 9 H 4 Pr 2 0 3 , prepared by heating the imide at 240° with 
fuming hydrochloric acid, melts at 88 °. 1Dipropylhomo»arthophthalic 
acid, C 9 H*Pr u 04 , prepared by treating the anhydride with potash, melts 
at 127°, Hamo-orthophthalopropylimide , prepared by distilling a ablution- 
of homo-orth ophthalie acid in propylamine, crystallises in leaves which 
melt at 69—70°. Nitrobenzenehomo-orthophthalopropyUmide, prepared 
from the last-named imide by treating it with nitrobenzaldehyde, 
melts at 119°. Salicylhomo-orzhophthalopropyUmide, prepared, in like 
manner to the last-named compound, melts at 157°, Aldehydes of 
the fatty series, such as isovaleraldehyde, react in a manner quite 
Afferent from the aromatic aldehydes. 
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I)ibromo-orthopM7ialimide , prepared by the action of bromine on 
phthalimide in acetic acid solution, melts at 168*5°. J. W. L. 


Synthesis of Dialkyl Fhthalides. By R. Kothe (Annalen, 248, 

56— 71).—Dimethijlphthalide, CbH^qq ^)>0, prepared by acting on 

a mixture of methyl iodide and phthalic anhydride with zinc-dust, 
melts at 67—68°, and boils at 270—271°. It is easily obtained in 
large crystals, exhibiting the phenomenon of double refraction. It 
dissolves in a solution of potassium hydroxide, forming the potassium 
salt of orthohydroxyisopropylbenzoic acid. Reduction with sodium 
amalgam converts dimetbylphthalide into dimethylhydrophthalide, 


C 6 H 4 <q^qjj^> 0 , and hydriodic acid reduces it to orthoisopropyl- 

benzoic acid. Potassium cyanide acts on dimetbylphthalide at 250° ; 
dilute sulphuric acid converts the product into an acid, probably 
orthopropenylbenzoic acid. The acid melts at 60—61°, and forms n 
crystalline barium and silver salt. 

Diethylphthulide is an oily liquid boiling at 210—214° under 
210 mm. pressure. It appears to be identical with the compound 
described by Wischin (Annalen , 143, 262). 

Benzyl chloride acts energetically on a mixture of zinc-dust and 
phthalic anhydride, yielding an amorphous product soluhle m ether 
and benzene. This substance melts at 73°, and is non-volatile. It 
does not contain oxygen. W. 0. W. 


7 -Ketonic Acids. By A. Dittrich and 0. Paal (fe, 21, 
3451—3457 ).—JEthyl ft-benzoyl-a-ethylisosuccmate (ethyl phcnacyl- 
ethyhnalanate ), OOPh*CH 2 *CEt(COO]Bt)a 5 is prepared by treating 
ethylic ethylsodomalonate suspended in absolute ether with the cal¬ 
culated quantity of bromacetophenone (pbenacyl bromide). It is an 
oil which dissolves in the ordinary organic solvents, and decomposes 
when distilled in a vacuum. The corresponding acid crystallises from 
most solvents in slender, white needles or long scales, but can be 
obtained in cruciform aggregates of fairly large, four-sided prisms 
with oblique terminal faces, by the slow evaporation of its solution m 
a mixture of chloroform and light petroleum; the prisms, however, 
contain chloroform, of crystallisation and effloresce on exposure to 
the air. The acid melts at 150° with evolution of, carbonic an¬ 
hydride; is insoluble in light petroleum, sparingly soluble in hot, 
water and benzene, and readily soluble in alcohol, ether* chloroform, 
and acetic acid. Treatment with phosphorus pentachloride converts 
it into the dichbride , which is readily decomposed by water. The 
ammonium) potassium^ calcium (1 mol. H s O), and silver salts are 
described. The hydrazom , OssH^NaOs, crystallises in concentrically- 
grouped/slender, white needles, melts at 132 d , is readily soluble in 
the ordinary organic solvents, and, when heated above its melting 
point,. loses carbonic anhydride and is converted into a substance 
insoluble in alkalis, or alkaline carbonates. 

p+Bmzoyl-fr ethylpTop io nic add (phenacy hihylaceiw add)) 

OOPh*OHa*OHEt*OOOH, is formed when j3-benzoyl^-ethylisusuc* 
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cinic acid is heated above its melting point. It crystallises from 
acetic acid in small aggregates, melts at 81—83°, decomposes on 
distillation, and yields a hydrazone insoluble in alkalis. The calcium 
salt, ( 0 i 2 H I 3 O 3 ) 3 6 a + H 2 0 , crystallises in white scales and is in¬ 
soluble in absolute alcohol, but readily soluble in water ; the ethyl 
salt is a yellowish oil. 

2 : ^-Phenylethylthiophen , CiB^SPhEt, is obtained by distilling 
sodium /3-benzoyf-tf-ethylpropionate or sodium hydrogen/3-benzoyl- 
a-ethylisosuccinate with phosphorus pentasulphide. It crystallises in 
small, white scales, melts at about 40°, and has the characteristic 
odour of the two known phenylethylthiophens. W. P. W. 

Reissert’s Deoxypyraniipyroic Dibromide and Bromodeoxy- 
pyranilpyroic Acid. By R. Anschutz and E, Hensel ( Annalen , 
248, 2 b9—281).—The authors have previously shown (Abstr., 1888, 
1092) that Reissert’s dihydropyranilpyroic acid (Abstr., 1888, 696) is 
identical with the pyrotartaric-anilic acid. On repeating Reissert's 
experiments on the action of bromine-water on dihydropyranilpyroic 
acid, they find that the so-called deoxypyraniipyroic dibromide con¬ 
sists of a mixture of tribromaniline and. pyrotartaric-parabromanilic 
acid, and the so-called monobromodeoxypyraniipyroic acid is impure 
pyrotartaric-parabromanilic acid. 

Pyrotartaric-parabromanilic acid is the chief product of the reac* 
tion of bromine-water on sodium pyrotartrate; no tribromaniline is 
produced. 

Parabromaniline unites with pyrotartaric anhydride in benzene 
solution, forming the parabromanilic acid of pyrotartaric acid 
(m, p. 158—158*5°). It is converted into the corresponding para- 
bromanil by the action of phosphorus pentachloride. 

Dibromaniline [1:2:4] yields a pyrotartaric-dibromanilic acid 
melting at 139°; but tribromaniline does not combine with pyre- 
tartaric anhydride in solution in benzene. W. 0 . W< 

■ Dyes from Diami&oethoxydiphenylsulphonic Acid, By A. 
Peer and H. Muller ( Ohem , Centra 1888, 1358, from Bulk Boc . 
indusk Mulhouse, 1888, 488—490).—Diazobenzene and sodium pam- 
pbenolsulphonate react together with formation of a dye, of the 
constitution PhN^C 5 H 3 ( 0 H)^S 0 3 N’a [= 1 : 4], of light-yellow colour, 
little soluble in cold water, readily so in alkaline solutions. If this is 
beated in a sealed tube with ethyl bromide and soda in mole* 
cular proportion* the corresponding ethyl salt of ethoxyazobemmemU 
phonic acid is formed. Reduction with stannous chloride in hydros 
chloric acid or with zinc-dust in alkaline alcoholic solution leads t© 
the formation of diamidoethoxydiplienylsulphonic acid, , * 

BBVCeHi*CeH^lSTHa)(QEt)• S0 3 H [OBt: 80 & H A 1 H% 

Sodium acetate precipitates the free acid in crystals from its con¬ 
centrated solution. By treating the hydrochloric acid solution oi this 
sulphonic acid with sodium nitrite (2 mols.), teta^zoethoxydiphenyl- 
sulphonic acid is obtained, which, by treatment with phenol (ifmols.) 
examines in dilute alkaline solution, yields yellow, red*an$ yiciet 
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these dye cotton without the use of a mordant, although the dye is 
not so fast as when one is used. J. W. L. 

Indole-derivatives. By L. Wolff (Ber., 21, 3360—3366).— 
3:2': %-TrimethyUndole, ChH I 3 N, is obtained when /J-bromolevulinic 
acid is heated with three times its weight of paratoluidine. It crys¬ 
tallises in white scales having a peculiar odour, melts at 121'5°, boils 
at 297° (corr.), is volatile with steam, and dissolves sparingly in 
water, but readily in alcohol, chloroform, and light petroleum. When 
allowed to remain for a few days, it becomes yellow and finally brown, 
and its acetic acid solution is coloured at first green and afterwards 
an intense blue on boiling with a small quantity of ferric chloride. 
The picrate crystallises from alcohol in brownish-red needles, and 
melts at 189°; the mtfroso-derivative, CiiHi 2 N*NO, forms lustrous, 
golden-yellow needles, melts at 73°, and is sparingly soluble in water, 
readily soltible in alcohol and acetic acid. 

1:2': S’-Trimethylindole, prepared in like manner from ortho- 
toluidine, crystallises in white scales, melts at 79°, boils at 282—283°, 
and closely resembles the 3:2': 3'-derivative in its solubility and 
behaviour with ferric chloride. The picrate , CuH l3 lSr,C 6 H2(N02) 8 f 0H, 
crystallises in purple-red needles, and melts at 152°. 

ffihyldimethylmdole, [Bt: Me : Me as 1' : 2' : 3'], obtained in like 
manner from ethylaniline, is a yellow oil which boils at 280—282°, 
has the persistent indole odour, dissolves readily in alcohol, ether, and 
benzene, and when boiled in acetic acid solution with a small quantity 
of ferric chloride or potassium dichromate, yields a very characteristic, 
intense red coloration. Th e picrate, Ci2B 16 jS r ,C6H s (N02)3*0H, crystal¬ 
lises in small, dark-red needles, melts at 105°, and is soluble in 
benzene. , 

2" : -Bimethyl-ft-naphthindole, formed nnder similar conditions 
from /3-naphthylamine, crystallises from alcohol in colourless, brittle, 
strongly refractive tablets, melts at 132°, boils above 360°, and is only 
slightly volatile with steam. It is insoluble in water, soluble in 
alcohol and acetic acid, and readily soluble in ether and benzene, and 
w ite solution in acetic acid is coloured green on boiling with ferric 
chloride. The picrate crystallises in lustrous, dark-brown needles 
, melting at 175V 

: 3" -Bimethyb^naphthindole, prepared in like manner from 
«-maphthylamine, crystallises,from alcohol in small, white granules or 
prisms, melts at 150°, and is insoluble in water, sparingly soluble in 
cold alcohol and acetic acid, and readily soluble in ether and benzene. 
When, heated in acetic acid, solution with a trace of ferric, chloride, it 
yields a beautiful cherry-red coloration, whilst with potassium diohro- 
mate it gives an intense blue. W. P. W. 

Indoles* By B. Trenkler { Annalen , 248, 106—113).—'Valer- 
aldehydephenylhydrazone' boils at 220° under a pressure of 150 mm. 
It is converted into 3'-isapropy]indole by fusion with zinc chloride. 
W^Isopropylindole is a pale-yellow, crystalline mass freely soluble 
in alcohol, ether, benzene, chloroform, light petroleum, and acetic 
add. It boils at 287-—288V ,’Tho, pic^te pry^allises in needles 
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and melts at 98—99°. Hydroisopropytindole, prepared by the action 
of zinc-dust and strong 1 hydrochloric acid on an alcoholic solution of 
isopropvlindole, resembles hydroscatole in its properties (Abstr., 
1887, 957). 

3 '-Pentylindole, from cenanthaldehydephenylhydrazone, boils at 
*■ 545 —347° and is freely soluble in alcohol, ether, and benzene. The 
picrate is crystalline. 2' : Z'-Methylplenylindole , from methylbenzvl- 
ketonephenylhydrazone, crystallises in colourless prisms and melts at 
59—60°. 3t does not stain pinewood. The picrate and the nitroso- 
compound are crystalline. 2' : •Ben.zijlpJienyUndole, from dibenzyl- 
ketone, forms six-sided prisms and melts at 100—101°, It is. freely 
soluble in alcohol, ether, benzene, chloroform, and acetic acid, and 
does not exhibit the pinewood reaction. W. 0. W. 

Decomposition of Benzidine Hydrochlorides by Water, By 

P Petit ( Compt . rend., 107, 839—841).—Benzidine monohydro¬ 
chloride is stable in solution, and when potassium sulphate is added, 
an insoluble sulphate, (Ci 2 H ia ^ a ) aj H 2 S 04 , is precipitated, but no free 
acid is liberated. In the case of the dihydrochloride, dissociation 
takes place according to two distinct laws. If the concentration of 
the solution does not exceed 5*4 grams per litre, a constant fraction 
(0*034) of the salt is dissociated into the monohydrochloride and 
hydrochloric acid. When the concentration exceeds 5*4 grams, part 
of the monohvdrochloride formed is precipitated and the quantity of 
dihydrochloride decomposed is the sum of two quantities, namely, 
the fraction corresponding with a concentration of 5*4 grams, and a 
quantify proportional to the excess of dihydrochloride oyer and ahove 
5*4 grams per litre. 0. H. B, 

Similar Reactions of Carbazole and Pyrroline, By S. C. 
Hooker (Per., 21, 3299—3301).—Carbazole, like pyrroline, gives the 
pinewood reaction, a fact which is not in accordance with FisohePs 
conclusion respecting this reaction (compare Abstr., 1886, 806). 
Carbazole gives with isatin and concentrated sulphuric acid a deep 
blue solution, from which water precipitates an indigo-bine substance, 
the colour of which rapidly becomes lighter. When a small quantity 
of sulphuric acid, diluted with one or two volumes of acetic acid, is 
added to an acetic acid solution of carbazole and quinone, a carmine- 
red solution is obtained, from which water precipitates w red or 
reddishrviolet substance, soluble in etber, chloroform, and alcohol. 
(Compare Meyer and Stadler, Abstr,, 1884,1045.) A green solution 
is produced when oxidising agents, such as quinone, are added to a 
solution of carbazole in sulphuric acid, and the colouring matter, 
which is precipitated by water, is insoluble in ether. (Compare 
Grabe and Glaser, this Journal, 1872, 302.) Pyrroline also yields a 
green substance when treated with a very small quantity of an 
oxidising agent in dilute sulphuric acid solution; this green com- 

S mnd is rapidly destroyed by strong oxidising agents. (Compare 
ever and Stadler, be. 

a crystalline compound with picric acidj it melts 
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at about 71° and is unstable. Phenylpyrroline also combines with 
picric acid. F, S, K. 

Malachite-green and Derivatives of Paramidodiphenyl- 
methane. By A. Manns ( Ghem . Gentr 1888.1363).—The leuco-hase 
of malachite-green, when distilled over zinc-dust, is reduced to aniline, 
dimethylaniline, and paramidodiphenylmethane, together with hydro¬ 
carbons of the fatty and aromatic seines. 

Paramidodiphenylmethane was prepared synthetically from para- 
nitrobenzyl chloride by means of Friedel-Craffc’s aluminium chloride 
reaction in benzene solution. 

Nitrodiphmytmeihane thus obtained melts at 30—31°. It is 
reduced by tin and hydrochloric acid to paramidodiphenylmethane, 
and from this diazoamidodiphenylmethane , C 2 C Ha;,N 3 , is prepared by 
treatment with nitrous acid. Methylparamidodiphenylmethane , 

O l 3 Hu # ^HMe, is obtained from amidodiphenylmethane by the action 
of methyl iodide ; it boils above 360°, and is a light yellow oil. The 
hydriodide melts at 150°. Acetylparamidodiphenylmethane melts at 
127*5°; the fre^so^-derivative melts at 162°. Diphenylmetkane 
hydrazine , CjaHn'NH'NHa, is obtained as hydrochloride by reducing 
diazodiphenylmethane with stannous chloride in hydrochloric acid 
solution. The free base crystallises in yellow scales, melts at 85°, 
and boils above 360° without decomposition. 

Pdrabenzyl-ct.-quinoUne, CkiHi 3 N, is prepared from paramidodi¬ 
phenylmethane by means of Skraup’s reaction; it melts at 80*5°, boils 
above 360°, and is characterised by the large number of well-crystal¬ 
lised simple and double salts it forms. Diparadiphenylmethanethio- 
carbamide , OS(NH*CisHii)a, prepared by the action of carbon 
bisulphide on amidodiphenylmethane, crystallises in yellow scales 
and melts at 147°, The sulphur-atom is replaced by oxygen by the 
action of plumbic oxide. If, however, an excess of amidodiphenyl¬ 
methane is employed, triparadiphenylmeihanegnanidine, C 40 N 33 N;}, is 
formed, melting point 100 °, Paradiphenylmethanecarbamide , 

3^H a *00 *KH*Oi 3 H u , melting at 160°, is prepared from paramidodi¬ 
phenylmethane hydrochloride by the action of potassium cyanate. 
The dimbHituted carbamide, CO(NH>Ci 3 H n ) 2 , is prepared by the 
- action of carbonyl chloride on the base, or by fusing the last-named 
carbamide; it melts at 226°. Ilthyl diphenylmethaneoarbamate , 
OjaHu’NH^OOOEt, melts at 65°, and is prepared by the action of 
ethyl ohlorooarbonate on the base, J, W. L, 

Arrangement of Atoms in Space. Fart III- Members of 
the Stilbene-group. 3y J. Wislicenus and A. B&ank (. Annalm , 
248, 1 —34).—After referring to the researches of Grimaux, Zinin, 
Goidenberg, Zagoumenny, Limprieht, and others, on the action, of 
reducing agents on benzoin, the authors state the results of their own 
experiments on the action of zinc-dust and acetic acid on an alcoholic 
solution of benzoin. The yield of deoxybenzoin diminishes if the 
reduction is carried on for more than three hours; the amount of 
deoxybenzoinpinacone increases. Small quantities of stiibene'are 
formed, together with a substance crystallising in needles and melting 

" imii.'Lvn , . ; * 1 ! a ' « ‘ * ** , , W t 
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at 172°, -winch, proves to he /3-deoxybenzoinpinacone. Both the 
and /3-pinacones decompose on distillation, yielding phenyl benzyl 
ketone and phenyl benzyl carbinol. The pinacones are optically inac¬ 
tive and probably stand in the same relation to each other as mesotar¬ 
taric and racemic acids. 

Ph*OCl 

Wislicenus suggests the formula L for «-tolane dichloride, 

Ph*C*Gl 

Ph-OCl 

melting at 143°, and h for jS-tolane dichloride, which melts at 
GI*C*Jrh 

63°. A determination of the molecular weight by RaoulPs method, 
and the vapour-density, show that the substances' are isomeric. 
When tolane tetrachloride is reduced by zinc, the yield of a-tolane 
dichloride is increased and that of the /3-diehloride diminished, by 
raising the temperature from 20° to 80° or 130°. 

Ditolane hpxachlonde , CPhCl 2 *OPhCl*OPhCl*OPhCl 2 , is formed by 
dissolving tolane tetrachloride and a-dichloride in molecular pro¬ 
portion in boiling alcohol; on cooling, the hexaehloride is deposited 
in rhombic plates, soluble in benzene; it melts at 150°. Although 
Raoult’s method gives 266 as the molecular weight of this com¬ 
pound instead of 568'4, the authors regard it as a definite com¬ 
pound, and not as a mixture of the di- and tetra-chlorides, as it 
is formed by the action of chlorine on a mixture of the eti* and /?- 
dichlorides. 

/3-Dichlorotolane will not unite directly with the tetrachloride to 
form the hexaehloride. W. 0, W. 

UTitroparadiphenols. By E. Ejtnze (Per., 121, 3331—3335).— 
Metadimtroparadiphenol , [(N0 2 ) 3 : (OH) 2 = 3 : 3' : 4 : 4'], is formed 
when the calculated quantity of nitric acid, of sp. gr. 1*45, is added to 
paradi phenol in glacial acetic acid solution. It separatee from glacial 
acetic acid in brown needles or nodular crystals melting at 272 . 

^ Metadiamidoparadiphenol, [(hTH 2 ) 2 : (OH) 3 = 3 : S' s 4 : 4'], crystal* 
lises in colourless plates, decomposes when heated, and dissolves in 
alcoholic ammonia with a green coloration. The kydmtilmie, 
Oi3He(OH)2(hrHsj) 2 ,2HCl, crystallises in colourless needles. 1 The 
acety £~derivative, C J2 H 8 N 2 02 Ac 4 , crystallises in colourless needles and 
melts at 225°. ' r 

pieth&iyldiamidodipJienol, CMe<^>C 6 H 3 'CjH s <^>.CMe, is ob- 

tained when the acetyl-derivative is heated above its,melting point. It 
crystallises in colourless prisms melting at 193°. , 

" Tetrazodiphenol, N<^>C e H 3 -C 6 H 3 <°>]Sr, obtained Tdj diazotisiag 

■ the diamidodxpheiLol, dissolves in hydrochloric acid with a red colora¬ 
tion, but is reprecipitated unchanged when ammonia is gradually 
added to the solution. J 

Diphenoldihydrazine hydrochloride , [(NiHa)* : (OH) 3 : S' * 4 : 4'T 
prepared by reducing the tetrazo-compound with stannous chloride 
hydrochloric acid, crystallises in slender needles. When ammonia 
to the aqueous solution, the free base is precipitated in 
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colourless crystals; it melts at 140° with decomposition, and reduces 
Foldings and ammoniacal silver solutions. 

J)iacetonedipheMol<lihydrazone , C 18 H 23 N 4 O 3 , is obtained when acetone 
is added to an aqueons solution of the dihydrazine hydrochloride 
until the mixture commences to become turbid. It crystallises in 
colourless rhombic plates, melts at 200 u , and is readily soluble in soda, 
but only sparingly in ammonia, and insoluble in alcohol and ether. 
Analogous condensation-products are obtained with ethyl aceto- 
aeetnte, pyruvic acid, benzaldehyde and salicylaldehyde. 

The teibranitrodiphenol, which is formed when paradiphenol or 
metadinitroparadiphenol is nitrated in glacial acetic solution, or when 
benzidine is treated with nitric acid (compare Caro; Griess and 
Schmidt ; Schultz, Abstract, 1881, 909), bas the constitution 
[(Nr0 s ) 4 : (OH) 2 = 3 : 3': 5 : 5': 4; 4'], It yields tetramidoparadiphenol 
when reduced with tin and hydrochloric acid. 

Tetramidopamdipftennl crystallises in colourless needles, and decoin- 
poses, hut does not melt when heated. It oxidises very readily, turns 
blue on exposure to the air, nnd is converted into a brownish-black 
Crystalline compound, Ci 2 Hi 2 N 4 0 2 . when a stream of air is passed for a 
long time through an ammoniacal alcoholic solution. F. S. K. 

New Method of Formation of Benzhydrol-derivativeft By 

K . Albekcht (Her., 21, 3292—3299 ) i —DimethylamidobenzhydroL 
OB , CHFh* 0 6 H 4 # KMe 2 » can be obtained by heating a mixture of 
benzaldehyde (1 moh) and dimethylaniline (I mol.) with 20 times 
its weight of concentrated hydrochloric acid at 100° for 50 hours, 
neutralising the solution, distilling the unchanged compounds with 
steam, and recrystallising the residue first from alcohol and then from 
light petroleum. It can also be prepared by reducing dimethylamido- 
benzophenon© with sodium amalgam in alcoholic solution, It crys¬ 
tallises in slender needles, melts at 69—70°, and is very readily 
soluble in most solvents, but only moderately so in light petroleum, 
and insoluble in water. It dissolves in acids, yielding colourless 
solutibiis which become yellow when warmed* It is converted into 
leucomalachite-green when heated with dimethylaniline and zinc 
chloride. 

Pcmmi&radimelfoylam^ Z, 1ST 0* # C ft H 4 *CH (OH^CfBVNMe*, 

k prepared by heating a mixture of paranitrobenzaldehyde (151 grams), 
dimethylaniline (121 grams), and hydrochloric acid (3 kilos.) for 
4ft- hours, neutralising the filtered solution, washing the precipi¬ 
tate, and separating the dimethylaniline by distilling with steam. 
The yield k 80 per, cent, of the theoretical. .. It crystallises from 
dibit© alcohol in slender, yellow needles, melts at j)6°, and is very 
readily soluble in most ordinary solvents, but insoluble in water and 
light petroleum. The cold acid solutions are colourless but turn 
yellow when heated. It yields paranitroleucomalachite-green^ (m* p* 
176-r—177°) when warmed with dimethylaniline and zinc chloride, and 
when treated with alkaline reducing agents it is, converted into the 
corresponding azoxy-, azo-, and hydrazo-compounds. , ;^faep Seated 
with methyl iodide ,ml methyl ;a dplouHess, crys- 

11 J 1 * 1 1 ,1 1 ‘ " o 
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talline compound, probably the methiodide , is obtained; it melts at 
about 175° with liberation of methyl iodide. The salts are all very 
readily soluble and difficult to obtain crystalline. Th e platinochloride, 
(CisHifi^OsJajHaPtCls, crystallises in needles and is decomposed by 
boiling water. 

Dimethyldiamidobenzhy droit , ISTHa'CsBVCH ( 0 H^CaH^N’Me*, pre¬ 
pared by reducing paranitrodimethylamidobenzhydrol with zinc and 
hydrochloric acid, melts at 165°, and loses 1 mol. H 2 0 when heated 
above its melting point. It dissolves in acetic acid with a. blue 
coloration, and crystallises from benzene in shining needles containing 
benzene, which melt and lose their benzene at 142°. It yields tetra- 
methylparaleucaniline when condensed with dimethylaniline. 

The leuco-bases obtained by the condensation of dimethyldiamido- 
benzhydrol with other aromatic bases yield reddish-violet or blue dyes, 
whereas those obtained from paranitrodimethylamidobenzhydrol yield 
greenish colouring matters. 

j Diwethyldiamidodiphenyhnethane, NHaDflHjDH'/CeHi'NMe*, is ob¬ 
tained by boiling paranitrodimethylamidobenzhydrol or the corre¬ 
sponding diamido-derivative with zinc and hydrochloric acid. It is 
a colourless, crystalline compound, melts at 93°, and gives a bluish- 
violet coloration with chloranil or lead peroxide but not with acids. 

The condensation of paranitrobenzaldehyde and dimethylaniline is 
best effected by dilute hydrochloric acid or dilute sulphuric acid; the 
hydrol formation only takes place in presence of excess of acid; if 
alcohol is also present, the ethyl ether is produced. When only a 
small quantity of acid is employed or if it is very dilute, nitroleuco- 
malachite-green is formed. Hydrols are not formed,, or only in very 
small quantities when phosphoric acid, acid salts, or organic acids are 
employed, and with excess of concentrated sulphuric acid the only 
product is tetramethyibenzidine, which is obtained in small quantities. 

Dimethylaniline, diethylaniline, methylaniline, and ethylanilxne, on 
the one hand, and paranitro- and metanitro-benzaldehyde on the other 
hand, condense without difficulty, and the hydrols formed resemble 
paranitrodimethylamidobenzhydrol. 

The ethyl compounds melt at a lower temperature than the corre¬ 
sponding methyl-derivatives; the dialkyIhydrols melt at a lower 
temperature than the monalkyl-derivatives, and the para-compounds 
at a higher temperature than the isomeric meta-bases. Aniline also 
combines with paranitrobenzaldehyde, but not so readily as the 
secondary and tertiary bases. 

The amidohydrols dissolve in cold mineral acids and in dilute acetic 
acid, yielding colourless or only slightly coloured solutions; the 
diamido-derivatives behave in like manner towards excess of concen¬ 
trated mineral acids, but dissolve in acetic acid, forming deep blue 
solutions especially on warming., The diamido-derivatives also give 
blue solutions when an insufficient quantity of mineral acid is added, 
or when dilute, only slightly acid solutions are wanned; : 

The author finds that tetramethyldiamidobenzhyclrCl doOs not 
dissolve in alcohol with a blue coloration as stated by $fichlet* and 
Jlupertius (this Journal, 1877, ii, 333), but that it dissolve in yli 
solvents, forming colourless solutions* ,\ ;Jp* 
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Formation of Benzamarone. By F. B. Japp and F. Klingemann 
(Her., 21, 2934—2936).—Benzamarone is formed when deoxybenzom 
and benzaldehyde (each 5 grams) are dissolved in cold alcohol, treated 
with an alcoholic solution of potash (2 grams), and kept over night. 
The yield is 5 grams. A small quantity of the compound was also 
obtained by keeping a mixture of benzil, deoxybenzom, and weak 
alcoholic potash for some days in a closed vessel; in this case the 
benzaldehyde necessary for its formation is produced, together with 
benzoic acid (which was found in the product) by the slow decompo¬ 
sition of the benzil. Benzamarone, prepared as described above, or 
by Zinin’s method (this Journal, 1871, 539), melts at 214—215° 
(not 225°). Its mode of formation points to the formula C^H^O* 
rather than to the double formula (Knoevenagcl, Ber 21, 1356). 

?r. h. m. 

Constitution of certain Dichloronaphthalenes. By H. Erd¬ 
mann {Ber., 21, 3444—3448 ).—Orthoparadichlorophenylparaeonic acid 
can be prepared by the action of succinic acid on orthoparadichloro- 
benzaldehyde, and crystallises from water in white scales melting at 
164'5—165‘5°. On distillation it yields orthoparadichlorophenyliso - 
crotonic acid. , CeHaCVCHiCH-CH.rCOOH [01 : Cl: CH « 1 : 8 : 4], 
which crystallises from carbon bisulphide in white prisms. When this 
acid is heated for some minutes at its boiling point, it decomposes into 
dm&ro^mphthol, CuBWVOH [01: Cl: OH = 1: 3 : 4'], which 
crystallises from carbon bisulphide in large prisms melting at 132°. 
The corresponding dichloro-ot-naphthijlaminei CioH 5 OVNH 2 , can be 
prepared by heating the dicbloro~*-naphthol with aqueous ammonia; 
it melts at 116—117°, yifelds a hydrochloride melting at 204—205°, 
end, when diazotised and treated either with alcohol or with stannous 
chloride and cupric chloride, is converted into 1 ; 3 dichloronaphtha¬ 
lene, which crystallises in white needles melting at 60—-61°. The 
author has, therefore, now prepared synthetically the two dichloro- 
naphthaienes melting at about the same temperature, one of which is 
homo- and the other hetero-nucleal (compare this voh, p. 150). The 
remainder of the paper is devoted to a reply to Armstrong and 
Wynne’s criticism of the constitution assigned by Erdmann and Kirch- 
boff Cloc. cit) to the heteronucleal dichloronaphthalenes melting at 
48° and at about 6P5* (Proc., 1888,104)., W. P. W. 

( Note by Abstractor.—The author puts forward as original the dis¬ 
covery of the existence of two isomeric dichloronaphthalenes melting 
at about 61°; a reply to this and other claims in the paper has been 
published in the Proceedings, 1889, p, 5, W. P, W, 

Action of Chlorine on Phenols. Part III. ^-Naphthol. By 

T. Zinokb and 6 . Kegbi* (Pen, 21, 3378—3390,3540—3559; compare 
Absfcr,, 1888, 708).—Oleve has described the preparation of chloro-@- 
naphthol [Cl : OH = 1: 2] by the action of chlorine on /3-naphthol 
in acetic acid, solution (Abstr., 1888, 597). Experiments show that 
dicbloro-yB-ketonaphthalene is simultaneously formed, and the best 
method, of obtaining the chloro-^-baphthprconsists in treating the 
0 -naphihol dissolved in acetic acid with a slight excess of chlorine, and 
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reducing the dichloro-/3-ketonaphthalene formed by addition of an 
excess of concentrated stannous chloride. The acetyl compound, 
CioHaObOAc, crystallises in thick, colourless, oblique-angled tables, 
melts at 42—-43°, and is very soluble in alcohol. 

u$-I)iclilorO'p~na'phthol) CioH 6 C1 2 *OH [Cl : OH': 01 *= 1 : 2 : 3], can 
be obtained by the reduction of tetrachloro-^-ketohydronaphthalen© 
(see below), but when prepared from this source is always mixed 
with a larger or smaller quantity of the isomeric aa-dichloro-yi- 
naphthol. It is best prepared, however, by reducing trichloro-/3- 
ketonaphthalene dissolved in acetic acid, either with stannous chloride 
or a sulphite. It crystallises in aggregates of slender, lustrous 
needles, melts at 80—81°, and is readily soluble in alcohol, ether, 
benzene, and acetic acid. The ttcefo/Z-derivative, CioH 6 CVOAc, crys¬ 
tallises in flat, rhombic tables showing a peculiar striatioa on some of 
the faces, melts at 79—80°, and is readily soluble in alcohol and 
acetic acid. When treated with chlorine in acetic acid solution, 
«/3-dichloro-/3-naphthol is converted into (3-trichloro-/3-ketonaphtha- 
leDe, which by further addition of chlorine forms /S-pentachloro-/3» 
ketohydronaphthalene. Chromic acid converts it into a yellow, 
amorphous substance, probably a diquioone -derivative, but on careful 
oxidation with nitric acid (sp. gr. = 1*4), it yields chloro^-naphtha* 
quinone as chief product, a second quinone-like compound, probably 
an «/3-nitrochloro-/3-naphthaquinone, being simultaneously formed, 
which melts at 172°, and is characterised by dissolving in aqueous 
alkali with an intense bluish-green colour, and in alcoholic alkali with 
a deep blue colour. 

fc^JMchloro-ft-naphthol, CwHsCVOH [Cl: OH; Cl X : 2 : 4], is 
obtained, together with the ^-derivative, by the reduction of tetra* 
ehloro-y3-ketohydronaphthalene with stannous chloride in the cold, and 
is separated from its isomeride by repeated crystallisation from light 
petroleum. It crystallises in long, hard, white, asbestos-like needles, 
melts at 123—124°, and is readily soluble in ether, alcohol, and Acetic 
acid* Its acefyZ-derivatiye, CioH 6 C3a'OAc, crystallises in small,,colour* 
less needles, and melts at 90—91°* On treatment of its acetic acid 
solution with the calculated quantity of chlorine, it is converted into, 
«-trichloro-^-ketonaphtfaalene, which by the further action of chlorine 
yields «-pentachloro-/3-ketohydronaphthalene (?). When oxidised with 
chromic acid, it is converted into a yellow, amorphous substance, whilst 
with nitric acid (sp. gr* =a 1*4), it yields as chief product ^chldro- 
nitro-/3-naphthaquinone, *-chloro-js-naphthaquinone being- formed 
simultaneously in very small quantities* Ohbrmitro*fcm(phtfafa 

quinone, crystallises in red dr brownish-red 

needles, melts at 184°, and is readily soluble in hot benzene ! or acetic 
acid, sparingly soluble in alcohol, light petroleum, and cold betmene>oi* 
acetic acid. It dissolves in concentrated alkali with ah intense greenish* 
blue, and in dilute alkali with a reddish-brown colour. When treated 
with aniline, it yields aniUdmiirmaplithaquinom : 


CO-C(HHPh)^ 

CA <C(NPh)*0(K0 a )^ 
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which crystallises in dark violet scales showing a metallic lustre, melts 
at 249—250°, and is insoluble in alkalis, sparingly soluble in acetic 
acid and benzene, but more soluble in toluene. The salts of tbi3 base 


are decomposed by alcohol or acetic acid unless acid is present, when 
they dissolve with a violet colour. 

CO*CO 

a-Ohloro-0-naphthaqwinone, CsH^qqpqj^^, crystallises in red¬ 


dish-brown, strongly dichroic needles, melts at 136°, and yields 

QQ_OfOH) 

fi-hydroxynaphthaquinone anilide , ou ^ rea ^ merL ^ 

with aniline. 


Trichloro-6-naphthol, 0»H*C1,-OH [01 : OH : Cl: 01 = 1 : 2 : 3 :4], 
is obtained by the reduction of /3-pentachloro-/3-ketohydronaphthalene 
with stannous chloride or sodium sulphite,. It crystallises in colourless 
needles, melts at 162°, and is less soluble than the dichlorinated deriva¬ 
tives. Its acetyl-compound., CjoH 4 01 3 *OAc, crystallises from acetic acid 
in white, lustrous needles and melts at 133*5—134°. On treatment in 
acetic acid solution with chlorine, it is converted into tetrachloro#- 
ketonaphthalene. Chromic acid oxidises it to a yellow, amorphous 
substance, containing probably a diquinone, whilst nitric acid 
(sp. gr. as 1*4) converts it into «/3-dichloro-/i-naphthaquinone. 

, m-Vicldorp-0-ketonaphthalene (0-naphthaquinone chloride ), 


r rr ^ccvco^ 

c 6 h 4 < 0H:0 H x, 


is obtained by treating ehloro-/3-napkthol or /3-naphthol dissolved in 
acetic acid or chloroform with the calculated quantity of chlorine. It 
is a liquid* and rapidly decomposes on distillation in a vacuum. When 
treated with aniline, it is converted into /3-hydroxynaphthaquinone 
anilide if dissolved in alcohol, but into anilidonaphthaquinone anilide, 

OH^ ^ dissolved in acetic acid. Phenylhydrazine 

reacts with the compound in a peculiar manner, inasmuch as it does 
not convert it into the so-called benzeneazo-/3-naphthol, but into a 
chlorinated azo-compound, 0-henzeneazo-oc-chhronaphthalem > 

. 1 O w HeCHT:m [Cl: NaPh « 1 j 2],' 

which crystallises in, slender, reddish or pale-orange needles, melts at 
115% is readily soluble in alcohol, benzene, and acetic acid, and on 
reduction in acetic acid solution with stannous chloride yields not 
ohloror^-naphthylamine but a basic compound free from chlorine; 
A mixture of brown , substances is farmed by the action of hydroxyl- 
amine on dichloro-^-ketto^ 

0-Trichloror^ketonaphthalme (fi-ch loro-0-naphthaqmnone chloride ), 
is formed by withdrawing the elements of hydro¬ 
gen chloride from tetrachloro-^-ketohydronaphthalene. It is not, 
however, necessary to first prepare this compound in the pureatate, 
since the product obtained by treating a well-cooied 10 to 12 per cerfl. 
solution of /3-naphthol in acetic acid with an excess of chlorine, readily 
evolves hydrogen chloride when poured into an equal volume of alcohol, 
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and yields the trichloroketone. It crystallises from alcohol or acetic 
acid in thick, yellow needles, which darken in colour on exposure to 
light and melt at 95—96°; whilst from ether it separates in large, 
monoclinic prisms, which show, however, a marked rhombic habit 
if the solution is impure. When finely powdered, it dissolves slowly 
in dilute alkali, and yields, in addition to brown, resinous substances, 

P/3-chlorhydroxynaphthaquinone, C 6 H 4 <qq whose forma¬ 

tion is accounted for by supposing that the /$-chloro-a-hydroxy-/3-naph- 
thaquinone, which would most probably be formed in the first instance, 
undergoes isomeric change. When heated either with dilute alcohol or 
with dilute acetic acid, it forms resinous compounds, together with some 
chlorhydroxynaphthaquinone and a compound which crystallises in 
needles and seems to he dichloi'o-^-naphthol. Stannous chloride 
and sulphites reduce it to a/3-dichloro-iS-naphthol j phenylhydrazine 
in alcoholic solution reduces it, hydroxylamine converts it into resinous 
products and orthotoluylenediamine reacts with it, forming crystalline 
compounds. When the hot alcoholic or acetic acid solution of the 
trichloroketone is treated with aniline, pp-cMorhydrottynaphthaquinone 

anilide, is obtaiae<3 > at 253°; 

ever, a cold alcoholic solution is used this compound is formed only in 
relatively small quantities, the chief product being aB-dichloro-fi» 

hydroxy-a~naphthylphenylamine, CgHi < q^h’^C Cl ^' ^is CI 7 S " 

tallises from chloroform in colourless, transparent, hard, thick crystals, 
from acetic acid in slender, lustrous needles, and from a mixture 
of ether and light petroleum in large prisms, melts at 102°, and 
dissolves without decomposition in alkalis. Its acetyl-Ae rivative, 
CjsHaoNCVOAc, crystallises from alcohol or acetic acid in small, 
lustrous prisms, and melts at 164°. In one preparation of this 
compound, a third substance was once obtained, which crystal¬ 
lised in small, white scales, melted at 223°, and gave results on 
analysis indicating it to be a chlorhydroxydiphenylnaphthylene- 
diamine. 

a-Trichbro~p~hetonaphthahne (oc-cJdcro-fi-napMhaGmnone chloride ), 
CsH^qq^q y ^>, is prepared by treating an acetic acid solution of 

»«-dichloro-/3-naphthol with the calculated quantity of chlorine. It 
crystallises from light petroleum in thick, white needles, and from a 
mixture of ether aud benzene in well-formed, transparent, rhombic 
prisms, melts at 86—87°, and is readily soluble in hot alcohol, benzene, 
ether, and acetic acid. On treatment with alkali, it yields j3-hy~ 
droxynaphthaquinone; aniline converts it in alcoholic solution into 
/tf-hydroxynaphihaquinone anilide, and in acetic acid solution into 
anilidonaphthaquinone anilide; stannous chloride reduces it to 
aa-dichloro-/3-naphthol, and hydroxylamine reacts with it, forming 
an oxime. * ’ , * 

*' Tetrcwhloro-fi-ketmaphihalene (dichloro&mpMh^'m^no chloride), 

* s ^^ed ky suspending trichlp^o^u^^di ip 
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acetic acid, and passing chlorine until the whole has gone into solution 
and the liquid has a distinct odour of the gas. It crystallises from 
alcohol or acetic acid in yellowish scales, and melts at 96—97°. When 
treated with concentrated alkali, it yields dichlorhydroxyindenecar- 
boxylic acid, which can be recognised by transforming it into dichloro- 

ketoindene, CeH^QQ^CCl; alcoholic potash, on the other hand, con¬ 
verts it into the supposed ethyl-derivative of ohlorhydroxy-^-naphtha- 

qninone, C 6 H 4 < q(OHVCC 1>' AniIine reacts witt **> forming 

/5/3-chlorhydroxynaphthaquinone anilide, 

TetracMoro-fi-hetohydronaphthalene , is the 

most easily prepared of all the keto-derivatives of /3-naphthol, and is 
obtained by treating a carefully cooled solution of /3-naphthol in acetic 
acid with an excess of chlorine, and at once precipitating the product 
with water. It is necessary that the chlorination should be completed 
in one operation, since a partially chlorinated solution, after remain¬ 
ing 12 hours, gave on furtber chlorination a crystalline sepai^ation 
consisting of thick, yellowish needles, which had the composition 
(O 10 H 5 OUO),, melted at 193°, and were sparingly soluble in most 
solvents* Obtained in this way, the tetrachlorhydroketone crystal¬ 
lises with 1 mol. H 2 0 in white, lustrous scales, melts at 90—91°, and 
unconverted into the anhydrous form by repeated crystallisation from 
light petroleum? it then crystallises in "white, lustrous scales melting 
at 102—103°, white needles melting at 101—102°, or, occasionally, in 
colourless, monoclinic prisms. It dissolves in cold alcohol, but on 
standing, or more rapidly on warming, it undergoes conversion into 
/?-trichloro-iS-ketonaphthalene. Stannous chloride and sulphites 
reduce it to #/^dicbloro*$-naphthol on warming, and to a mixture of 
this with the aa-derivative in the cold; solution of sodium carbonate 
converts it into ^-ehloro-£-naphthaquinone; aqueous soda dissolves it 
with the formation of /3/3-chlorhydroxynaphtkaquinone, and aniline 
reacts w.ith it as with / 3 -ti'ichIoro-^-ketonaphthalene. 

When ^-trichloro-^ketonaphthalene is further chlorinated, it yields 
a compound orystallising in small forms, which resemble rhombic sul¬ 
phur crystals both in colour and shape. Although this compound 
always shows the same melting point, it is very probable-that it is a 
mixture of tetracbloro^-ketonaphthalene and hexaeh loro-p-ketonaph- 
thalene in molecular proportions, which cannot be separated by crystal¬ 
lisation, and nol a-pentachloro-yS-ketohydronaphthalene^ inasmuch as 
a portion of thennely powdered substance dissolved rapidly in alkali, 

, yielding a solution in which dichlorhydroxyindenecarboxylic acid 
could be detected, whilst the residue was white, and resembled hexa- 
chloro-/3-ketohydronaphthalene in its properties. 

I3-Pentachloro~p~hetokydronaphthalene. is ob¬ 

tained by saturating a solution of /3-trichloro-/3-ketonaphthalene in 
acetic acid with chlorine. It crystallises in well-formed, colourless, 
tridinic prisms, which melt at 116—U7°; if crystallised from etjxer, 
however, it forms very large and apparently rhqmbohedral crystals, 
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and "when crystallised from benzene yields both transparent forms and 
crystals which effloresce on exposure to the air. On reduction with 
stannous chloride, sodium sulphite, or less readily with phenylhydr- 
azine, it is converted into trichloro-/3«naphthol, and only reacts with 
aniline at the boiling point, when it yields /?£-clitorohydroxynaphtha- 
quinone anilide. When treated in alcoholic solution with 25 per cenfy. 
aqueous potash, the ring is split, and orthaclichloromny Idichlorohenzy I - 
carboxylic acid , CaHCVCeH^CCVCOOH, is obtained, which crystal¬ 
lises from chloroform in transparent, lustrous forms, and from light 
petroleum in thick, white needles, melts at 180—131° with decomposi¬ 
tion and evolution of hydrogen chloride, but not of carbonic anhydride, 
and is readily soluble in the ordinary solvents. It dissolves in aqueous 
sodium carbonate without decomposition, hut is slowly converted into 
the corresponding benzoyl carboxylic acid by caustic alkalis. On 
oxidation, it yields dichlorovinylbenzoie acid. The methyl salt* 
C&H a Cb*COOMe, crystallises in slender, white needles, melts at 99 
100°, and is readily soluble in alcohol and ether. 

Orthodichlvromnylbenzoylcarboxylic add, C 2 H C V CeBV CO * 0 0 OH, is 
pi^epared by dissolving the finely-powdered peutachloroketone in 25 
per cent, aqueous potash and acidifying. It crystallises from dilute 
alcohol in long, slender, yellowish needles, melts without decomposition 
at 106—107°, and is readily soluble in alcohol and acetic acid, but 
only sparingly in light petroleum. The methyl salt has not been 
solidified, and no solid compound could be obtained by the action'of 
hydroxylamine. 

CC1 —GO 

Hexachloro-fi-heionaphtlialene , >> is prepared by 

heating the tetrachloroketone with 1 part of manganese dioxide and 

5 parts of fuming hydrochloric acid (sp. gr. 1*19) at 140—150° for 

6 to 8 hours. It crystallises in long, colourless, prismatic needles or 

in compact, seemingly monoclinic, and occasionally tabular crystals, 
melts at 129°, and dissolves in ether, benzene, hot alcohol, and hot 
acetic acid. On reduction, it is converted into trichloro-^naphthol. 
When treated in warm alcoholic solution with concentrated aqueous 
potash, the ring is split, and oHhoirichlarovinyldichlorobenzylcarbihvyUc 
add, OsCla'CeHrCCl/COOH, can be obtained from the solution by 
saturating it with hydrochloric acid. It crystallises in colourless 
needles or long, thick tables, melts at 150° with decomposition* and is 
readily soluble in alcohol and ether. On oxidation, it yields orthotri- 
chlorovinylbenzoic acid. The methyl salt, CgHiGl^GQMe, crystallises 
in colourless, slender needles, and melts at 83—84°^ When the acid 
is dissolved in concentrated aqueous soda and afterwards acidified, an 
oil is obtained which could not be crystallised, and probably Consists 
of the corresponding ketonic acid. W, JP. W. 


Reduction Products of the Azo-dyes of the Naphthalene 
Series. By O. IfT. Witt (Ber,, 21, 3468— US9%— The; ^c-dyes 
obtained by the action of diazotised bases on the isomeric" nsend- 
and di-sulphonic acids of &- and ^-napbtbol and na^hthylanline 
converted by reduction into two amines, &m ' 

|^feh"-the- diazo-edmpound .'was/,, obtain^ 
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tlie amido-compound of the naphthalene-derivative employed. The 
actual or supposed instability of these reduction products has hitherto 
led to the neglect of this method of determining the constituents of 
the naphthalene azo-dyes, hut this instability is to be ascribed to the 
secondary action of the reducing agent employed, the use of alkaline 
reducing agents such as zinc-dust with ammonia or soda, or the 
addition of alkali to the reduction product, leading in all cases to 
decomposition. The method, however, is the only one capable of 
giving trustworthy rCkults, and experiment shows that with a suit¬ 
able reducing agent, a solution of “ tin salt ” in hydrochloric acid, 
the reduction products of the naphthalene azo-dyes can be isolated for 
subsequent identification. For analytical purposes, 1 gram of the 
azo-dye, freed from dextrin, sodium sulphate, and like impurities, is 
dissolved in 10 c.c., or in the case of the less soluble dyes 20 c.c. of 
boiling water, the source of heat is then removed, and 6 c c. of a solu¬ 
tion of 40 grams of “ tin salt” in 100 c.c. of pure hydrochloric acid 
(sp.,gr. sss 1*19), corresponding to 2 grams of tin salt, is added. The 
amidonaphthol- or naphthalenediamine-sulphonic acid formed may 
separate from the warm or cold solution, or not at all, according to 
the: nature of the substance, and in the last case precipitation with 
sodium acetate, salt, or hydrochloric acid, as determined by experi¬ 
ment, must be resorted to* This process is termed by the author a 
normal reduction. 

In order to isolate and characterise the reduction products, the 
aniline-azo-dyes derived from yS-naphthol, /f-naphthylamine, and 
their mono*- and di-sulpkonic acids were alone employed,, but the 
method presents no difficulties when applied to those azo-dyes found 
in commerce which are derivatives of these naphthalene-compounds. 

Derivative# of fi-Naphthol ,—The azo-dyes derived from /3-naphthol 
are known to give amido-^-napkthol on reduction (Liebermann, 
$er* f 14, 1310)., /i-Naphthol-orange (mandarin) on normal reduction 
yields, a dear and colourless solution from which white needles and 
, stellar aggregates of amido*/3-naphthol hydrochloride separate on 
cooling.. This salt dissolves readily in hot water, but cannot be pre¬ 
cipitated either by alkalis or soda, the solution becoming dark brown 
in colour. . Sodium acetate, however, precipitates amido-^-naphthol 
from the solution in, lustrous scales, which dissolve readily in ether, 
and crystallise in small, quadratic tables on spontaneous evaporation 
of the solvent. The addition of ferric chloride to the hydrochloride in 
aqueous solution converts it into /i-naphth&quinone. , 

,'4Derivative#, of the fi-Naphtkohulphonic Acids** —(1*) Amidol* 
acid*, Nti 2 *GioH&(OH)*SOgH.*-"-The orange from 
diazubenzenechloride and Bayer’s /i-naphthol-«-sulphonic acid on 
normal reduction yields amidonaphtholsuiphonic acid,’ which crystal¬ 
lises from the hot solution in small, well-formed, rectangularly 
striated, pale TOserOolonred 'scales* and can b© purified by recrystal- 
,ligation from a dilute solution of sodium acetate. It is very sparingly 
soluble inhot water and in sodium acetate solution \ alkalis and alkaline 
earths, however, dissolve it readily, and the solutions very rapidly 
become deep orange-brown on exposure. to air, Oxidising agents 
, both th© neutral; thee^ad^eep yellow 
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or brown, and silver salts are at once reduced by it and each of tbe 
following acids in both acid and ammoniacal solution. It does not 
yield a diazo-compound on treatment in acid solution with sodium 
nitrite, and diazo-com pounds do not react with it, but decompose 
with the evolution of nitrogen and formation of a brown colour. 
When treated with nitrosodimethylaniline hydrochloride in a 50 per 
cent, acetic acid solution, it forms a characteristic violet colouring 
matter which in aqueous solution is coloured red on addition of 
aqueous soda. 

(2.) Amido-ft-naphthol-ft-sulphonic Acid (Meldola, Trans., 1881, 
47; Griess, Abstr., 1882, 50).—The orange from diazobenzene 
chloride and Schaffer’s /S-napbthol-/S-sulphonic acid on normal reduc¬ 
tion yields this amido-acid which separates from the hot solution as a 
crystalline magma. It is insoluble in alcohol, and cannot be purified 
by solution in water since decomposition ensues with the formation 
of brown solutions, which on the addition of hydrochloric acid become 
violet. It is soluble in hot 20 per cent, aqueous sodium acetate in 
the presence of acetic acid, and is precipitated from the solutionon 
addition of hydrochloric or dilute sulphuric acid. With oxidising 
agents and sodium nitrite, it behaves like the preceding compound, 
but differs from it in not yielding a colouring matter with nifcroso- 
dimethylaniline hydrochloride. It is characterised by readily yielding, 
on treatment with diazo-compounds, beautiful colouring matters, 
which, however, do not dye wool; thus with diazobenzenesulphonic 
acid a magenta colouring matter is obtained whose shade is rendered 
bluish on addition of hydrochloric acid, whilst with tetrazostiibenedi- 
sulphonic acid a reddish-violet colouring matter is formed, which oft 
addition of hydrochloric acid is precipitated in beautiful blue flocks 
soluhle in water to a blue solution. 

(3.) Amido-p-mphthol-d-sulphomcA cid .~-The aniline-azo-derivative 
of Casella’s naphtholsulphonic acid F, on normal reduction, yields this 
amido-acid, which crystallises from the warm solution in shimmering, 
rose-red needles. It closely resembles amido-£-naphthol-/$-sulphonic 
acid in its properties and reactions, bus is less sensitive, and is 
characterised by reacting only with some diazo-compounda, and then 
but slowly. Thus, addition of the diazo-compound from Bronner’s 
/3-naphthylandne-/hsuiphonic acid results in decomposition and the 
evolution of nitrogen, whereas amido~/3-naphtbol-p*sulphonic acid 
forms with it a reddish-violet colouring matter. Diazobenzene¬ 
sulphonic acid produces with it a transitory red coloration followed 
by decomposition and evolution of nitrogen; tetrazostilbenedisulphonic 
acid, however, reacts with it, forming a dull brownish-violet colouring, 
matter, which is precipitated without change of colour by hydro¬ 
chloric acid. 

(4-) Amido-ft-naphthol-y-sulphonicAcid .—The aniline-azo-derivative 
of y^-naphthol-y-sulphonicacid, on normal redaction, yields this amido- 
acid, which separates in a crystalline form from the warm solution, 
and can be purified^ by repeated solution in hot aqueous sodium 
acetate andprecipitatxon with hydrochloric acid* It is the most sparingly 
Soluble as well as the most stable of the isomeridee,/ and terns small, 
>$s$p-re& aggregates, which are scarcely soluble ip hot water., t With 
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alkalis, oxidising agents, and silver salts, it behaves like its isomerides, 
and is characterised by reacting neither with diazo-compounds nor 
with nitrosodimethylaniline hydrochloride in acetic acid solution. 
Derivatives of fi-Naphtholdisulphonic Acids . (1.) Amido-fi-naphthol- 
a-disulphonic acid .— 44 Ponceau 2 G,” the aniline-azo-derivative of 
/S-naphthol-^-disulphonio acid (R-acid), on normal reduction yields 
a clear solution, which after cooling and standing some time de¬ 
posits slender, snow-white, silky needles; an immediate separation 
in the form of satiny needles is, however, produced by the addition 
of an equal volume of saturated salt solution directly the reduc¬ 
tion is complete. The sodium hydrogen salt of the amido-acid, 
]SrH 2 'OioH 4 (OH)(S 0 3 H)'S 03 Na, thus obtained, is collected, washed 
with alcohol and ether and dried, but is still impure, owing to the 
presence of amido-/3-naphthol-/3-sulphonic acid obtained from the 
Schaffer’s acid, which is always present in the R-acid employed techni¬ 
cally ; it can be purified by rapidly dissolving it in 10 times its weight 
of acidified water, adding an equal volume of ice-cold alcohol, and at 
once immersing the solution in a freezing mixture in order to bring 
about rapid crystallisation. In the dry state the compound is stable, 
but in aqueous solution it is extraordinarily unstable, decomposing 
at once into what is almost certainly sodium ammonium dihydroxy- 
napMhalenedivtilphonate, S0 3 N'a*CioH4(OH)./SOajN r H4, which separates 
from the solution on addition of salt in grey scales. This compound 
is readily soluble in water, less so in alcohol, decomposes rapidly on 
addition of alkalis with the formation of brown solutions, and is a 
salt, of the supposed amido-^-naphthol-a-disulphonic acid described by 
Grieas (Abstr., Zoc. citu). The amido-acid is rapidly oxidised by 
alkalis, does not Teact with diazo-compounds and nitrosodimetbyl- 
aniline, and immediately reduces silver salts to metallic silver. 

(2*) Amido-p-napMhol-rf~di$ulphonic Acid .— 44 Orange G”, the 
aniline-azo-derivative of , /^-naphthol-^-disnlphonic acid (pure 
G-acid), on normal reduction, yields a clear solution from which salt 
solution precipitates the sodium hydrogen salt of the amido-acid, 
NH^oH^OHJCSOsH^SOal^a, in snow-white prisms or small aggre¬ 
gates of prisma* It is much more stable than its isomeride, and 
although it shows all the reactions given by the ^-derivative, yet the 
decompositions take place so much more slowly as io afford a means 
of distinguishing between the two, for example, with silver salts the 
reduction only commences some minutes after the solutions have been 
mixed. 

Derivatives, ft-Naphthjlamine . — The azo-dyes derived from 

$-naphthylamine are known to give «-/3-drthonaphthylenedkmine 
on reduction. The aniline-azo-derivative formed by the action of 
diazobenzenesulphonic acid on ^-naphthylamine, on normal reduction 
yields the hydrochloride of this diamine which crystallises from the 
warm solution in slender, white needles, and is characterised by 
forming naphthaphenanthrazine when treated in aqueous solution con¬ 
taining acetic acid and sodium acetate with an aqueous solution of the 
■"bisulphite compound of phenanthraquinone. Naphthaphtmanthrazine 
crystallises in yellowish-white, sparingly soluble needles, and dissolves 
in sulphuric acid with a blackish-vioJet colour, which becomes yellow 
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on dilution. The azo-dyes obtained from phenyl-/3-naphthyln mine and 
the toluyl-/3-naphthylamines have already been shown to yield azines 
on treatment with acids (Abstr., 1887, 590). 

Derivatives of fi-Naphthylaminesulphmic Acids. —(1.) The /3-naph- 
thvlamine-a-sulphonic acid (Badische acid) reacts with diazobenzene- 
snlphonic acid, but yields a yellow diazoamido- and not an azo¬ 
compound, which on normal reduction is converted into phenyl- 
hydrazine and unchanged Badische acid. 

(2.) Oiihonaphthylenediamine-fi-sulphonic add , — 

“ Gold brown,” the antline-azo*derivative of /3-naphtbylamine-/3- 
sulphonic acid (Brdnner’s acid), on normal reduction, yields crystals 
which separate from the hot solution, and can he purified by solu¬ 
tion in aqueous sodium acetate and precipitation with acetic or 
hydrochloric acids. It forms slender, pointed needles, is very 
sparingly soluble in water, and in alkaline solution becomes rapidly 
brown on exposure to the air ; an excess of soda, however, precipitates 
a sodium salt in silvery scales. Potassium femeyanide produces a 
brown colour with the alkaline solution, which subsequently changes 
to a pure yellow, and ferric chloride forms a dull green precipitate kx 
the aqueous solution. The acid is characterised by yielding the citron- 
yellow sodium napMJwphenanthrazwesulphowte, CsiHiaNs’SOalSra, when 
its solution in sodium acetate and acetic acid is treated with an 
aqueous solution of the bisulphite compound of pbenanthraquinone. 
This salt dissolves in sulphuric acid with a reddish-violet colour, and 
on fusion with potassium hydroxide is converted into a eurhodol , 
which is obtained in brown, gelatinous flocks on acidifying the solu¬ 
tion of the melt, dissolves in sulphuric acid with a pure ultramarine 
colour, and is slowly precipitated as a cherry-red sulphate on addition 
of water to the solution. 

(3.) OrthmapMhylpnediamdne-S-ml'phomc Acid. —The aniline-azo¬ 
dye obtained from @-naphthylamine-£-sulphonic acid (IT-acid), on 
normal reduction yields a clear solution which deposits only a few 
flocks on standing. An indistinctly crystalline precipitate is obtained 
by adding salt solution and hydrochloric acid, and this, when purified 
by solution in sodium acetate and precipitation with hydrochloric 
acid, forms a grey powder which dissolves in water more readily than 
the /3-acid. In its behaviour with alkalis, potassium ferrieyanide, 
and ferric chloride, it resembles the /3-acid, but excess of soda does 
not precipitate a crystalline sodium salt from its solution, The cor¬ 
responding sodium mphthaphenanthrasinesulphonate crystallises from 
dilute alcohol in slender needles and dissolves in sulphuric acid with 
a reddish-violet colour, and the eurhodol forms a pure violet solution 
with sulphuric acid, which on dilution yields a brownish*r©d precipi¬ 
tate of the sulphate. * 

(4.) Orthonaphthylenediamine-y-suIphonic Acid. The eniline-azo- 
derivative of /3-naphfchyJamine-7-snlphonio acid (Dahl’s acid) on 
normal reduction yields this acid, which crystallises from the, hot 
solution, and can be purified by solution in sodium acetate and pre¬ 
cipitation with hydrochloric acid, It crystallises in- shimmering 
brown scales, is more soluble in water than the 
4if§J er sa ^> an d in aqueous solution yield# a 
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with ferric chloride, the solution subsequently depositing a dark- 
green precipitate. The alkaline solution slowly assumes a brown 
colour. The corresponding sodium naphthaphenanthrasinesulphonate 
dissolves in sulphuric acid with a violet colour, which, on dilution 
becomes orange, and the eurhodol dissolves in sulphuric acid with a 
black-violet colour, and the solution on dilution with water first 
becomes cherry-red, and afterwards deposits the sulphate in dark-red 
flocks. 

Derivatives of fi- MaphthylaminedisuIphorde Acids .—The /3-naphthyl- 
amine- 7 -disulphonic acid (amido-Gr-acid), according to Schultz, does 
not combine with diazo-compounds. 

The aniline-azo-derivative of /3-naphthylamine-a-disnl phonic acid 
(amido-B-acid), on normal reduction, yields a clear solution on cooling, 
from which hydrochloric acid precipitates the sodium hjckrogen salt , 
SOaH’OmH^NHala’SOaNa. This can be purified by dissolving it in water 
and precipitating with salt solution and fuming hydrochloric acid. 
When obtained by precipitation with hydrochloric acid, it forms a 
sandy powder consisting of well formed and often twinned prisms, 
whilst salt solution precipitates it in the form of slender, pointed 
needles. It is readily soluble in water, and the solution fluoresces 
green in the absence of mineral acids, yields sparingly soluble pre¬ 
cipitates with barium and calcium chlorides, and becomes coloured 
deep green on addition of ferric chloride. It resembles orthonaph- 
thylenediamine- 7 -sulphonic acid in its behaviour with alkalis and- 
silver salts. The corresponding sodium. naphthaphmantkrazinedi* 
sulphomte forms a transparent, citron-yellow, gelatiuous mass which 
could not b& crystallised, and dissolves in sulphuric acid with a very 
characteristic bluish-magenta coloration, which on dilution becomes 
first yellow and then orange. The eurhodol is insoluble in water and 

f ields a deep greenish-blue solution in sulphuric acid, which on dilu- 
ion becomes first violet and then bordeaux-red; further dilution 
precipitates the eurhodol itself in yellowish-brown flocks, 

W. P. W 

Constitution of Naphthol-«-Sulphonic Acid. By 0. BT. 
Witt ( B&r 21, 3489—-3492).—When ami do-naphthol-a-sulp h onto 
acid (see preceding Abstract) is heated with concentrated hydro¬ 
chloric acid at 12(n for 4 —5 hours, it yields a dihydroxynaphthalene, 
which on oxidation with ferric chloride is converted into /3-naphtha- 
qttinone. It follows therefore that amido-S-naphthbl-a-sul phonic acid 
has the constitution [NHg: OH : SO a H sss 1 ; 2 ; ?], and consequently 
Bayer’s BmaphthoW-sulpbonic acid cannot have the constitution 
[SQ*H : OHl: 8]. W. P. W. 

Mote by Abstractor ,—Throughout the paper the author regards 
Armstrong as the authority for the 1 : 2 formula hitherto frequently 
assigned to Bayer’s acid; this, however, is due to a misconception 
(compare Armstrong, Proc., 1889, 8). The acid has been shown to 
be heteronncleal by Armstrong and Wynne (Proc,, 1888,104; 1889, 7), 
‘ , W. P. W. ' 

. Action of Fuming Sulphuric Acid on BrSaner’s 8-Sfaphthyl- 
aminc-jS-Splphonic Acid, By S, _ Fo»?3W 21, 



276 


ABSTRACTS OF CHEMICAL PAPERS. 


When Bronner’s /^apbthylamine-/3-su]phonic acid, dried at 160°, 
is heated with 3 to 4 parts of fuming sulphuric acid at about 110 ° 
until a test specimen dissolves in water, a mixture^ of /3-naphthyl- 
aminedisulphonic acid, together with a small quantity of a second 
acid, is obtained; the yield of the latter is increased by allowing the 
sulphonation to proceed at a higher temperature for a longer*time. 

fi-Naphthylaminedisulplwnic acid, NH 3 *CioH 5 (S 0 3 H) 2 , cannot be 
obtained by acidifying the solution of a normal salt, since the corre¬ 
sponding acid salt is thereby formed. It can be prepared, however, 
by treating the barium salt with sulphuric acid, and crystallises in 
white needles which are extremely soluble in water, but only sparingly 
in alcohol. The 'potassium salt crystallises with 2 mols. H 2 0 in large, 
yellow crystals; the potassium hydrogen salt, with 1 mol. H 2 0 , in long, 
white, slender needles; the sodium salt in long, white needles; the 
sodium hydrogen salt, with 2 mols. H^O, in long, white, slender 
needles; the ammonium salt, with 1 mol. H 2 0 , in large, red, triclinic 
crystals, and the ammonium hydro gm salt in anhydrous, slender, 
white needles; the barium and calcium salts are also described. The 
normal salts are readily soluble in water, the acid salts, on the 
contrary, are somewhat sparingly soluble in cold water. When 
diazotised in alcoholic solution with nitrous acid, the acid salts of the 
acid are converted into the corresponding diazonaphtbalenedisulpho- 
nates, which are relatively stable, and can be boiled with absolute 
alcohol without decomposition; the potassium and ammonium salts 
crystallise in microscopic, yellow, rhombic tables, the sodium salt in 
needles. 

The potassium salt of fi-chloronaphihalenedisulphonic acid , 
C 10 H>C1(SOsK ) 2 + 5H*0, 

is obtained by heating potassium diazonaphthalenedisulphonate with 
cuprous chloride and hydrochloric acid. It crystallises in white 
needles, and is only sparingly soluble in cold water. The dimlpho - 
chloride , CioHsClCSOaCi)-, crystallises from benzene in thick tables, and 
from chloroform in small, colourless prisms, melts at 124‘5°, and is 
very sparingly soluble in light petroleum. The trichloronaphthalene , 
C 10 H 5 CI 3 , crystallises in dendritic aggregates of slender needles, melts 
at 91°, and is sparingly soluble in alcohol, but readily soluble in 
chloroform. . P* W. 

Filicic Acid. By B. Luck 21, 3465—-3468).—A reply to 
the criticisms of Daccomo (Ber>, 21, 2962, this vol., p, 54), rure 
blieic acid melts at 184’5°, but if the specimen is allowed to solidify 
and the melting point again taken, it is found to sinter at about 180 , 
and melt at 150—160°. W, P, W. . 

Transformation of Terpilene into Menthene. By Oh Bou- 
chardat and J. Lafont (Oompt rend., 107, 916—91b),—When terpin 
is treated with concentrated hydriodie acid, it yields a crystalline 
terpilene dihydriodide identical with that obtained from tereben- 
thene. The terpin is mixed with hydriodie'acid saturated at 0°, 
and as soon as the temperature is raised, the liquid separates into two 
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layers and iodine is libei’ated, which, indicates that hydrogen has 
combined with the hydrocarbon. The mixture was heated at 100° for 
20 to 24 hours, the weight of hydriodic acid varying from 16 to 60 
times that of the terpin. The principal reaction is represented by 
the equation CtoH l6 ,2HI 4* HI == CmHiaHI + I 2 , whilst part of the 
terpilene is polymerised. The principal product is isomeric if not 
identical with menthene hydriodide, CwHigl, but it cannot be isolated 
from the accompanying diterpilene, since it decomposes even at a 
somewhat low temperature. 

If the free iodine and acid are removed, and the hydriodide is 
heated at 100° with potassium acetate, potassium iodide is deposited 
and an oily liquid is obtained which is lighter than water. When 
distilled it separates iuto two fractions, one of which boils at 
210—2*25° under a pressure of 30 mm., and consists of diterpilene 
mixed with hydrides of similar boiling point, whilst the other has the 
composition CioHjg, and boils at 167—170° under ordinary pressure; 
sp. gi\ at 0° =?= 0*837, 

The latter hydrocarbon combines very slowly with hydracids, and 
differs in this respect from terpilene. If heated at 100° for 10 hours 
with 6 to 8 volumes of hydrochloric acid saturated at 0°, combination 
is complete, but only a monohydrocbloride is formed. This is an oily 
liquid,, lighter than water. It has an agreeable odour, does not 
solidify at — 60°,'and boils without decomposition at 105—110° under 
a pressure of HO mm. Under ordinary pres:-ure, it decomposes into 
hydrogen chloride and the hydrocarbon. When treated with alkalis, 
the hydrochloride yields the hydrocarbon, but there is no appreciable 
formation of any oxygen compound. All its properties agree with 
those of a menthol-derivative, and the hydrocarbon is identical or 
isomeric with Oppenheim’s menthene. It is evident also that there is 
a close relation between terpilene and menthene. C. H. B. 

Essential Oil of Daucus Carota. By M. Landsberg ( Ghem . 
Oentr 1888, 1273).—By means of fractional distillation, this oil was 
divided into two principal fractions, the one boiling at 159—161° 
and the other at 240—-260°. The former contains no oxygen, and is 
a terpene of the formula Gj<>H w . It is dextrorotatory; a column 
100 mm. long rotating the plane 32*3°; sp. gr. = 0*8525 at 28°, 
With bromine, it forms an additive compound, CjaHjBBr a ; from this, 
cymene was obtained by boiling its alcoholic solution with,an aqueous 
solution of potassium cyanide. On heating the terpene in a closed 
tube at, 280°, it is split up into two terpenes, the one boiling at 
178—182°, and the other not distilling at 300 f \ Both combine with, 
bromine to form additive compounds; that from the former, Ci 0 H ie Br 4> 
melts at 123—125 4 ; that from the latter has the formula Cw>Hi«BiV 
They may be considered as polymerides of the original terpene, which 
belongs to the group of pinehes. 

The second component of the essential oil (boiling point,240—260*) 
proved, to be a monohydrated terpene of the formula CiJBLiaO. When 
heated to 280°, it loses the elements pf water, and the residue consists 
of the same polynieric terpene of high boiling point as is obtained by 
, heating the first-named terpene at 280°, ( The behaviour.of the mono- 

YOJj. LYI. / ' ; ^ 7 '' U 
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hydrated terpene with bromine and with hydrogen chloride or bro¬ 
mide proved it to be identical with Wallach’s eineole. J. W. L. 

Constitution of Quassin. By V. Oliveri (Gazzetta, 18, 169— 
170).—In a previous communication (Abstr., 1888, 1312), the author 
pointed out that qnassic acid contained two ketonic groups, since it 
gave rise to a dioxime of the formula C28H 2 g 0 8 (C1NOH)2. > It seemed, 
however, desirable to establish that these CO-groups existed also in 
quassin, and for this purpose the author prepared the compound of 
quassin with phenylhydrazine. Quassin (3 grams) and phenylliydr- 
azine hydrochloride (4 grams) were dissolved in the smallest possible 
quantity of alcohol, a solution of sodium acetate added (6 grams in 
15 c.c. water), and the whole heated at 100° for an hour. The yellow, 
amorphous deposit formed on allowing it to remain for a day was 
thoroughly washed with water, aud attempts made to obtain it in a 
crystalline state but without success. An analysis showed that it had 
the composition CsoB^oO^CH’NHPh^. It is formed from phenyl¬ 
hydrazine and quassin, with elimination of the elements of water, 
thus: C 30 H 4 o 0 8 (CO) 2 + 2NH a ’NHPh = CaoH^CNNHPhh + 2H*0* 

C. H, G. 

Methysticin. By 0. Pomeranz ( Monatsh ,, 9, 863—864),—Methy- 
sticin is a non-nitrogenous, non-volatile, neutral substance, which 
occurs in the alcoholic extracts from the roots of Macropiper methj- 
sticum. It crystallises in long, silky needles melting at 131°, sparingly 
soluble in hot water, ether, "and light petroleum, readily soluble in ' 
alcohol, benzene, and chloroform. It contains about 65*4 per cent, 
caz'bon and 5*1 per cent, hydrogen. When fused with potash, it gives 
chiefly protocatechuic acid. Heated with 30 times the amount of 10 per 
cent, potash solution, it completely dissolves, and from the solution, 
which smells strongly of piperonal, hydrochloric acid precipitates a 
yellowish compound, which separates from alcohol in small white T 
crystals melting at 180°. This compound, which contains 64‘26 per 
cent, carbon and 4*85 per cent, hydrogen, is readily soluble in alkaline 
carbonates, and yields piperonylic acid on oxidation with perman¬ 
ganate. H. 0* 

Note. —No reference is made to Davidoff s researches on this subject 
(compare Abstr., 1888, 1207). 

Andromedotoxin. By.P. 0. Plugge and ff. G, be Zaaybr 
(Arch, jpharm. [3], 26, 997—998, from Arch ges. Physiol^ 40, See 
Abstr., 1883, 349),—Plugge first obtained andromedotoxin, which be 
extracted from Andromeda japonica, A. polifoHa , A. mte&bady and 
A. calycnlata . 

The aqueous extract of Rhododendron powticum leaves was treated 
successively with normal and basic lead acetate. Prom the filtrate, 
the lead was separated by hydrogen sulphide, and the liquid was con¬ 
centrated by slow evaporation in the air, and treated rhpeatbdly with 
considerable quantities of chloroform. The residue Igffcon 
i/JjjP chloroform was purified by re-solution in chloroform (or 
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and precipitation by tbe addition of a considerable amount of ether. 
This treatment several times repeated finally yielded well formed, 
crystalline needles which melted at 228—229°. At 125°, water dis¬ 
solves 2*81 per cent.; alcohol (of 94 per cent.) 11*1; amyl alcohol, 1*14; 
chloroform, 0*26*, ether, 0*07; benzene, 0*004. The solutions in water, 
alcohol, and amyl alcohol are lsevorotatory, whilst that in chloroform 
is dextrorotatory. Andromedotoxin, C^H-nOm, is an indifferent non- 
nitrogenous compound; its solution in indifferent liquids has a neutral 
reaction, and it is not precipitated by any of the so-called general 
alkaloid reagents. Its reaction with dilute and concentrated mineral 
acids is characteristic, as with them it gives intensely red decom¬ 
position-products. Concentrated sulphuric acid gives a dark reddish- 
brOwn, which becomes deeper red on warming, and turns light 
mulberry-red on dilution with water, The addition of alkali removes 
the colour, which reappears on acidifying. Evaporation with dilute 
(15) sulphuric acid gives a beautiful rose-red colour. The pure 
material gives off no odour during this evaporation, but if not com¬ 
pletely purified, a strong and very characteristic odour of ericinol is 
evolved'., ’ Evaporation with dilute hydrochloric acid gives a residue 
somewhat more violet*red in tint. Evaporation with phosphoric acid 
gives a mulberry*red residue, clearly perceptible with very mmute 
quantities, as in the case of the other acids. The fatal dose for small 
animals has been, found to vary from 0*1—0*45 mgrm. per kilo, body- 
weight. $To chemical antidote is known as yet. In investigating 
poisoning cases, Dragendorff’s process is recommended; but no acid 
should be Used for extraction, as the solubility of the poison is not 
thereby increased. After extraction and purification by evaporation, 
taking up in alcohol, Ac., the substance maybe agitated with light 
petroleum, then with chloroform, and to the residue left by the 
chloroform the characteristic tests given above may be applied. 

J. T. 

Ohlorcjphytl. By B, Schuhck (Pm. Boy. 8oo., 44, 448—454; 
compare A^betr., 1887, 972).—Crude chlorophyll from grass is treated 
with boiHugalcoholio soda, and hydrogen chloride passed into the solu¬ 
tion until it is strongly acid. Crystals separate, which after purifica¬ 
tion form a semi-matallic purple mass, which softens at' 2Q5 a , and 
shows the absorption-spectrum of phyllocyanin-derivatives. This com¬ 
pound is an ethyl ether. 1 On treating it with boiling alcoholic ,soda, a 
dark-green sodium salt is obtained, which when decomposed by acetic. 
acid and crystallised from ether gives purple crystals of a hew sub* 
rftace, phylkimnin, melting at 184°, and insoluble in water, but 
soluble in boiling alcohol and ether. The solution shows the same 
bands as phyllocyania, hut if the smallest quantity of acid be added, 
the third band from the end becomes fainter, and the fourth and 
fifth hands split Into two, It forms a compound with acetic acid* 
phyllotaonin fchins compounds with potassium, sodium, copper, iron, 
apd silver. With tin and hydrochloric acid, it gives a red com¬ 
pound, similar to ’that produced from phyllocyanin with , the same 
reagents, A compound similar to the ether mentioned above may 
ybp obtainsd'by touting 



280 


ABSTRACTS OF CHEMICAL PAPERS. 


hydroxide ; it is a black substance, whose solution gives an absorption- 
spectrum similar to that of the above ether. When chlorophyll is 
treated with alkalis and then with acids, it probably yields phyllo- 
taonin, which in the nascent state, in contact with alcohol and hydro¬ 
chloric acid, undergoes etherification. Crystallographic measurements 
of phyllotaonin are given. H. K. T. 

Hydroxyhydroquinoxalmes. By 0. Hinsbero ( Annalm , 248, 
71—g4).—The author has repeated the experiments of PJochl (Abstr., 
1886, 351) and of Leuckart {ibid.) on the reduction of nitrotolyl- 
glycin by tin and hydrochloric acid, and finds that the product is 
identical with the dihydrohydroxytoluqninoxaline which is formed by 
the action of ethyl chloracetate on toluylenedianiine. This substance 
rapidly oxidises, forming hydroxytoluquinOxalme, which Plochl and 
Leuckart mistook for dihydrohydroxytoluquinoxaline. The substance 
described by Leuckart and Hermann (Abstr., 1887, 383) as ohloro- 
dihydrotoluquinoxaline, is also a derivative of hydroxytoluquinoxaline. 
Ethyl ^-chloropropionate acts on toluylenediamine, forming an unstable 
compound, which oxidises on exposure to the air, yielding hydroxy - 

N'CfOH) 

methyltolucjuinoxaUne , C 7 H 6 <(j^’.Q^ e y)>, The substance is crys¬ 
talline, and melts at 238°. It is probably a mixture of two isomeric 
quinoxalines. 

Bimethyloxydihydroi^lvquinoxaline, C 7 H 6 <^g.QQ^]>, prepared by 

the action of ethyl bromisobutyrate on toluylenediamine, is a stable 
crystalline compound, soluble in alcohol and ether. It melts at 227°, 
and yields a crystalline acetyl derivative, CuHujlLOAc, melting at 
206°. The nitroso-derimtive , CnH l3 H a O*NO, melts at 153—154° with 
decomposition. The <&m£ro-eompound melts at 280°. Dimethyl- 
oxydihydrotoluquinoxaline does not, like its apparent homologues, lose 
2 atoms of hydrogen on oxidation, but undergoes a deeper change. 
Its whole behaviour shows that it does not belong to the class of 
hydroxyquinoxalines. W. 0. W* 

Metabromoquinolines. By A, Claus and G. N. Vrs (J. pr> 
Ohem . [2], 38, 387—394).—The metabromoquinoline nitrate (m* p, 
163°) previously obtained by Claus and Tornier (Abstr., 1888, 163), 
is really a mixture, and the oil obtained from it is not pure metabromo- 
quinoline, as then described, but a mixture of both bromoquinolines, 
and generally contains some unaltered metabromaniline. When 
this nitrate is farther fractionally crystallised, a nitrate melting at 
185° (uncord) is obtained; the base separated from this crystallises 
in beautiful, colourless needles/melting at 48° (uncorr.), and as it has 
a higher melting point than the bromoquinoline previously described 
as auabromoquinoline (Abstr., 1888, 163), it is doubtless the real 
anabromoquinoline. Moreover this bromoquinoline can be obtained 
from ana-amidoquinoline by converting it into ananitroquinqlme, and 
treating the latter by SandemeyePs method. 

The other bromoquinoline, previously described as anfcbroumquino- 
(Abstr,, 1888, 163), whose true meltipg point ig; 84\ |s the real 
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meiabromo quinoline; its nitrate melts at 199°; its methiodide forms 
anhydrous yellow needles or prisms, melting at 240° (uueoi'r.). 

When metabromoquinoline (1 part) is nitrated with a mixture 
(5 parts) of 2 parts" of sulphuric acid and 1 part of nitric acid, two 
nitro-derivatives are obtained, a- Nitrometahromoquinoline crystallises 
in large, transparent prisms, which melt at 192° (uncorr.); its 
platinochloride is bright-red, and decomposes at 240°. 

oc Amidometabromuquinoline forms colourless needles which melt at 
62° (uncorr.). 

fi-NitrometabromoquinoUne crystallises from alcohol in white aggre¬ 
gates of needles which melt at 14*2° (uncorr.), and has feeble basic 
properties; its platinocliloride forms small, golden-yellow, anhydrous 
laminae. 

The methiodide of anabromoquinoline crystallises from hot water 
in yellow needles melting at 205° (uncorr.). Two nitro-derivatives 
are obtained by nitrating anabro mo quinoline : x-nitranabromo- 
quinoline , which crystallises in slender, nearly colourless needles, and 
melts at 146° (uncorr.), and fi-nitranabromoqwin dine, which also 
forms nearly colourless needles; it melts at 126° (uncorr.), and is a 
stronger base than the ^-compound. The platinochloiides of both are 
described. A. G. B. 

A Cerium Quinoline Nitrate. By G. Williams (Ohem. News> 
58} 1119—200).—When moderately concentrated solutions of ceric 
and quinoline nitrates are mixed, glistening, orange-red, rhombic 
plates of the double nitrate, Ce(N 03 ) 4 .(C 9 H 7 N‘,HN 0 3 ) 2 , form. The 
air-dried salt is amorphous, and melts readily, giving oft nitrous fumes 
and an odour of nitrobenzene. On ignition it frequently detiagi*ates. 

D. A. L. 

Additive Product of Papaverine with Orthonitrobenzyl 
Chloride. By E. v. Sduttbb ( Monatsh 9, 857—8(52).—20 grams of 
papaverine and 12 grams of orthonitrobenzyl chloride, finely powdered 
and mixed together, are heated for five hours on a water-bath. The, 
product is extracted with water, excess of the chloride removed by 
agitation with ether, and the additive product obtained from the 
solution in light yellow crystals. These contain varyiug amounts of 
water according to the method used in drying them The anhydrous 
product gives numbers for the chlorine and nitrogen which point to 
the composition 04 , 07 H»N0 2 C1. The nitrate, pierate and 

dichromate are described, as also the platinochloride. H. 0. 

Constitution of the Cinchona Alkaloids. By Z. H. Skbaup 
(Monatsh.) 9, 783—827).—This paper contains the details of th6 in¬ 
vestigation of the syrupy oxidation product of cinchonine and quinine 
(Abstr., 1887, 164). The syrup after removal of chromium by means 
of ammonia is treated with barium chloride and extracted with alcohol, 
and is thus separated into two portions, one, which is insoluble, con¬ 
taining the whole of the barium, and the other free from barium, 
which is soluble. , , 

•w The barium salt of the organic acid present in the insoluble portion 
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is converted into a lead salt, and this on analysis has the composition 
(CaHpNO^jjPb. It is the salt of the monobasic acid CbH^NO* 
mentioned in the former paper, to which the name cincholeupoiric 
acid is now given. By heating the lead salt with acetic anhy¬ 
dride at 120—130°, one of the hydrogen-atoms of this acid may 
be displaced by acetyl. Distilled with zinc-dust, a mixture of 
pyridine and its higher homolognes is obtained* together with a large 
quantity of a non-volatile resin. The action of nitrous acid yields, 
among a variety of other products, a bibasic acid of the composition 
C g Hi 3 N 2 05 . On treatment with hydrogen chloride, this acid loses 
nitrous acid and becomes converted into the compound OaHjaNO^HOl, 
a change which shows that the acid CgHiaNoOs is a nitroso- or isoni- 
troso-derivative, On removing the hydrogen chloride from the above 
hydrochloride by means of silver oxide, cincholeuponio acid may be 
obtained in crystals. This acid, although monobasic, probably con* 
tains two earboxyl-gronps, one of which only becomes active in the 
acetyl- and nitroso-derivatives. 

That portion of the original syrup which is soluble in alcohol con¬ 
tains the three bases mentioned in the former paper. Of these the 
last, which is of doubtful origin and whose composition should have , 
been given as Ci 3 HifiK0 2 , has been submitted to no further examina¬ 
tion, The base CgH^KOo, separated by means of its crystalline 
compound with gold chloride, is here named emohohnpone. It forms 
a crystalline compound with 1 mol, HOI; this has a slight optical 
rotatory power. When oxidised with chromic acid, cincholeuponic 
acid is obtained along with a number of basic substances. Heated 
with zinc-dust it gives /i-ethylpyridine as the chief product, but 
no quinoline is formed. By means of acetic anhydride, one hydrogen- 
atom maybe displaced by acetyl; the derivative thus obtained has 
the properties of a monobasic acid. By the action of alkyl iodides, 

1 atom of hydrogen may be displaced by an alcohol radicle. The 
nitroso-derivative, C 9 H lg br 2 0 3 , produced by the action of nitrous acid, 
has likewise the properties of a monobasic acid. The third base 
present, C 9 H 7 NO, which is separated by means of its platinoohloride, 
is here identified with kynurine. 

The author discusses the above results with reference to the con* 
stitution of cinchonine. He looks on cincholeupone as a secondary 
amine, being most likely a /1-ethylpyridine-derivative, and considers 
it probable that cinchonine contains a quinoline-ring connected by at 
least two of its carbon-atoms with an ethylated pyridine-ring, 

H. 0. ' 

Colchicine* By G. Jqhanxt and S. Ztsisul QtonaUK, 9,865—881), 
—•The view put^ forward by one of the authors (ihstr,, 1888, 613} 
that colchicine is methylated colchiceme, and this latter an acetyl- 
derivative of trimeihylcolchicinic acid, is supported by synthetical 
evidence. By the action of methyl iodide on sodium eolchieeine, col- 
chicine is produced, as also by passing hydrogen* chloride through a 
^solution of colchiceine in methyl alcohol. In the first of thesn re* 
actions a substance is also formed which appears to be 

this, when boiled with dilute hydrogen * 
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raethylcolehice'ine. Colchiceine is produced by the action of acetic 
anhydride on trimethylcolchicinic acid. 

Trimethylcolchicinic acid is found to crystallise with 2 mols. MeOEL 
When heated with sodium methoxide and methyl iodide in mole¬ 
cular proportions, a substance is obtained which the authors call 
trimetkylcolchidimethlnic acid , COOH*C i6 H 9 (OMe) 3 *NMe 2 , in which 
the hydrogen-atoms of the amido-group in the original acid have been 
substituted by methyl-groups. It melts at 126°. By the action of a 
further quantity of methyl iodide, the methiodide of the methyl salt 
of the above acid is obtained. This substance on treatment with 
silver oxide gives off trim ethyl amine, thus showing that it contains 
the NMeJ group. H. C. 

Action of Acid Chlorides on the Methyl Salt of Ecgonine 
Hydrochloride. By A. Einhorn and 0. Klein (Ber 21, 3335—3338). 
—The methyl salt of ecgonine hydrochloride, CgH^O^COOMejHCl 
'+ H 2 0; is obtained by saturating a solution of ecgonine hydrochloride 
in faethyl alcohol with hydrogen chloride and heating the product in 
a reflux apparatus for an hour. It crystallises from alcohol in beau¬ 
tiful, transparent prisms and melts at 212° with decomposition. 

The methyl salt of benzoylecgonine or cocaine, OnH^NO^, can be 
prepared by heating equal weights of the methyl salt of ecgonine 
hydrochloride and benzoic chloride at 100° for some hours until 
hydrogen chloride is no longer evolved. The base obtained by adding 
an alkali to the product has all the properties of the natural alkaloid 
(compare Liebermann and Giesel, this vol., p. 168). 

The methyl salt of isovalerylecgonine, OisH^NCb, is formed by 
heating equal weights of the methyl salt of ecgonine hydrochloride 
and isovaleric chloride at 100° for 15 minutes. The base is an oil 
and could not be crystallised, although its hydrochloride, hydro¬ 
bromide, and hydriodide crystallise well. The flatinochloride , 
( 0 i 5 H^N 04 )«,H 2 PtG] 6 , forms large scales. 

The methyl salt of phenylacetylecgonvm, CigH^NO^ is obtained by 
heating equal weights of the methyl salt of ecgonine hydrochloride 
and phenylacetic chloride at 100° for some hours. It is an oil 
which could not be crystallised, although its hydrobromide and 
hydriodide crystallise well from absolute alcohol. The platinochbnde, 
(OiaHaaNO^^H^PtOle, is crystalline. 

The dimethyl salt of orthophthulyldiecgonine , C^H^I^Ga, is prepared 
under like conditions from the methyl salt of ecgonine hydrochloride, 

, and orthophfchalio chloride. It is crystalline, and yields a hydr- 
iodide crystallising from alcohol in scales. The platinocMoride, 
C^HadSTsiOs^HaPtOls, crystallises in scales. W- P. W. 

Cinnamylcoeaine. By C. Lirbermann 21,3372—3376).— 

■ Qmmmyleegmine, C^O'GsHuK0 3 , is prepared by heating a mixture 
of ecgonine (1 mol.) and half its weight of water with' cinnamic 
anhydride (1 mol.) on a water-bath for an hour, grinding the product 
with 6~v8 times its weight of water, filtering from unattacked cinnamic 
anhydride and from cinnamic arid, «tmting the titrate with, ether to < 
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remove all cinnamic acid, and finally concentrating to the crystallising 
point. It crystallises in beautiful, vitreous, spear-like, anhydrous 
needles, melts at 216° with decomposition, is readily soluble in alcohol, 
and is precipitated from the alcoholic solution by ether. When boiled 
with hydrochloric acid, it is readily converted into cinnamic acid and 
ecgonine, and on treatment with dilute potassium permanganate 
solution it is at once oxidised, an odour of benzaldehyde being pro¬ 
duced at the same time. The aurochloride , C 9 H 7 0 , C 9 H 1 4 K 03 ,HAuC 3 i , 
is anhydrous. 

Cinnamy/cocaine. , C 9 H 7 0 *C 9 Hi 3 MeJ^ 0 3 , is obtained when a concen¬ 
trated solution of cinnamylecgonine in methyl alcohol is treated with 
hydrogen chloride and allowed to remain in the cold for 24 hours in a 
closed vessel. It separates from a mixture of benzene and light petro¬ 
leum in beautiful crystals with vitreous lustre, showing many faees^ 
melts at 121°, and is insoluble in water, but soluble in alcohol, ether, 
acetone, chloroform, and benzene. The hydrochloride crystallises in 
colourless needles, and the platinochloride , (CigH^NO^B^PtCIii, crys¬ 
tallises in microscopic needles melting at 217°. W. P. W. 

, Imperialine, By K. Fragner (Per., 21, 3284—3287) .—Imperial- 
me -> C&Heof'JO*, occurs in the bulbs of Frittilaria imperialism and can 
he obtained in the pure state as follows:—The crushed bulbs are 
rubbed up with lime, the mixture dried at 100°, and extracted with hot 
chloroform. The extract is shaken with water acidified with tartaric 
acid, the alkaloid precipitated from the concentrated aqueous solution 
with sodium carbonate, washed and recrystallised from alcohol. The 
yield is 0*08—0*12 per cent. It crystallises in sho»t, colourless 
needles, turns yellow when heated at 240°, brown at 248°, and melts 
at 254°. It is very readily soluble in chloroform, moderately in hot 
alcohol, more sparingly in ether, benzene, light petroleum, and amyl 
alcohol, and very sparingly in water; the solutions have a bitter 
taste ,t and the specific rotatory power in chloroform solution is [«]p 5 = 
—3£>*4 0 . The hydrochloride , CasHeJSTChjHCl, separates from alcoholic 
hydrochloric acid in large crystals and is readily soluble in water 
and alcohol. A yellowish-red platwocMoride, (C»H^0 4 )*BkPtCi;, 
and a yellow aurochloride , CssH^HO^HAuCh, are precipitated in oily 
drops when ether is added to an alcoholic solution of the hydrochloride 
and platinic or auric chloride; after having been washed with ether, 
both salts separate from hot dilute hydrochloric acid in a crystalline 
condition.. The sulphate is very hygroscopic and was not obtained in 
a crystalline condition; the oxalate crystallises only from very con¬ 
centrated solutions.. Most of the usual reagents for alkaloids produce 
precipitates in solutions of the salts. The free base turns pale yellow 
when treated with sulphuric acid, and when previously mixed with 
su-ar it first becomes yellowish-green, then pale-green, fiash colour, 
cherry-red, and, after a long time, dark violet. Frohde’s reagent 
colours it greenish-yellow, and with Mandelin’s reagent it gives an 
ohve-greeu coloration which passes through reddish-brown and 
becomes- dark brown. When mixed with potassium nitrate or 
potassium chlorate, and then moistened with sulphuric acid, it turns 
orange-yellow; if, however, the mixture is previously warmed, itteyns 
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dark reddish-yellow. The solution in hydrochloric acid fluoresces, 
becomes brownish-green when warmed, and turns brownish-red when 
the heating is continued for a long time. F. S. K. 

Humous Substances. By F. Hoppe-Seyler (Zeit. physiol. Ghem 
13, 66—121).—On the death otf plants or parts of plants, substances 
of a brown colour are formed which are called humous substances. 
Wood, however, often remains white for years. In dry air, or at a 
high temperature, plants can be dried without browning. The 
browning of the surface of a cut apple may be taken as a very rapid 
example of the process. Bacteria do not seem to be concerned in this 
change. This brown coloration does not occur to any extent in dead 
animal tissues. It is not, however, due to the chlorophyll of plants, 
as it occurs equally quickly in plants which contain no chlorophyll. 
The almost universal distribution of tannic acid and carbohydrates, 
and especially of cellulose, suggests that these may be sources of the 
humous substance, or it may come from the hydrocyanic acid, phenol, 
and nitrogenons compounds of plant tissues. 

Pure cellulose when mixed with mud containing micro-organisms, 
ferments and yields carbonic anhydride and methane in the absence of 
oxygen, but no burnous substance is formed (Abstr., 1886, 923) ; in 
the presence of oxygen, the cellulose (filter-paper) still remains 
quite white; all sorts of mud being used in the experiments. By 
heating with water at 188—200°, or with caustic alkalis, humous 
substances are formed. Water in glass tubes produced a brown 
residue, and the liquid was found to contain formic acid, catechol, 
and piotocatechuic acid; when platinum tubes were employed, there 
was a brown residue, but the other products obtained in glass tubes 
were absent, as they are due to the decomposition of the humous sub¬ 
stance produced by a small quantity of alkali, dissolved ont from, the 
glass at the high temperature to which the tubes were subjected. 
Other experiments were performed with strong alkalis, and the result¬ 
ing, gases, as well as the residue, were analysed. 

The fermentation of wood-gum was found to be similar to that of 
cellulose; and it is supposed that the liguic acid may be instrumental 
in the formation of humous substances in turf, peat, &c. 

Tannin red, obtained from certain plants by extracting with water, 
and the phlobaphen of Stahelin and Hofstetter, an amorphous brown 
substance, are apparently derivatives of tannic acid, and may’ be 
included under burnous substances. The preparation and properties 
of a large number of these substances are described. They are 
formed by the action of alkalis on various carbohydrates (dextrose, 
lactose, cane-sugar, glycnronie acid, &c.); from various aromatic 
substances; and those obtained from various vegetable sources are 
also described. They are amorphous, differing in percentage com¬ 
position, mostly containing nothing but carbon, hydrogen, and oxygen. 
A few contain nitrogen, like those described by Udr&nszky in urine 
(Abstr., 1887, 1133; 1888, 180). A derivative of burnous substances 
called humic acid is described, and various names are given to various 
other members of the group. 

The original paper must be consulted for details concerning their 
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preparation and analysis; the following summary will, However, 
indicate the methods adopted in their separation. . 

Humous substances fall into three groups: the first includes those 
which are soluble neither in caustic alkalis nor in alcohol, but unite 
with alkalis, forming a slimy mass. This group includes the humin 
and ulmin of Mulder. The second group consists of those which are 
completely soluble in alkalis, and precipitable from such solutions by 
acids; the precipitate formed is voluminous and jelly-like, and is 
insoluble in alcohol. A part of the tannin reds, and of humic and 
ulmic acids, belong to this group. The substances in the third group 
resemble those in the second with regard to their solubility in alkalis; 
but the precipitate produced by acid is easily soluble in alcohol. 
Phlobaphen, a part of humic and ulmic acids, and the brown acids 
included under the name hymatomelanic acids (which are formed from 
the members of the first two groups by heating with caustic alkalis) 
belong to the third group. 

Cholamide and Hippnramide. Bv G. Pelizzari (Chem. Centr 
1888,1350—1351, from L'QrosU 11, 233—235).—By heating glyco- 
eholie acid for one day at 160—170° with alcoholic ammonia under 
pressure, a residue was obtained on evaporating the liquid, which, 
when recrystallised from aqueous alcohol, appeared as long, silky, 
very deliquescent needles. These are insoluble in acids and alkalis, 
little soluble in boiling water, readily soluble in alcohol and ether, and 
melt about 125°* The composition corresponds with that of Hiifner’s 
cholamide* C 23 HA*COm 2 , Isoglycocholic acid reacted with ammo¬ 
nia in a similar way. 

Hippuric acid, when heated with alcoholic ammonia for four hours 
at 210—220% reacted with formation of hippuramide melting at 183°. 
By beating at 260°, a further change took place, ethyl benzoate and 
benzamide being formed. J. W. L, 

Chlnethomc Acid. By V. Lehmann ( Zeih physiol. Chem., 13, 
181—186).—Phenetoil leaves the body partly in union with glycuro- 
nic acid in the urine. After administration of this substance, an acid 
occurs in the mine called cbxnethonie acid (Xossel, Abstr., 1881, 631). 
It may be prepared as follows:—The urine is concentrated, acidified 
with sulphuric acid, and extracted with ethyl acetate; this is sepa¬ 
rated, treated with excess of barium carbonate and distilled off; the 
residue boiled with water, filtered hot, and the filtrate evaporated to 
a small bulk. In a few days, the barium double salt crystallises out; 
this is recrystallised, dissolved in hot water, and neutral potassium 
sulphate added as long as a precipitate of barium sulphate forms; 
this is filtered off, the filtrate evaporated to dryness, and the residue 
extracted with boiling alcohol; the potassium salt goes into solution, 
and on cooling, crystallises out; the potassium salts of the ethereal 
hydrogen sulphates remain in solution. Some of these latter are 
formed from the phenetoil administered. The relation of total sul¬ 
phuric anhydride to that combined as ethereal hydrogen sulphates 
fejpsis, in a dog, before the experiment == 8'92; after the aclministra- 
MfcM 18 grams of phenetoil it fell to 2*74 , , 
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The potassium salt, C 14 H 17 0 8 K 4- H 2 0, of the new acid, occurs in 
monoclinic crystals, and the silver salt has the foimmla C 14 Hn0 8 Ag + 
HgQ. The free acid, C 14 Hi 8 0 8 , obtained by treating the potassium salt 
with sulphuric acid, is crystalline, and melts at 146°, When treated 
with dilute sulphuric acid, an oily substance which subsequently 
crystallised was obtained ; it bad the formula CgHwOg, that is, con¬ 
tained one atom of oxygen more than phenetoil. The question 
arises whether the oxygen is united to the benzene nucleus, or is 
derived from oxidation of the ethyl-group. It was iound that on 
decomposing chinethonic acid with hydrogen iodide, quinol is formed, 
and with oxidising agents, quinone is formed easily. The constitution 
of chinethonic acid is therefore OEt’CsH^CsHgO?. W. D. H. 


Physiological Chemistry. 


Digestion in Hydra. By M. Greenwood (J. Physiol , 9, 317— 
344)j—T he paper includes many points of histological interest; 
those which relate to digestion aie summarised thus:—(1.) The 
ingestion of solids is performed by slow advance over the prey of lip¬ 
like projections of the hydra’s substance. Entomostraca, Nais, beetle 
larvm, and raw meat prove the most acceptable food; innutritions 
matter does not act as a stimulus to digestion. (2.) The digestion 
of enclosed food takes place entirely outside the endoderm cells 
which line the enteric cavity, and among thede may be distinguished; 
(a) pyriform ceils destitute of large vacuoles, holding secretory 
spherules during hunger, and these empty during digestive activity ; 
(h) ciliated vacuolate cells often pigmented: the water of the diges¬ 
tive fluid is probably derived from these vacuoles. (3.) The pigment 
occurs as brown or black grains; its basis is proteid in nature. The 
pigment resists solution in most chemical reagents; it dissolves 
slowly in nitric acid. It may be expelled into the alimentary cavity 
during digestion. (4.) A reserve substance of proteid nature accu¬ 
mulates during digestive acts in the basal part of the vacuolated cells, 
and eventually takes the form of spheres; the excretory pigment 
probably takes its rise in some residue from this absorbed proteid; it 
is also, possible that fat is similarly formed., (5.) The mediumin 
which digestive activity goes ou is probably not acid/ 

./ These observations relate to tfydra fmoa. In U. viridis , which 
contains chlorophyll (the chloroplastxds of Bay Lankester) the mode 
of nutrition seems to be different; gland cells do not form a con¬ 
spicuous feature in its endoderm, and apparently digestive secretion 
. is less active. ■ „ , W. D. H., , 

Influence of the Consumption of Water on the Alimentation 
of Animate* By W. Henneberg (Pied. Cento, 1888, 813-^818),— 
The author controverts the statements of Marcher and others- who 
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state that about 40 per cent, of the "water consumed by animals re¬ 
appears in the form of vapour. Making use of the statistics of several 
experiments, it is shown that the water which appears as urine and as 
dung forms, in sheep 61 to 92 per cent, of the whole water consumed, 
and in oxen, 83 to 93 per cent.; consequently Marcher s figure for 
vaporised water, namely, 40 per cent., is much too high; it should be 
for sheep on the average 25*8, for cattle 12*6. ^J* W. P. 

Coagulation of the Blood By L. 0. Wooldridge (Ttoc. Hoy. 
Sac., 44, 282—284).—An answer to criticisms by Halliburton (Abstr., 
1888, 974). 

Influence of Ethyl-alcohol on Metabolism in Man. By H. 

Keller (Zeit. physiol. Chem., 13, 1*28—134).—The experiment was 
carried out on the author’s person, and lasted a week; the daily 
nourishment consisted of 500 grams of meat, 500 grams of bread, 
100 grams of butter, 1500 c.c. of spring water, and 2 grams of 
common salt. On the 4th day, 150 c.c. of pure 96 per cent, ethyl- 
alcohol was mixed with the water. 

The urine was carefully collected, and in it the chlorides, sulphates, 
phosphates, and total nitrogen were estimated. The following table 
gives the results obtained :— 


Bay, 

Volume 

Body- 

weight. 


In the Urine. 


Remarks, 

of urine. 

CL 

PA- 

so 3 . 

N. 

1 . .... 

C.C. 

1746 

gram. 

62800 

3*919 

2-956 

3-399 

20*9 


2. 

1317 

— 

i 1*848 

3*280 

3*255 

22*0 


3...... 

1246 

62250 

; 1 *459 

3*288 

3*311 

22*2 


4.. .. 

1720 

622 50 

! 1*930 

3-34S 

3*368 

20*8 

150 c.c. alcohol. 

5.. 

8*0 

61400 

1*416 

2 891 1 

3*494 

23*3 


6. 

987 j 

61850 

1*200 

2*696 

3*323 

23*1 


7...... 

1080 

: 

61905 

: 

1*441 

3*112 

3*458 

23*1 



From this the following conclusions are drawn 

1. Alcohol acts as a diuretic. This is what previous authors have 
observed (K. B. Lehmann, MftTichner med, Woehmsoh 1886, Ho. 51, 
1887, No. 23). 

2. There is a slight lessening of the nitrogenous output on, the day 
on which alcohol was taken. This is perhaps explicable 1 from the 
destructive action of alcohol on digestive and absorption processes. 
The following days showed a slight increase of the ‘total nitrogen in 
the urine. 

3. The increase of phosphoric acid is too slight, and the length'of, 

the experiment too short to draw any certain conclusions concerning 
it. 1 ■ . 

4. The increase of chlorine is also very slight, and perhaps depends 

on the diuretic action of the alcohol. *W* J>. Hv . 
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Metabolism of Acetanilide in the Human Body. By K. A. 
H. MoRKBR ( Zeit physiol. Chem., 13, 12—25).—The urine of patients 
taking this drug (antifebrin) was, as Muller first observed ( Veuisch . 
med. Wochensch 13. 27), red, from excess of urobilin. Tke amount of 
ethereal hydrogen sulphates in the urine is increased, and the urine 
reduces alkaline solutions of cupric oxide and is strongly leevorota- 
tory. The urine was evaporated to a syrup, extracted with 90—9? 
per cent, alcohol; to the extract, half its volume of ether was added, 
and then a warm concentrated alcoholic solution of oxalic acid. The 
potassium ethyl oxalate and the ethereal hydrogen sulphate form a 
compound which can be crystallised and purified by recrystallisation. 
Three preparations were made and analysed, and the numbers ob¬ 
tained correspond with the formula NHAc^CeHi'SO^CaOjKEt. 

On taking antifebrin, then, a part of it is oxidised to form paracet- 
amidophenol, and is excreted as an ethereal sulphate; whether other 
similar acids are formed it is not at present possible to say. 

The strongly lasvorofcatory reducing substance is probably a deriva¬ 
tive of glycuronic acid. W. D. H. 

Metabolism of Furfuraldehyde in Fowls. By M. Jaffe and 
R. Cohn (Be?\ y 21, 3461—3465).—When furfuraldehyde is given to 
dogs and rabbits, a glycocine compound of furfur&crylie acid is 
excreted in small quantity in the urine (Abstr., 1887, 1032). It is 
possible, however, that this compound is the chief transformation- 
product of furfuraldehyde, and that the greater part is further 
oxidised in the organism, a small proportion only escaping oxidation 
and appearing in the urine, since experiment shows that rabbits fed 
with fnrfnracrylic acid in quantities amounting to 6 grams, excrete 
barely 0*5 gram of the glycocine compound of the acid, and about 
2 grams of pyromykuric acid, no less than 60—70 per cent, of the 
furfuracryllc acid undergoing decomposition in the organism. 

Furfuraldehyde in aqueous solution was given to fowls, partially 
by the mouth and partially by subcutaneous injection, in quantities 
of 0*5—1 gram per day. The action was very marked, and resulted 
in death in the majority of cases after a few days, Pyromucic acid 
and pyromucornithuric acid were present in the excreta, but no trace 
of furfuracrylic acid or its derivatives could be detected. 

Pyromucornithuric acid , Ci5Hi 6 N 2 0 6 , crystallises in very small, 
colourless needles or short, thin prisms, melts at 186°, carbonises when 
strongly heated with the evolution of a pungent' odour resembling that 
of aeraldebyde, and is sparingly soluble in ether, but readily soluble in 
alcohol, acetic acid and hot water. When heated with baryta-water, 
it hydrolyses quantitatively into pyronmcie acid and ornithine (Abstr., 
1878, 584). W. P, W. 

Is the Benzene-nucleus destroyed in the Body P By I, 
JuvALTA (Zeit, physiol Ghem ., 13, 26—31).—A dog was fed on meat 
mixed with a known weight of neutral sodium phthalate; b^fqre and 
after the experiment it was fed on bone, so that the faeces during the 
time of experiment could easily be distinguished froiii those before 
and after. The urine and the fasces were examined. , - 
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The faeces contained 29*55 per cent., and the urine 12*95 of the salt 
given; 57*5 per cent, was therefore unaccounted for; in a second 
experiment 68*76 per cent, was lost. There was no. increase in 
ethereal hydrogen sulphates in the urine, and glycnronie acid com¬ 
pounds were also absent. Hence, not being able to account for the 
loss, the author concludes that the substance bad been destroyed, 
and therefore that the benzene-nucleus can be destroyed by the animal 
body. W. IX H. 

Chemical Examination of the Suprarenal Capsules. By F. 
MARisd-Znco (Gazzetta, 18, 199—207).—In 1883, Foa and Pailacani 
uroved the poisonous nature of the extract of the suprarenal capsules, 
but did not succeed in isolating the compound which gave this 
property to the extract. The author commenced his researches by 
confirming this statement as to the poisonous nature of the extract, 
and found that a few c.e. of it was sufficient to cause death in a 
large rabbit when injected hypodermically. If, however, the solution 
was rendered slightly acid or alkaline, it no longer had any toxic 
power. 

After various fruitless attempts to isolate the poisonous substance, 
the following method was adopted : Some 500 suprarenal capsules of 
the ox were ground up with about fire times their bulk of water, and 
tbe mixture heated on the water-bath for some four to five hours- 
When cold, the liquid portion was expressed, and the residue again 
treated four times successively in the same manner. The extracts were 
united, and their proteid matters precipitated by adding to the liquid 
its own volume of alcohol and half its volume of ether. After sepa- 
rating the precipitate, the alcohol and ether were removed by distilla¬ 
tion, and acetate of lead added to the filtered solution. The abundant 
brown precipitate thus formed was removed, and the clear solution 
carefully precipitated with basic acetate of lead, which then threw 
down a dirty white precipitate consisting of lead chloride and organic 
lead salts. The clear solution, after treatment with magnesia or, 
better, with argentic oxide and filtration, gave precipitates with all 
the general reagents for alkaloids, such as auric chloride, potassium 
m ereuro-iodide, &c. The anroehloride was prepared and analysed, 
when it was found to have the composition of neurine aurochloride, 
C 5 H 12 OH,HAu€I 4 , with which it agreed in physical properties and in 
yielding trimcthylamine when decomposed. The plattnochlpride, 
(C 6 H 12 0hr) 2 ,H 2 PtC] 6 , was also prepared and analysed. 

The lead precipitate was next examined ; after being Well washed, 
it was suspended in water, decomposed by hydrogen sulphide, filtered, 
and the filtrate treated with baryta-water, which threw down a pre¬ 
cipitate of barium phosphate. The excess of baryta was then removed 
from the solution by means of carbonic anhydride, and the clear 
liquid precipitated by basic acetate of lead, which threw dowu lead 
chloride mixed with lead sails of organic phosphatiq acids. It was 
found to be impossible to separate these acids, hut the presence of giy- 
cerophosphoric acid in the mixture was proved. , / " . 

d How, although the presence of neurine in the suprarenal capsules 
||||| not of itself account for the powerfully toxic action of the 
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extract, it was found that if the mixture of organic phosphatic acids 
mentioned above is saturated with neurine, a liquid is obtained which, 
even when very dilute, has all the poisonous properties of the extract 
itself. Experiments were also made with neurine orthophosphate 
and glycerophosphate prepared synthetically. It was found that the 
phosphate is far more poisonous than the hydrochloride ; whilst the 
glycerophosphate is intensely poisonous, 0*1 of a milligram being 
sufficient to hill a frog. 

The poisonous principle being a compound of neurine with an 
organic phosphatic acid, it is easy to understand how the action of 
acids or alkalis by destroying this combination renders the extract 
innocuous. C. E. Gr. 

Sugar and AUantom in Ascitic Fluid. By R. Moscatelli 
(Zeit physiol. Chem 13, 201—204).—In a small number of cases of 
cirrhosis of the liver, sugar occurs in the urine {Cobrat, Lyon. Med., 
1875, No. 15; Lepine, Gaz. rued, de Paris, 1876, 126; Quincke, 
Berpin. Min. Wochensoh., 1876, No. 38). 

In the present case of liver cirrhosis, tbe urine was scanty, and 
gave no sugar reaction. The ascitic fluid, however, contained 0*15 
per cent, of sugar. This was estimated by Fehling’s method. Con¬ 
firmatory tests, including the fermentation test, were also successful. 

A crystalline substance was also separated in small quantities from 
the same pathological fluid, which chemically and crystallographical ly 
was identified as allantoic. W. D. H. 

Antiseptic Action of Bile Acids. By P. Limbourg (Zeit. physiol 
t Ghem., 13, 196—201).—Bile and the bile acids bave long been sup¬ 
posed to have an antiseptic action in the alimentary canal. The 
present research is directed to determining more accurately whether 
this is the case, by means of quantitative analysis. 

Hirschler (Abstr., 1887, 310) has shown that phospbomolybdic 
acid precipitates some of the products of digestion (peptone, propep¬ 
tone, Ac.), while it does not precipitate certain others (amido-acids) ; 
these may be respectively termed Groups 1 and 2. 

, Artificial pancreatic juice was mixed with “Witte’s peptone,” and 
infected with bacteria from dog’s feces. Digestion was then allowed 
to take place, a solution of sodium cholate being added' to a certain 
number of the specimens. 

At the end of a certain interval, the following determinations were 
made;—(1) Total nitrogen; (2) nitrogen bf substances belong to 
group 2 ; and (3) ammonia. The following tables (p. 292) give the 
results .in percentages in two series of experiments. 

The 'quantity of amido-acids and of ammonia in the specimens 
where the bile salt was present is thus smaller than in those where 
the salt was absent. In other words, these experiments performed 
outside tbe body fully confirm what one has been accustomed to 
believe occurs in the alimentary canal, namely, that bile prevents or 
hinders changes of a putrefactive nature there. W. D> BL ^ 



Nitrogen in Group 1. Nitrogen in Group 2. Nitrogen in Ammonia, 



After24 hours......... I 50'7 44'6 32*9 49*1 55'1 66*0 0*16 0*26 1*10' 
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Carbohydrates in Normal Urine. By 1ST. Wedenski (Z&t. 
\physiol. Ghem 13 , 122—127).—Briicke, Bence-Jones, Pavy, Huizinga, 
Abeles, and others have affirmed the constant presence of small 
quantities of dextrose in normal nrine ; while others—Seegen, Kiilz, 
Moscatelli, &e., have denied it. The more recent work of Hdranszky 
(Abstr., 1888, 180, 863) shows that carbohydrates are normally 
present in small quantities, and Landwehr ( Gentr . Med . Wiss^ 1885, 
369) prepared animal gam from normal human urine. 

In the present research, the urine was shaken with excess of benzoic 
chloride ; insoluble benzoyl compounds of the carbohydrates are thus 
formed and crystallise ont. Estimation of the carbon and hydrogen in 
these gave a result intermediate between those obtained by control 
experiments with glycogen on the one hand and dextrose on the 
other. This led to the conclusion that probably a mixture of two 
carbohydrates is present; this was confirmed by treatment with 
sodium hydroxide; part went into solution and the remainder was 
undissolved. The insoluble residue was soluble in alcohol and gave 
the tests for grape-sugar; the soluble part was found to consist of a 
substance having the reactions of animal gum. W. D. B, 

Glycogen in Diabetic Urine. By W. Beebe ( Ghem . Centr 1888, 
1278—1279, from Virchow's Archie, 113 , 392—393).—In the precipitate 
obtained by the addition of alcohol to the urine of healthy persons 
and of those suffering from diabetes insipidus, the author could not 
find any carbohydrate or glycogen; in the urine of persons suffering 
from diabetes mellitus, however, a carbohydrate in varying quantity 
was detected which proved to be glycogen. J. W. L. 

Physiological Action of Paraxauthine, By G. Salomon (Zeit. 
physiol. Ghem 13 , 187—1&5).—Recent researches on the physiolo¬ 
gical action of caffeine and allied substances have suggested the 
necessity,of working out the; action of paraxauthine which is an 
isomeride of theobromine. 

The experiments were made mostly on frogs; the lethal dose for 
these animals was found to be a weight equal to 0 15 to 02 per 1000 
of body-weight when administered subcutaneously. Given by the 
mouth, larger doses are necessary to produce both physiological effects 
and death; this is even more the case when paraxauthine is given in 
the solid state—for the crystals are very insoluble. Like xanthine, 
theobromine, and caffeine, this drug has an action both on the central 
nervous system and on the muscles; the action on the muscles occurs 
when the drug is applied locally to them. Their excitability is 
lessened, and ultimately disappears altogether. The muscles become 
hard, but complete rigor of the muscles during life is never seen. 
The action on the central nervous system is . seen in abolition of 
reflexes. 

The action, of all these drugs is thus very similar; all produce the 
same creeping movements; then the disappearance of all spontaneous 
muscular activity and complete abolition of reflexes without a, pre¬ 
liminary increase ; the heart remains intact* Respiration is similarly 
affected by both theobromine and paraxauthine ; it is first hurried, 
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tlien slowed, and after death the lungs are fonnd to be fully dis¬ 
tended. . 

Caffeine produces a rapid rigor of the muscles after‘death; this is 
not markedly the case with paraxanthine. 

A few experiments on warm-blooded animals (mice) gave the fol¬ 
lowing resnlts: paresis of the hinder extremities and increase of 
reflex activity, producing tetanus; peculiar creeping, dragging move¬ 
ments are thus produced. The dose of the poison must be twice to 
four times as large as for frogs. ^ H. 


Chemistry of Vegetable Physiology and Agriculture. 


Constituents of Hedera Helix. By H. Block (Arch. Pfiarm. 

a , 26, 953—984).—The author confirms Davis’ view that Possess 
lerie acid obtained from the fruit of the ivy is not an acid. 
Posselt’s results were confirmed as to the presence of hederatannie 
acid, oleic acid, and another acid, and glycerol. Cholesterin was also 
fonnd in the fruit. Prom the leaves was obtained Jiederdglucoside, 
C 32 H 52 O 10 4 - 2H 3 0, which loses 1 mol. of water at 100°, Treatment 
with 4 per cent, sulphuric acid slowly causes decomposition, thus: 
O 32 H 52 Q 10 4~ ^ CflHjoOg 4 “ CoftB-iOi 4* 2 HoO. The leaves also 

yielded carotin. An aqueous extract made from 20 grams of dif¬ 
ferent parts of the plant was titrated with normal potash solution, the 
amount of alkali used was respectively for the root, 11T c.c.; stem, 
14*2; small leaves, 18*6; middle-sized leaves, 17*6; large leaves, 17*8. 
The mineral constituents of 100 grams dried at 100° are given in the 
following table:— 



Stem. | Leayea. 


k 2 o . 

3Sa*0 
CaO , 
MgO« 

PegOg 
MnO. 
A1 2 0 3 . 
Hei , 

bo 3 .. 

p 2 o 5 < 

COj • 


0*5333 0*6778 1*3381 

0*0261 0*0234 0*2179 

2*7100 1*5139 5*0432 

0*1550 0*2902 0*3450 

0*0345 0*0681 0*0781 

0*0059 0*0148 0*0074 

0*0022 0*0031 0*0393 

0*0364 0*0124 0*0819 

0*1214 0*1737 0*7115 

0*2192 0*2333 0*5841 

2*3527 1*8076 4*2384 
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Bare Constituents of the Ash of the Sugar-beet. By E. 0. v. 
IiimuNN (Ber.j 21 , 3492—3493).—The author has detected boric 
acid, vanadium, manganese, cesium, and copper in minute quantities 
In the ash of the sugar-beet. The occurrence of boric acid and 
caesium, either in the sugar-beet or in products derived from it, seems 
hitherto to have escaped notice. W. P. W. 

Presence of Nitrites in Plants. By T. Modderman {Ann. 
Agronom., 14 , 423—424).—In the water exuding from the curved 
teeth on the leaves of a fuchsia plant, the author has detected nitrites 
by the following tests: potassium iodide, starch, and sulphuric 
acid; ferrous sulphate and sulphuric acid; sulphanilic acid and 
naphtbylamine sulphate; diphenylamine and sulphuric acid; rosani- 
line in glacial acetic acid; and phenol and mercury nitrate. In the 
soil itself nitrites could only be detected by the extremely sensitive 
reaction with sulphanilic acid. J. M. BE. M. 

Occurrence of Boric Acid in the Vine and in Wine. By 

G\ Batoebt (Ber., 21 , 3290—3292).—The author has examined 
German, French, and Spanish wines, and found that boric acid was 
present in every case; boric acid is also contained in the leaves, 
tendrils, Ac., of the grape vine (compare Ripper, Weinbau u. 
Weinhfmdd , No. 36,1888, and Solstein, Pharm. Zeit 33, 312). 

F. S. K. 

Vegetable Fats. By H. Jacobson {Zeit. physiol. Ghem., 13, 32— 
65.)—Tbe fats in peas, beans, vetch and lopinns seeds were investi¬ 
gated. The raw fats form thick, nearly black masses with a strong 
aromatic odour, and are easily soluble in ether, chloroform, carbon 
bisulphide, Ac. 

The fat was first saponified with 25 per cent, sodium hydroxide ; 
the lead soap was also prepared; ether extracts of the two soaps 
were prepared, and also the fatty acids. There were, therefore, the 
following preparations to be investigated:— 

(1.) The mother-liquor after saponifying with soda. 

(2.) The ethereal extract from the sodium soap. 

(3.) The ethereal extract from the lead soap. 

(4) The fixed fatty acids. 

Fat from Beam .—The seeds contained 1T7 per cent, of fat. 
(L) The mother-liquor from the soda soap contained the black 
pigment which was not farther investigated, glycerol, and volatile 
fatty acids, especially valeric. A considerable quantity of chlorine, 
trimetbylamine, and glycerophosphoric acid was also obtained; the last 
from decomposition of lecithin. The choline was identified by elemen¬ 
tary analysis: its platinoehloride was also prepared. (2.) The ethereal 
extract from the soda soap contains a substance like cholesteric. , In 
elementary composition it agreed pretty well both with animal 
cholesteric end also with the paracholesterin prepared by Reimke and 
Rodewald (Absfcr,, 1881, 753) from AetkaMvm s&pticum, and the 
phytosterin prepared by Hesse (Annalm/192, 179) front peas. ; These 
compounds are probably isomeric. Its melting point is 131*5° to 
182*5° (uncorr.) ; its specific rotatory pbW^{«^ f »w31 Pj to —32°, 
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which is the same as that of phytosterin. The benzoic acid compound 
■was prepared: it crystallises in thin, bright, rectangular plates, easily 
soluble in ether and chloroform, and melting at 145—145*5° (uncorr.). 
The acetyl-compound was also prepared. (3.) The ethereal, extract 
of the lead soap contained the lead salts of oleic and emcaic acids. 
(4.) The fixed fatty acids separated by the fractional method con¬ 
sisted chiefly of palmitic acid, and an acid of the formula 
(see also Stiireke, ibid., 223, 307). Stearic acid was absent. 

Fat from Vetches .—The seeds contained 3 per cent, of fat. (1.) The 
mother-liqnor from the soda soap contained only small quantities of 
volatile fatty acids. Lecithin was also present. (2.) The ethereal 
extract of the soda soap contained a substance exactly similar to the 
cholesterin of bean fat. (4.) The fatty acids consisted of oleic and 
other acids, winch were not further investigated. 

Fat from Feas .—The seeds contained 1’79 per cent, of fat. (1.) The 
mother-liquor from the soap contained lethicin; volatile fatty acids 
were also present in greater quantities than in either beans or vetches. 
(2.) Cholesterin was prepared from the ethereal extract of the soda 
soap, as in previous cases ; after removing it, a substance resembling 
eeryl alcohol in elementary composition, crystalline form and melting 
point was separated out. (3.) The fixed fatty acids consisted chiefly 
of palmitic acid. Stearic acid was absent, or only present in mere 
traces. Oleic acid .composed 90 per cent, of the fatty acid obtained 
from the fat of peas. 

Fat from Lupine Seeds .—The seeds contained 8 per cent, of fat. 
Volatile fatty acids (rather less abundant than in peas), lecithin, 
cholesterin, ceryl alcohol were present, as in pea fat. Of the fatty 
acids, oleic acid was by far the most abundant, then came palmitic 
acid, and then arachidic acid. Mere traces of stearic acid were 
present, W. D. H. 

Gluten and its Presence in Wheat-grain. By W, Johahnsen 
(Ann. Agronom 14, 420—123).—Against the hypothesis of a special 
ferment which, in the ordinary process of obtaining gluten from flour, 
converts certain globulins (vegetable myosin) into .that substance, 
the author cites the following observations;—An artificial flour, made 
by mixing dried and pulverised gluten with pure starch, or by mixing 
moist gluten with starch, and drying and pulverising the mixture, 
yields a paste of gluten by the ordinary process, just like common 
flour, and, moreover, behaves in exactly the same way to heat, acids, 
and mercuric chloride, in respect of the quantity of gluten yielded. 
The injurious effect of mercuric chloride is immediate when strong 
solutions (1 per cent.) are employed; with weak solutions it is 
gradual, and increases with the length of time during which the 
mixture of flour and water is left at rest before washing on the sieve; 
and the quantity of gluten obtained when mercuric chloride is added 
is always greater with a fine sieve than with a coarser one. Hence the 
author believes this injurious influence to consist simply in a tanning 
or coagulating action on pre-existing particles of glutens Using the 
.microscope, the author finds that gluten does not exist in the gram in 
^^ ; positbn usually assigned to it, namely, the peripheral layers of 
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endosperm cells, which really contain small and slightly resisting 
particles of nitrogenous matter, lodged in a soft protoplasmic mass 
rich in fatty globules. The alleged alenrone grains observed in 
these cells by Hart-ig, the author states to be fat globules disengaged 
by contact with water. The deeper and smaller cells, inside of the 
peripheral endosperm, are the ones containing the gluten, which is in 
a dry condition, inclosing grains of starch. Teasing in a drop of 
water sets these starch grains free, leaving the gluten in the form of 
viscous filaments. J. M. H, M. 

Erythroxylon Coca grown in India. By C. J. H. Warden 
(Okem. News, 58 , 249—251, 260—262, 273 —276).—Several samples 
of Erythroxylon coca leaves, grown in various districts in India, have 
been examined by the author; the mode of culture, altitude, and 
meteorological characters of the district, the kind of soil and manur¬ 
ing, and the methods of curing, being taken into consideration. The 
alkaloid was estimated by Squibb’s modified method:—the dry pul¬ 
verised leaves were moistened with alcohol acidified with sulphuric 
acid, percolated with alcohol, the percolate mixed with acidified water, 
and extracted with ether, then rendered alkaline with sodium car¬ 
bonate, and again extracted with ether. This extract was washed 
twice with water, dried and weighed y the amounts of “ crude 
alkaloid ” so determined are given in the following table :— 


District where grown. 

Moisture. ; 

Per cent, dry leaves. 

Ash. ! 

Crude alkaloid. 

Ranchi, young leaves .. ...... 

6-18 

e-n 

1 *139 

„ mature leaves .. 

8*22. 

8*99 

0*883 

Arcuttipore, Cachar............ 

6*08 

7-39 

1*369 


6*72 

6‘36 

1*671 

Darjeeling... 

10*37 

7-58 

1*115 

Alipore, Calcutta... 

10*42 

10-23. 

0*358 

Matelli ... 

9*30 

12-18 

1*022 

Ohulsa, Dooars................ 

5*71 

7-62 

0*610 , 

Jaunpore.... 

10 *05 

12-64 

0*571 


The crude alkaloid was very faintly yellow, and in no case showed 
any tendency to crystallisation, although attempts were made to 
induce crystallisation by extracting at various temperatures, and 
without applying heat, and by employing different acids and solvents. 
The alkaloid obtained is, nevertheless, quite similar to cocaine from 
other sources in its physiological action, except that it seems to be 
more active. It dissolves readily in hydrochloric acid, and yields 1 
a soluble and insoluble platinochloride, the former containing 18'75, 
the latter 18*88 per cent, of platinum ; discrepancies from the theore¬ 
tical are assumed to be due to a variable quantity of ooeamine (Hesse, 
Abstr., 1887,, 1125) in the alkaloid from Indian leases. Both plati¬ 
num salts yielded bases producing marked anesthetic effects on the 
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tongue; Howard lias observed that the insoluble platinockloride ob¬ 
tained from other leaves was devoid of this property (Abstr., 1887, 
1126). In one instance stellate crystals of tbe base from the soluble 
platinum salt were obtained. Applying Williams’ method, the crude 
alkaloid showed 2*89 per cent, of impurity, but the precipitates were 
not crystalline. It is noted that after the addition of ether to the 
acidified alcoholic solution, larger deposits of the sulphur-yellow 
coeatannie acid were obtained from those samples containing the 
highest percentages of alkaloids, it is hence suggested that possibly 
cocaine exists in the leaves as eocatannate. 

Methods of cultivating the plants are described: the leaves are first 
gathered 1^ years after transplanting, subsequently, whenever they 
are sufficiently mature; and, although the method of curing does not 
appear to affect the quality or quantity of the alkaloid obtained, never¬ 
theless it is best, taking into consideration Paul’s experience, to dry 
them, soon after gathering, at as low a temperature as possible, and 
when dry and cold to pack them closely in air-tight chests, as they 
are very hygroscopic. The quantity of alkaloid produced iucreases 
with the age of the plants (which attain a height of from 2 to 6 feet) 
up to 10 years, and after 20 years a slight falling off is observed!, 
although they are in their prime even when 35 or 40 years old, 

Prom the above results, obtained from plants and leaves of various 
ages, it would seem that, in India, neither altitude nor rainfall have 
much influence on the proportion of alkaloid in the leaves. The ash, 
in all cases except one, was white, the exception being an ash of a 
reddish hue from mature Panchi leaves. A partial examination of 
some of the ash showed that they contained the following per¬ 
centages ;— 


Samples from 

Soluble constituents. 

E cal. as KHO* 

J>&rjeeBng.. i.. 

44-42 

29*2$ 

Alipore, Calcutta ........ 

34-60 

19*1$ 

Arcuttipore, Cacliar...... 

59-02 

29*84 

Mateili................. 

64-17 

31*36 


So that both nitrogenous and potash manures will probably be 
required in the future to keep up the yield from the same plantation 

H, A. L. 


Volatile Alkaloid in Pepper. By W. Johxstgne (Ohm. News, 68 
235).—A volatile alkaloid, seemingly from the anaiytieal data piperi¬ 
dine, has been observed by the author in pepper, and ehieflyin the 
husks. Nine samples of black pepper contained a maximum of 0*7? 
a minimum of 0*39, and a mean of 0*56 per cent. Long pepper 0*34 
pepper refuse 0*74, three samples of white pepper 0 * 34 * 0*21, 0*42 
whilst the corresponding black pepper gave amaxfruum 
a minimum of 5*21, and a mean of 8*25 per cent . / 

, ,'\ 1 ■ -Cvf 0vA#*i* ■ 
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Composition of Rain-water. By A. Mvr (Bied. Gentr., 1888, 
793—795).—The results of a second set of 11 years’ examination of 
rain-water for nitrogen are here given, and the quantities obtained 
during the warm and cold seasons of the year are kept separate. The 
average during the several months of 10 years are as follows:— 


Anmioniacal Nitrogen per Square Metre . 


January.. 
February . 
March ... 
April .... 

May. 

June. 


82*3 milligrams. 


59*6 „ 

66*3 „ 

95*3 „ 

70 *7 „ 
95*4 „ 


July .... 
August. „ 
September 
October.. 
November 
December 


72*1 

102*7 

93*3 

88*3 

83*5 

91*5 


milligrams. 

j> 

)> 


making a total of 1001*0 mgrm. per square metre per annum, or 
10*01 kilos, per hectare. 

As to the nitric acid nitrogen, the average was 3*85 kilos, per 
hectare. Dew, fog, aud snow-water are richer in ammonia than rain, 
whilst they are poorer in nitric acid. E. W. P. 


Salt in Rain-water. By Gr. Bsllucci (Bied. Centr., 1888,795).— 
At Perugia, 120 kiiom. from the sea, and at a level of 412 metres 
above it, there was found in the rain-water during the months of 
March to December, 1886, an amount of sodium chloride equal to 
3*734 kilos, per hectare per month, and during the whole of the year 
1887 there was carried down a total of 42*531 kilos., or 3*544 kilos, 
per month per hectare *, taking the rainfall for the two periods into 
account there was found 5 mgrms. per litre. As in England so in 
Italy, the rain of the winter months contains more salt than that of 
the summer. E. W* P, 

American Red Clover. By F. Nobbe (Bied. Oentr 1888, 
821—826).—The yield and hardiness of American red clover ate com- 
pared with that of European clovers, with the following results:— 
American clover stands considerably behind Holstein, Silesian, or 
Saxon , seed. The heaviest crop was obtained from Holstein seed, 
whilst the lightest was from Steiermark. Cow-grass proves to be a 
, plant of feeble power* for in the second year of its growth, the crop 
was very small and innutritions. The presence of rye-grasses reduces 
the yield of clover, so that it is unadvisable to mix clover seeds with 
more than 6—-8 kilos, of grass seeds per hectare. E. W. P. 

Value of Basic Slag as a Manure* as compared with Soluble 
Phosphate and Bone-meaL By E. Heiben (Bied. Oentr., 1888, 
798—800).—The crop was a mixture of vetches and Oats (2 ; 1) 
manured with superphosphate, basic slag, and boiled-bone meal, all 
assisted by nitre. The results were unsatisfactory, and from them 
no definite conclusion can be drawn save that basic slag was not in 
this case the best manure, , .. E* W. P., 
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Manuring Experiments on Heavy Soil. By E. Heiden (Bied. 
Centr 1888, 809—812).— In a former communication, an account was 
given of the experiments in which for 10 years plots had been manured 
respectively with the same manure; in 1885 they were all manured 
with farmyard manure, yet the yields were not equal, but in 1886 
nitrogen and soluble phosphates were added, and then the results 
were equal; finally peas were sown in 1887, and manured with phos¬ 
phoric acid and^ potash, with the result that the plot previously 
manured with lime brought the highest crop, next followed super¬ 
phosphate, the lowest yield being off the ammonium sulphate plot. 
These crops show how necessary the presence of lime is for legu- 
minosae, especially on soils poor in that substance; tbey also show 
that for this purpose the addition of lime as lime is preferable to its 
addition as phosphate. E. W. P. 


Influence of the Concentration of the Cream in Butter- 
making.^ By *T. Sebelien (Lundw. Versuchs-Stat., 35, 321—335).— 
To examine a statement of Kirchner’s ( Milckzeitung , 1887, 733), the 
author made a series of experiments in which cream was taken and 
divided into two portions, from one of which'butter was made after 
the addition of half, or once or twice its weight of skim-milk, and 
from the other portion without any addition. In some of the experi¬ 
ments, the cream was soured before churning; in others it was churned 
sweet. With a few exceptions, the experiments pointed to the fol- 
lowmg conclusions. Both with sweet and sour cream, the, percentage 
butter-milk was smaller when the cream was diluted 
than when it was unmixed, the difference being greatest when it was 
churned sweet; but^ on calculating the absolute amount of fat left in 
the butter-milk coming from equal amounts of cream, it was found 
!rfVj° re ^ in the butter-milk when the, cream had been 

ai rated, and the differences were again greatest in the case of the 
sweet cream. The time taken in churning was longest, when the 
cream bad been diluted. The dilution appeared not to affect the 
composition of the butter. JBL H B 


Analytical .Chemistry, 

{^ P ! ara !? S forEs * imatin 2 the Amount of Gas Disappear ing 
215? B Th?™+T, B ^°- F ' Ceoss and E. J. Betan (Cheni, 
Smo7t? fi \nf h0rS ' W}be \ an apparatus suitable for the determ,ria’ 
oi a ? i a S® 8 . ^appearing in combination. It consists 

a.well-paraffined india-rubber stopper, through 

^ L7? *“•**? P® 88 ’ tbe one of mrrow hore > bent at right ansrifs 
ai.d fitted with a stopcodc; the other of wide bore, terminating 
’Ritbm the bottle m a large thin bnlb, and carrying a piece of indit? 
tubing at the other end. In experimenting with%noceUaIoi . 
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for example, the bulb is filled with the fibre, and a glass rod is thrust 
through the piece of india-rubber tubing, so as to press on the fibre; 
the bottle is filled with chlorine, the stopper inserted, and the bent 
tube, with the stopcock closed, connected with a gas apparatus having 
a suitable intervening stopcock for ad justing levels, which is done, with 
both stopcocks open, as soon as the temperature is right; the stop¬ 
cocks are then closed, the bulb broken by means of the rod, the bent 
tube stopcock opened, the rising column of mercury then indicates the 
progress of the reaction, which is vigorous and well defined with 
lignocelluloses. A tnbe filled with fibre is placed between the bent 
tube and gas apparatus to intercept any chlorine, though none has 
been observed to diffuse. D. A. L. 

Graduation of Tubes for Gasometrie Purposes. By Ber- 
thelot (Ann. Ghim . Phys. [6], 14. 279—286).—The author recom¬ 
mends the following method for graduating very exactly, or for 
verifying the graduation of tubes throughout their length. The 
tube placed vertically is filled with pure mercury so that the level of 
the Inetal is slightly above the orifice of the tube, care being taken to 
expel all air-bubbles. A moderately thick piece of perfectly flat glass 
is then pressed over th$ month of the tube, the whole inverted and 
weighed to within about 1 cgrm. A corner of the glass plate is then 
slightly separated from the tube so that a small quantity of mercury 
escapes. After replacing the plate, the whole is placed on a horizontal 
surface and the graduation corresponding to the horizontal tangent at 
the surface of the meniscus carefully noted by means of a magnifying 
glass or small telescope. The loss in weight is then ascertained by 
weighing the tube as before or by weighing the mercury which has 
escaped, and this value, divided by the density of mercury at 
the tempei*ature of the experiment, gives the exact volume of the 
tube shown by the graduation in question, 8 to 10 such operations 
can be made, successively with the same tube in one hour, 

P. S. K. 

A New Form of Eudiometer. By W. Marcet ( Pros , Boy. tioc., 
44, 383—387).—A eudiometer tube, open at the lower end, plunges 
into mercury; at the upper end is a steel cap fitted with a three- 
way stopcock which allows the eudiometer and tribes to be washed, 
either with pure hydrogen from a gasholder or with the air to be 
analysed. Hydrogen is first introduced, and then air. Besults ob¬ 
tained with this apparatus are given. H. K. T. 

Calorimetric Bomb as a Combustion Furnace for Ultimate 
Analysis. By A. Eiloart (Ghem* News, 58 , 284?), —The author 
suggests the possible adoption of the calorimetric bomb, filled with an 
atmosphere of dry oxygen under pressure, for quantitative combustion, 
small absorption vessels for estimating the water and carbonic acid 
formed being introduced inside the bomb. A bomb much smaller 
than that used for calorimetric purposes would do. B. A* B* 

Estimation of Hydrogen Peroxide. By 0. T. Kikgxbtt 
(Analyst, IS, 62—63). —The author has shown (Trans.* 1880, 803) 
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that hydrogen peroxide can he determined by adding a sufficiency of 
potassium iodide and sulphuric acid and titrating the liberated, iodine 
with thiosulphate. To titrate 10 c.c. of a 2-volume solution. (to 
which strength stronger solutions should be diluted.) there is required 
20 c.c. of a 10 per cent, solution of potassium iodide and 20 c.c,. of 
dilute sulphuric acid (1 to 5). If a stronger potassium iodide solution 
(10 c.c. of 20 per cent.) is used, half that quantity of acid is enough. 
With smaller quantities, either of iodide or of acid, less thiosulphate 
was consumed, and the colour returned on standing. M. J. S. 

Estimation of Chlorine. By C. Lihossier and M. Lignon (Bull, 
Sog. Chim 50 , 354—355).—The cold or slightly warm solution of 
the chloride is precipitated with mercury nitrate; the analysis is 
carried out in a manner similar to the other acids (this vol., pp. 75 
and 308). Poirrier’s orange is nsed as indicator. The method may 
be used in determining chlorine in urine. H. M. 

Volumetric Estimation of Chlorine, By J. T. White ( Ohem . 
News, 58 , 229—230).—About 45 c.c. of a solution containing chlorides 
is mixed with 1 gram of permanganate and 5 c.c. of sulphuric acid 
diluted with an equal volume of water; this is then gently heated in 
a current of carbonic anhydride free from acid, the liberated chlorine 
absorbed in a solution of potassium iodide, and the free iodine titrated 
with thiosulphate; the results obtained are good. If bromine and 
iodine are also present in the solution, the former is first separated by 
boiling with permanganate and aluminium sulphate (free from or 
containing a known quantity of chlorine) ; the chlorine may then,be 
estimated in the above manner, and the iodine remains behind its 
iodate. 

The iodine of an iodide may he distilled from mixtures containing 
chlorides and bromides by ferric chloride, chromic acid, and hydrogen 
peroxide. D, A. L. 

A New Method of Estimating Free Hydrochloric Acid in 
the Contents of the Stomach. By J. Sjoqvist (Zdt physiol, 
Chem 13, 1—11).—The oldest method is that of Bidder and 
Schmidt, who were the first to prove the existence of free hydro¬ 
chloric acid in the gastric juice. Babnfeau’s method, modified by 
Cahn and v. Mering (Deut. Arch. 7clin. Med., 39, 239), consists in 
distilling off the volatile acids and shaking the residue with a large 
excess of ether which takes up the lactic acid; this is separated, and 
cinchonine is added to the remainder until the reaction is neutral, 
then it is shaken four or five times with a large excess of chloroform, 
which takes up the cinchonine hydrochloride; the chloroform . is 
distilled off, and the chlorine estimated in the residue^ Another 
method devised by Cahn and v. Mering consists in distilling the 
contents of the stomach with water three times. The volatile fatty 
acids are estimated in the distillate. The residue is shaken six time? 
with 500 c.c. of ether, and this is evaporated to dryness, and the 
lactic acid estimated by titration. The residue ! contains the hydio- : 
lg|dcric acid, and this also can be estimated by titration* 1; : y’ , 
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Another method used by Seetoann (Zeit. kb'n. Med., 51, and 
Hehner (Zeit. anal. Ohem 17 , 230), consists in neutralising the 
stomach-contents by titrating with sodium hydroxide, evaporating to 
dryness, and carefully incinerating. The ash is extracted with water, 
and in the extract the alk&li present is estimated by titrating with an 
acid; the difference between the amount of alkali added, and the 
amount of alkali found, gives the amount which must have combined 
with hydrochloric acid. 

This method, however, gives too high results; and the other 
methods take too long, and too large a quantity of the necessary 
reagents to be available for clinical work. 

The method now recommended gives absolutely accurate results, 
and is sufficiently simple to use clinically. The contents of the 
stomach are evaporated to dryness with barium carbonate and then 
incinerated; barium chloride remains unchanged, and the salts of the 
organic acids are burnt to barium carbonate. The barium chloride is 
then extracted with water, and the quantity of barium dissolved is a 
measure of the original amount of free hydrochloric acid. The 
barium may be estimated by Mohr’s titration method. In this 
method, potassium dichromate is added to the barium solution, by 
which means a precipitate insoluble in water and acetic acid is 
formed; the indicator of the end of the reaction is the yellow colour 
which the smallest excess of the dichromate gives to the liquid which 
floats over the precipitate, A more delicate test for excess of the 
diehromate is, however, Wurster’s tetramethylparaphenylenediamiue 
paper. Potassium diehromate in an acetic acid solution acts in the 
same way as ozone, to test for which the paper was originally used; 
it turns it blue. 

The titration is carried out as follows:— -The solution of barium 
chloride is , placed in a beaker, and a quarter of its volume of 
alcohol added* then a few c.c. of a 10 per cent, solution of sodium 
carbonate containing 10 per cent, of acetic acid. A standard solution 
of potassium diehromate is then added from a burette till the end- 
reaction is obtained. Directions are given for the preparation of the 
standard solution: the most convenient was found to be one of which 
each c.c. corresponded to 4*05 mgrms. of HOI 

The method was tested with known strengths of hydrochloric acid, 
and mixtures of hydrochloric and lactic acids, and with artificial 
gastric juice. The results obtained were exceedingly accurate. The 
paper concludes with the account of the results obtained from actual 
* stomach-contents by the use of the method. These may be sum¬ 
marised as follows;— 
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Percentages. 


Case. 

heaetions for HCL 

Keactiocs for lactic 
acid. 






Total acidity. 

HCL 

1. 

Doubtful........... 

Well marked........ 

0*15 

0*02 

9 

: Positive. 

Positive... 

0*29 

0*132 

3......... 




0*076 

4 . 


Doubtful .. 

0*2 

0*138 

5,. 

. I 

Positive .. 

0*295 

0*144 

6. 

j >’ .1 

Weak... 

0*189 

0*164 

7. 

f Negative ..I 

Positive.... *... 

0*14 

0*03 


W. D. H. 

Ssparation and Estimation of Chlorine, Bromine, Iodine, 
and Cyanogen. By G. Errera ( Gazzeita , 18,.244—258).—Although 
it is but seldom in ordinary analytical work that cyanogen has to be 
determined in the presence of chlorine, bromine, and iodine, yet it 
frequently happens in determinations of the halogens in organic com¬ 
pounds by combustion with lime, that cyanogen is formed, and is 
precipitated along with haloid silver salts. The method adopted by 
the author is founded on the successive action of the halogen acids 
on the mixed silver salts. 

1. Separation of Cyanogen from one of the three Halogens and of two 
Halogens from one another .—In determining cyanogen and chlorine, 
the mixed silver salts, dried at 100° and weighed, may be treated with 
hydrochloric acid, but the action is slow • the increase in the weight 
of the precipitate multiplied by 14*28216 gives the weight of the 
silver cyanide present which has been decomposed,, and the chlor¬ 
ide originally present can be estimated by difference. It is, however, 
far better to treat the' mixed salts with hydrobromic or hydriodie 
acids. In this case, both the cyanide and chloride are converted into 
silver bromide or iodide, as the case may be. The formulae for the 
calculation are— 

m __ an + l(n -f 1} __ am — h(m + 1) 


where y is the cyanogen, ® the chlorine, a the weight of the mixed 
silver cyanide and chloride, h that of the silver in these mixed salts 
(calculated from the weight of the final product, silver bromide or 
iodide), n the ratio of silver to cyanogen in silver cyanide, m the 
ratio of silver to chlorine in silver chloride. The same formulae are 
applicable to the other halogens. 

In estimating two halogens in the presence of one another, the ordi¬ 
nary process of treating the mixture with gaseous chlorine is the best. 

2. Separation of Cyanogen from two of the Halogens and of the three 
Halogens from one another ,—The mixture of silver cyanide with fhe 
silver halogen compounds is carefully dried at 100® and treated with 
Jnming hydrochloric acid, this converts the silver cyanide into.chlpr- 
t] *e other silver salts unacted on $ the. product is then 
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dried at 100°, heated until it fuses and weighed. It is then heated 
in a current of chlorine and again weighed. 

Let x and y be the amount of the halogens, and v that of the 
cyanogen. Also a the weight of the original precipitate of mixed 
salts, c the weight after treatment with hydrochloric acid (or hydro- 
bromic acid), and h the total weight of silver present, calculated from 
the silver chloride obtained as the final product. 

The equations are as follows for the three mixtures:— 

Cy = v = (o — a) 2*76679. 

Br = y = c 1*79680 - b 2*38711. 

Cl - a = a 3*76679 + b 1*38711 - c 4*56361. 

Cy = v = (o — a) 2*76679. 

I = y = c 1*38796 - b 1*84395. 

Cl as = a 3*76679 + b 0*84395 - c 4*15476. 

Tn the case of a mixture of cyanide, bromide, and iodide it is 
better to treat with bydrobromic acid instead of hydrochloric acid. In 
this case the equations are— 

Cy = v = (c — a) 0*48308. 

1 s= y = o 2*70501 - b 4*70902. 

Br = a? = a 1*48308 + b 3*70902 - c 3*18810. 

With a mixture of the three halogens, the weighed silver precipitate 
is treated with hydrohromic acid, weighed, and then heated in a 
current of chlorine as above. 

Cl = v sis (c — a) 0*79680. 

I ' = y = c 2*70501 - b 4*70902. 

Br = as = a 1*79680 + b 3*70902 - e 3*50180. 

3. Separation of Cyanogen from the Halogens when all three of the 
latter are present.— The precipitate of mixed silver salts is dried at 
100°, divided into two portions and weighed. One of, these is treated 
with fuming hydrochloric acid, avoiding as far as possible any great 
excess of the acid, dried at 100°, heated until it fuses, and weighed., 
Tbeeecond portion is treated with hydrohromic acid of sp. gr. 1*49 
in precisely the same way, and the product after fusion and weighing 
is heated in a current of chlorine and again weighed. If x, y 9 z, and 
^ be the quantities of chlorine, bromine, iodine, and cyanogen present, 

■ a the weight of the mixed silver salts, c the weight of these (calcn- 
, lated) after treatment with hydrochloric acid, d the same after treat¬ 
ment with hydrohromic acid, and h the total weight of silver present 
calculated from the silver chloride obtained as the final product, 
then 

Cy = (c - a) 2*76679. 

I 2*70501 ~ d 4*70902. 

Br = y = b 3*70902 f e 1*79680 - d 3*50180. 

• 1 ■ Cl = « = (d - c) 0*79680 - (« - a) 3*76679. 

In the paper, full details are given of the way in which these 
equations are obtained, and also results obtained by the use of the 
methods described* . $ \ : < 0# 33, G* 
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Estimation of Sulphur in Burnt Pyrites. By J. Watson (J. 
Soc . Cliem. Ind ., 7, 305—307).—The following volumetric method for 
the estimation of total sulphur has been in daily use at the Newcastle 
Chemical Works for about nine years, and during that time has been 
introduced into other works where it appears to have displaced 
Pelouze’s gravimetric method. 2 grains of sodium hydrogen carbon¬ 
ate of known alkalinity is mixed in a platinum crucible with 
5T6 grams of the powdered sample of burnt ore, and heated gently 
over a low Bunsen flame for about five minutes, after which the mass 
is broken up with the end of a wire stirrer. The heating is then 
increased and continued for 10 or 15 minutes, when the mass is 
washed out with warm water into a beaker, boiled for^ 15 minutes, 
filtered, and washed. The filtrate is then titrated with standard 
hydrochloric acid, using methyl-orange as indicator. 

* The author has found this method useful also in ascertaining what 
proportion of the residual sulphur in burnt ore exists as sulphide, 
which should have been available for acid making with perfect com* 
bnstioii. He proposes to estimate the soluble sulphur and deduct 
this from the total sulphur found by the volumetric method just 
described, the difference being the sulphur existing as sulphide. 

A convenient method of estimating the soluble sulphur is bylooilmg 
a weighed quantity of burnt ore with a known quantity of standard 
sodium carbonate, filtering, washing, and titrating the filtrate with 
standard acid. For green ore, the method is not satisfactory, although 
various modifications have been tried by the author. D. B. 

Volumetric Estimation of Acids. By Engel (Bull. Soc. Ohim ., 
50, 197).—A claim to priority as regards the method for sulphuric 
acid described by Linossier (this vol., p. 75), 


Volumetric Estimation of Sulphates. By D. Sidersfy (Chem. 
Centr 1888, 1293, from Mon. Set ., 32, 1132—1139).—lie method 
depends on the double decomposition between sodium carbonate and 
barium chloride. To the solution containing sulphates, an excess of 
barium chloride is added, and this excess is determined by the addi¬ 
tion of sodium carbonate until phenolphthalein shows the presence of 
the latter in excess, or the reaction becomes sharper still if instead, qi 
titrating the excess of barium chloride with sodium carbonate, a 
quantity of sodium carbonate equivalent to the added barium chlo¬ 
ride is added, and then the excess of the sodium carbonate titrated 
with barium chloride in the presence of phenolphthalein. 

The solution must be perfectly neutral, and any sulphide^ thio¬ 
sulphates, or sulphites present must be removed. So also the presence 
of calcium or magnesium oxide and of phosphoric or oxalic acids must 
be avoided. J. W, L* 


The true R61e of Soda-lime m the Estimationof?^|trogem 
, By Quanto (Bull. Soc. CMm., 50,198—201).—uenal e^ianation 
of the action of the soda-lime in nitrogen 
gi®teref the alkuliqe hydroxide being deeq?^^ 

^fejPgaaie substance, yields nascent hydrogen which fe-mbiues'yrtti’ 
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the nitrogen to form ammonia. Experiments were made in which 
calcined sand, calcium carbonate and sulphate, baiyta, and lime were 
used instead of soda-lime ; the nitrogen is still given off as ammonia, 
hut there remained a carbonaceous residue containing nitrogen. 
The author considers that the action of the soda-lime is to convert 
this residue of nitrogen and carbon into sodium cyanide, and that 
this is transformed by water-vapour from the back part of the tube 
into sodium carbonate and ammonia; further, that a very high tem¬ 
perature is unnecessary. These views are supported by the results of 
experiments which are described. N". H. M. 

New Method for the Estimation of Nitrogen. By J. H. 

Smith (/. Soc . Chem. Ind 7, 307—308).—The method, which is a 
modification of the process of estimating organic substances by oxida¬ 
tion with potassium permanganate (Abstr., 1888, 90), consists in 
attacking the nitrogenous product with a large excess of potassium 
permanganate and a small amount of potassium bromide—bromine 
being alternately liberated by the permanganate and reduced to 
hydrohromic acid whilst oxidising the organic substance and liberat¬ 
ing or further oxidising its nitrogen, a small amount of bromide thus 
serving to oxidise a comparatively large amount of organic substance. 

The author gives the results .of experiments on the oxidation of 
ammonia* cyanides, and carbamide in acid bromide permanganate 
solution, which show, in the case of ammonia, an oxidation of 72 per 
cent, of the total nitrogen to nitric acid, with cyanides complete 
oxidation to carbonic anhydride and nitric acid, and with carbamide 
first oxidation, as in the well-known alkaline hypobromite reaction, and 
subsequently oxidation of the nitrogen as in the case of ammonia. 

The investigation is being pursued with the view of ascertaining 
whether this oxidation of nitrogen is likely to vitiate determinations of 
organic matter by permanganate, . D. B. 

Estimation of Phosphoric Acid with Silver Nitrate. By J, 
Clark (/. Soc. Chem . Ind., 7, 311—312).—The author has investi¬ 
gated the accuracy of Perrot’s volumetric process for the estimation 
of phosphoric acid based on precipitation as silver phosphate (Abstr., 
1882, 94). His experiments show that with pure materials the method 
is capable of yielding good results in the absence of iron and alumina; 
but when applied to manures and natural phosphates the following 
modifications are necessary :■—(L) The dissolution of the silver phos¬ 
phate precipitate in nitric acid and titration of the silver with thio¬ 
cyanate. (2.) The neutralisation of the acid solution with aqueous 
soda instead of ammonia to avoid the presence of an excessive 
quantity of ammoniacal salts which affects the results. (8.) The 
previous precipitation, of the iron and alumina as phosphate by 
means of sodium acetate containing free acetic acid. D. B, 

Estimation ofi Nitrogen in Vegetable Soils, By Berthelot 
and G. Andr$ {Comp, rend., 107, 852—854).—Vegetable soil care- 
‘ fully freed from occluded air by repeated treatment with carbonic 
anhydride, was enclosed in a well-stoppered flask filled with carbonic 
'anhydride; Under these conditions^ there can be no alteration in 
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the total quantity of nitrogen present. The total^ nitrogen was de¬ 
termined before the soil was put into the flasks in May, 1888, and 
again in October, 1888. Three different varieties of^ soil were 
analysed, and the numbers represent the amount of nitrogen per 
kilo, of soil dried at 110°. 


Mar, October. 

Kitchen garden ... 0*9*71 gram. 0*986 gram. 

Garden. 1*6*551 „ 1'6552 „ 

Field. 1*744 „ 1'776 


These numbers indicate the magnitude of the experimental errors ir 
independent determinations of nitrogen in homogeneous soils. * 

C. H. B. j 

Estimation of Nitrates by KjeldahPs Method. By M. A. 
Scovell (Bull. TJ.S . I>ep. A gric ., 16 , 51—54). — The results of Jodlhaur’s 
pheuolsulphonic acid modification (Abstr., 1886, 834) are apt to be 
somewhat low. The author, substituting 2 grains of salicylic acid for 
the pheuolsulphonic acid, obtained numbers of almost theoretical 
accuracy, both with pure nitrates and with mixtures made to represent 
fertilisers. M. J. S, 

Estimation of Phosphoric Acid, By G. Lnsossiss (Bull. Sod. 
Ghim. r 50, 353—354).—The solution of the phosphate acidified with 
nitric acid and free from hydrochloric and sulphuric acids, is heated 
nearly to boiling and treated with an excess of bismuth nitrate; 
the clear, supernatant liquid is decanted on to a filter and the pre¬ 
cipitate washed several times with boiling water; the filter is washed 
with a saturated aqueous solution of hydrogen sulphide, the mass of 
the precipitate treated in the same manner, and well shaken with 
the saturated hydrogen sulphide solution ; the clear liquid is filtered 
and the residue again treated with hydrogen sulphide, Finally the 
bismuth sulphide is put on to the filter and washed with the hydrogen 
sulphide solution until the filtrate no longer shows a reaction with 
Poirrier’s orange. The filtrate is boiled and the phosphoric acid 
determined with decinormal soda solution, using Poirrier’s orange 3 
as indicator. For very exact determinations, a second flask of the 
same size and containing the same amount of water and indicator 
should be used for comparison. (Compare ibis voL, p. 75.) 

4 ST. H. M, 

Estimation of Carbon m Iron, Steel, &e. By T. W. Hoaa 
(Ghem. News, 58 , 199).—The borings are covered to a depth of about 
half an inch with concentrated cupric chloride, considerable excess of 
strong ferric chloride added, the mixture stirred for five minutes, 
heated gently to boiling, and acidified with a few drops of hydro¬ 
chloric acid ; the carbonaceous residue is then collected and treated 
as usual. When silicon is also present, the carbon should l>e filtered 
as soon as the decomposition is complete. The cupric and ferric 
chloride solutions should be neutral; the latter is added to prevent 
the formation of cuprous chloride which is objectionable from the 
J|faculfey of keeping it in solution. D. A* li* : 
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Volumetric Estimation of Zinc Oxide. By R. Benedict and 
M. Cantor ( Zeit. angew. Chem 1888, 236—237).—Contrary to the 
statement of Classen, zinc oxide and carbonate can be accurately 
titrated with standard acid and alkali, using methyl-orange as indi¬ 
cator, and zinc salts using phenolphthalein. The oxide or carbonate is 
dissolved in excess of acid and the excess titrated back by soda solu¬ 
tion. Zinc salts are dissolved in water (50 c.c. to 0T gram ZnO), 
phenolphthalein is added, and then standard soda solution to intense 
red colour. A few more c.c. of soda is then added, the mixture is 
boiled for some minutes, and the_ excess of soda titrated. If either 
free acid or zinc oxide is present in the zinc salt, it is neutralised in 
presence of methyl-orange by alkali or acid, as the case may be. 

M. J. S. 

Estimation of the Percentage of Lead in Tin-Lead Alloys 
fey taking the Specific Gravity. By 0. Winkler ( Chem . Zeit , 12, 
1229—1231).—The author describes a simple apparatus for measuring 
the water displaced by the immersion of the object when determining 
the sp. gr. He recommends the nse of such determinations, when 
made with some hundreds of grams of material, for the estimation of 
the proportion of lead in tin-lead alloys. D. A. L. 

Estimation of Copper by the Iodide Method. By R. 
Williams (Ghem. News, 58 , 272).—The author finds this method 
both expeditious and accurate in the case of refined or of pure copper; 
but impurities sueb as lead, iron, and arsenic are prejudicial. Ferric 
acetate and nitrate liberate iodine from the potassium iodide; arsenic 
acid also quickly decomposes that salt. D. A. L, 

Separation of Manganese and Allied Metals from the Sesqui- 
oxide-group and Phosphoric Acid. By C. Mein eke (Zeit. angew ,. 
Chem 1888,219—232).—In the analysis of ferruginous materials, the 
determination of manganese, calcium, and magnesium, as also of small 
quantities of copper, nickel, cobalt, zinc, and barium, is of frequent 
occurrence. It is usual to separate from these the iron, aluminium, 
and phosphoric acid in a single operation. As the bulkiness of the 
precipitate renders complete washing tedious, it is recommended 
to adopt partial filtration and to take a measured portion of the 
filtrate. If, as is usually the case, the liquid is filtered hot, the tem¬ 
perature must be taken at each measurement and the volumes 
corrected. Muller employs flasks with the necks so graduated as to 
measure off three-fourths of the original solution, allowing at the 
same time for the bulk of the precipitate and for a fall of tempera* 
ture from 90° to 80°. Test analyses show that the corrections so 
made can be depended on. 

Precipitation of the Iron , 8fc., by Alkaline Acetates ,—The conditions 
for the successful separation of manganese from iron by a single pre¬ 
cipitation, are the iffeutralisation of the solution as perfectly as possible, 
the use of only small quantities of acetates and acetic acid, and a 
rapid but short boiling. A little iron usually remains unprecipitated, 
Muller, for the analysis of spiegeleisen and ferromanganese, dissolves 
1 ; 92 grams in 16 c.c. of hydrochloric acid (1*12) and 5 c.c. of nitric 

Voh, LYx, ' 1 ’ y 
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acid (1*2), adds ammonium carbonate until a permanent precipitate is 
obtained, dissolves tbis by 10 drops of hydrochloric acid, adds 5 c.c. 
of ammonium acetate (glacial acetic acid neutralised with ammonia 
of 0*96 sp. gr.), with 1 c.c. of glacial acetic acid, dilutes to 500 c.c., 
and heats to boiling. Taking three-fourths of the solution as above, 
and precipitating the manganese by hydrogen dioxide, he weighs as 
manganoso-mari gaiiic oxide, of which 0*1 gram corresponds with 1 per 
cent, of manganese. By using these proportions, a rather large 
amount of iron remains unprecipitated, but it very exactly compen¬ 
sates for tbe loss due to the unexplained fact that three-fourths of the 
solution contains only on an average 78*7 per cent, of the manganese. 
The manganese precipitate always contains nickel and cobalt. As the 
amount of these is fairly constant, a deduction of 0*2 per cent, is made 
in the case of 10 per cent., and 0*24 for 20 per cent, of manganese. 
The determination can be completed in three-quarters of an hour. 

Precipitation of the Iron by Neutralisation with Ammonium Carbonate 
and Boiling .—The solution must be free from sulphates. Ammonium 
carbonate is added until tbe liquid just loses its transparency, and it 
is then heated to boiling. Partial filtration of the hot liquid is advis¬ 
able, as the precipitate cannot be completely washed without some 
iron dissolving. Copper, cobalt, nickel, manganese, zinc, calcium, 
magnesium, and barium are almost perfectly separated from iron and 
aluminium by this method. In the case of the three last, a, little am¬ 
monia should be added after the boiling, and boiled out again; the 
basic ferric chloride is thus converted into hydroxide, which can be 
washed. In presence of copper, this addition is inadmissible, and it 
also occasions the loss of a trace of manganese. Without it, traces of 
iron remain in solution. 


Precipitation by Alkaline Sulphates *—The liquid is neutralised with 
ammonia and ammonium carbonate until a small permanent precipi¬ 
tate forms, leaving the solution still of a deep brown colour and feebly 
acid. On now adding ammonium sulphate, the iron is thrown down 
at ordinary temperatures as basic sulphate. Manganese, copper, 
nickel, cobalt, and zine remain entirely in solution. Aluminium is 
partially precipitated. To remove it completely, together with any 
traces of iron still in solution, a few drops of ammonium acetate 
should be added and the liquid boiled. 


Eritzscbe adds to the feebly acid solution a small quantity of sul¬ 
phuric acid, and then sodium hydrogen carbonate so long as this pro¬ 
duces a brown precipitate of basic ferric sulphate. S&mstrdm omits 
the sulphuric acid, with the advantage that the liquid remains clear 
to witmn a few drops of complete neutralisation. The basic ferric 
chloride separates suddenly and completely, whilst manganese is not 
thrown down by an excess of the reagent as long as the liquid ShoWs 
the faintest acidity. In tbe presence of more than traces of aluminium, 
this and Fritzsche’s method are inapplicable. Qalcitnn and magne* 
slum can be perfectly separated from iron bv method; barium 
only when in small proportion. For preparing the mfcnganege fcdMs. 
tion for volumetric determination, this method does not appear prefen- 
^•able 4© Yolhardt’s zinc oxide process (Abstr., 1880, bfe), but for 
the author regards it as the. most r 



ANALYTICAL CHEMISTRY. 


311 


yet brought forward. To prevent tbe manganese precipitate from 
containing alkali, it should be heated with ammonia and ammonium 
chloride for some time before filtering. M. J. S. 

Estimation of Chromium by Hydrogen Peroxide. By A. 
Caenot (Gompt. rend , 107, 948—949).—It is well known that with 
solutions of chromic acid, hydrogen peroxide produces a fugitive, deep 
"blue colour, which according to Moissan has the composition Cr 03 ,H 2 0 3 . 
When decomposition takes place, the solution contains, a quantity of 
sesqnioxide equivalent to the hydrogen peroxide decomposed. 

The chromate or chromic acid solution is diluted to about 50 e.c., 
and nearly neutralised, the reaction being left acid. Commercial 
hydrogen peroxide diluted with 5 to 20 volumes of water is run into 
the liquid from a burette. A dark coloration is produced which turns 
blue and then green. The titration is ended when the blue coloration 
is no longer produced as a drop of the peroxide falls into the liquid. 
The same operation is repeated with a standard solution of pure 
potassium dichiomate. It is advisable that the conditions in the two 
titrations should be as nearly identical as possible. If the solution is 
too concentrated, the green colour of the reduced chromium masks 
the blue Coloration. C. H. B. 

Analysis of Commercial Scheelite, By K. Rusag ( Ghem . Zeit., 
12,1316).—Tbe following method of decomposing scheelite is recom¬ 
mended, as by it all inconvenience from silica is avoided. The finely 
pulverised mineral is heated with hydrochloric and hydrofluoric acids 
, ftniil the silica aud excess of hydrofluoric acid are removed, the 
residue is moistened with fuming hydrochloric acid, and after a little 
while heated with plenty of hot water. The precipitated tungstic 
acid is washed, dissolved in ammonia, ammonium chloride added, and 
the solution filtered. The filtrate is evaporated to dryness with ammo-* 
ilium chloride, redissolved, and again evaporated to dryness with 
ammonium chloride; these operations are then repeated once or twice 
more, and the residue is ultimately ignited, at first below a red heat, 
hut finally strongly. The tungstic acid obtained in this manner is of 
a pure yellow colour, and although it dissolves incompletely and 
with difficulty in ammonia, it nevertheless yields a sodium tungstate 
completely soluble in water, and from which neither sihca nor alumina 
are deposited when the solution is boiled with ammonium chloride. 

D. A. L. 

Volumetric Estimation of Antimonious and Arsenious 
Acids. By A. Joixis (Zeit. ang&w. Chern., 1888, 160—163).—Anti¬ 
monious acid is completely oxidised to antimonic acid by an alka* 

; line solution of potassium manganate, according to the equation' 
Sb*O s rp 2 E a Mn 04 = Sb^Oc + 2K 2 Mn0 3 . The oxidation of arsenious 
to arsenic acid is precisely analogous. The manganate solution may 
Contain 4 or 5 grams of potassium manganate and 8 or 10 grams of 
potash in the litre. It is standardised by a solution of tartar emetic con¬ 
taining 10 grams in a litre or by a solution of arsenious acid in dilute 
hydrochloric acid. The titration is performed by simply running in 
the antimony or arsenic solution to a measured Volume (5 or, 10 c*c.) 
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of the manganate, with shaking, until the green colonr changes to a 
clear yellowish-brown. Only after a time does the solution become 
turbid from separation of manganese dioxide. Substances in which 
the anfimonions acid is to be determined are dissolved in hydrochloric 
and tartaric acids, diluted to a known volume (200 c.c. to each gram), 
and employed in the same way, taking care to keep the mixture 
strongly alkaline. The manganate solution should be freshly pre¬ 
pared, as it does not keep well. M. J. S. * 

Volumetric Estimation of Antimonie Acid. By G. v. Knokre 
(. Zeit . angew, 1888, 155—157).—Weil’s method (Abstr., 1879, 

278) is rapid, but only approximate, owing to the difficulty of ascer¬ 
taining the exact point at which the green colour of the cupric chlo¬ 
ride disappears. Weller’s process is based on the reduction of antimony 
pentachloride to trichloride by heating with potassium iodide, and 
estimation of the liberated iodine. The antimonie acid or salt is boiled 
with hydrochloric acid and potassium iodide in Bunsen’s chlorine dis¬ 
tillation apparatus until the mixture becomes colourless, the iodine 
being received in cold potassium iodide. Iu the absence of other oxi¬ 
dising agents, the method yields good results. 

Herroun (Abstr., 1882, 661) adopts the same reaction, but omits 
the distillation. The author finds, however, that in the cold the 
reaction is either incomplete or very slow, since after decolorisation 
with thiosulphate, free iodiue again appears in the liquid, Neither 
can satisfactory results be obtained when antimonie acid is reduced 
by boiling with hydrochloric acid and potassium iodide until the free 
iodine is all expelled, and then titrating the solution with standard 
iodine after addition of sodium hydrogen carbonate. Fleischer 
(Lehrb . der Titrirmethode, 2nd ed., 306) recommends reduction with 
sulphurous acid and subsequent titration with iodine. Complete 
reduction could not be effected in an open basin. The following pro¬ 
cess is, however, satisfactory:—The antimonate, strongly acidified 
with hydrochloric acid, is treated in a roomy fiask with strong solu¬ 
tion of sodium sulphite added gradually in small portions. It is then 
vigorously boiled until the sulphurous acid is expelled/ A drop of 
phenolphihaleiu is added and then potash until the red colour appears. 
This is removed by a small excess of tartaric acid; sodium hydrogen 
carbonate is then added, and the liquid is titrated with iodine. 

M, J. S. 

Estimation of Nitrates in Natural Waters. By S. 0. Hoofer 
(JB er., 21, 3302).—One part of nitric acid in two millions gives, under 
certain conditions, a green coloration with a sulphuric acid solution 
of carbazole (compare Grabe and Glaser, this Journal, 1872,802). 
This reaction can be employed for the estimation, of nitrates in 
natural waters as follows :•—-A measured quantity of the water (2 c.c, 
or less according to circumstances) is mixed with about 4 c.c. of con¬ 
centrated sulphuric acid, and a small quantity of a sulphuric acid 
solution of carbazole added to the cold mixture. The coloration is 
then compared under exactly similar conditions with that produced 
by various quantities of a solution of potassium nitrate of known 

- . ■ , ■ . -’m' v. w v;-' 
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This method, and the precautions to be observed in presence of 
chlorides, nitrites, <&c., will be fully described in a subsequent paper. 

Estimation of Acetone in Methyl Alcohol. By J. Messingbr 
(Ber 21, 3366—3372).—Kramer’s method of estimating acetone in 
methyl alcohol by weighing the iodoform obtained on treating the 
sample with aqueous potash and iodine solution (Abstr,, 1880, 826) is 
not only somewhat tedious and troublesome, but also gives results 
which are too high when the quantity of acetone present is small. A 
rapid and trustworthy method has been devised by the author, who 
estimates volumetrically the amount of iodine required to convert the 
acetone into iodoform. 20 c.c., or, if much acetone is present, 30 c.c. 
of normal potassium hydroxide solution and 1 to 2 c.c. of the methyl 
alcohol are shaken together in a stoppered flask, and 20 to 30 q.c. of 
one-fifth normal iodine solution is run in, and the whole shaken for 
35 to 30 seconds until the solution becomes clear; it is then acidified 
with hydrochloric acid (sp. gr. = 1'025), an excess of decinormal sodium 
thiosulphate added, and finally titrated back with the iodine solu¬ 
tion, starch being used as an indicator. The calculation is based on 
the equation given by Orndorfi and Jesse 1 for the action of bleaching 
powder on acetone (this voL, p. 34), which when modified to repre¬ 
sent the action of iodine in the presence of potassium hydroxide, 
indicates that 3 mols. of iodine are required to convert 1 mol. of 
acetone into 1 mol. of iodoform. Inasmuch as commercial potas¬ 
sium hydroxide almost invariably contains nitrite, it is necessary to 
correct for this, which can readily be done by adding a decigram or 
two of potassium iodide to 20 c.c. of the normal solution, and 
titrating the liberated iodine in the nsual way. Results obtained 
by the use of the method are given in the paper. W. P. W. 

Detection of Invert-sugar in the Presence of Cane-sugar by 
Means of Soldaini's Solution. By E. Parous ( Ohem . Zeit., 12, 
1316).—For this purpose, 5 grams of sugar are directly dissolved in 
50 c.c. of Soldainfs solution, or the latter is added to a solution con¬ 
taining 5 grams of sugar. To detect traces of invert-sugar, the second 
plan is the best, but the solution must not be too dilute; 10 grams 
of sugar are therefore dissolved in 50 c.c. of water, filtered, and 25 c.c*' 
of the fiitrate run into 50 c.c. of boiling hot Soldaini’s solution, the 
mixture is then boiled over a naked flame for five minutes with 
frequent shaking/ and filtered. If, however, clarification with 
lead acetate is desirable, 20 grams of sugar are dissolved in water, 
lead acetate is added, the whole made up to 50 c.e. and filtered. 
25 c.c. of the filtrate is treated with sodium carbonate, to remove 
excess of lead, made up to 50 c.c., filtered, and then 25 c.c. of this 
filtrate is treated as in the above experiment. There is almost 
always a turbidity produced when the alkaline sugar solution is 
boiled with Soldaini’s solution, therefore the filtered precipitate 
should be carefully examined for cuprous oxide to be sure,that reduc¬ 
tion has taken place. Febling’s solution gives no turbidity on boiling 
with solutions eon taming lime, but it is not suitable for the detection 
^ qf small quantities of invert-sugar. / B. A. L. 
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Indirect Analysis of the Sugar-beet. By D. Sideesky (Ann. 
Agronom 14, 407—420).—The indirect analysis is usually made on 
the juice expressed after rasping, the chief determinations being made 
by taking the specific gravity of the juice, and determining the sugar 
in it by the polariscope after clarification with lead acetate. The- 
sugar found is multiplied by the factor 0'95 to give the percentage 
existing in the root itself, but it is well known that the results so 
obtained do not always agree very well with direct estimations of the 
sugar in weighed samples of the root, made by the Scheibler-Soxhlet* 
process. The indirect method, however, possesses so many points 
of convenience and advantage, that the author has sought carefully 
for the sources of error, with a view to make the results of the two 
methods harmonise. He shows from a number of sources that the 
factor 0*95 is very close to the troth, and that even in abnormal 
roots the proportion of juice to the total weight of root is not far 
enough from this to cause serious error. Next he shows that the 
optically active substances other than cane-sugar contained in the 
juice do not cause more than a very slight error, even if the positive 
and negative errors do not cancel each other. Next, that the precipi¬ 
tate caused by the lead acetate certainly augments the richness of 
the juice in sugar a little by diminishing its volume, hut that to 
correct this it suffices to deduct 0*17 from the saccharine richness of 
the juice in the ease of roots containing 12—15 per cent, of sugar. 
Finally, he traces the important source of error to the fact that the 
juice expressed from pulped or rasped roots is not the normal juice 
as it exists in the whole root, bnt that the torn cells easily yield up 
their juice at first, whilst the whole or closed cells retain theirs, and, 
on increased pressure yield only an abnormal juice by extravasation 
through their walls. Accordingly, the expressed juice varies in com¬ 
position both with the fineness of the rasping and with the amount 
of pressure used. As it is not possible to rasp so completely as to 
disintegrate every cell, nor on the other hand to press so strongly as 
to deprive every cell, torn or whole, of all its juice, the author pro¬ 
poses to rasp or pulp in the ordinary manner, and to extract the 
juice in a centrifugal machine without using any pressure. Much 
less juice is obtained, but this is of normal composition, as it comes 
from the torn cells only, and on taking its density with the Mohr- 
Westphal hydrostatic balance (the hydrometer is not sufficiently 
accurate), and its rotatory power in the polariscope after treatment 
with lead acetate, and applying the usual factors, results are obtained 
in close accordance with direct estimation of sugar made out the root. 
In 14 samples the greatest difference observed was 0 4 per cent* of 
sugar, whilst by the method of expression th© differences ranged up to 
3/4 per cent. Moreover, the “quotient of purity ” of th© juice 
obtained in the centrifugal extractor agrees much better with that of 
the juice actually obtained in the diffusion process than does that of 
the juice obtained by pressure. J # M, JEL M, 


Estimation of Sugar in Beet by Digestion* in & 

BflW, by J, Weisbsso, by L. Battut, and by It Qmm iMM, 
r., 1888, 777—786).—On a*- ’ ^ " ' * “ 
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for the estimation of sugar by polarisation, that water be substituted 
for alcohol, as being simpler and cheaper; but in order to clear the 
liquid previous to polarisation, the addition of triplumbic acetate is 
necessary, and the influence of this addition on the rotatory power 
of the sugar, as also that of the alcohol as compared with water, is 
here discussed and experimented on by several writers, 

J. Weisberg (Oesterr, TJng ♦ Zeit. Zucker-Ind, 1887, 272) considers that 
pure aqueous solutions of saccharose may be mixed with much lead ace¬ 
tate without any effect on the rotation; this observation is confirmed 
by Muntz, who adds that no opacity is produced, whilst an alcoholic 
solution of sugar is affected by lead, the rotatory power being reduced 
1° by the addition of 1 c.c. of lead solution. If, however, impure solu¬ 
tions of sugar (such as beet-juice) are examined, then the first portion 
of lead which precipitates impurities has no influence, but a further 
addition reduces the polarising power. In the case referred to, 2 c.c, 
of solution, added to 50 c.c- of root extract and alcohol, has no more 
effect than 0*55 c.c. in the polariscope, but 9 c.c. causes a reduction to 
the extent of 0*4°, consequently only so much lead should be added as 
insufficient to precipitate all impurities, and to facilitate this result a 
definite solution of triplumbic must be employed; it is prepared as 
follows: fiOO grams of lead acetate, and 200 grams of lead oxide are 
dissolved in water to 29° Baume (Weisberg), or treated with 2 litres 
boiling water, filtered, and brought to 30° Baumd (Pellet), 

As before stated, Pellet finds that the extraction of beetroot mash 
may be as well performed with water as with alcohol, and considers 
that the differences which have been observed by other experimenters 
is due to their having added too much lead solution to the alcoholic, and 
too little to the aqueous extract; moreover, he considers it necessary to 
destroy all alkalinity of the alcoholic extract by acetic acid ; the same 
holds good for the aqueous extract. Pellet further states that the 
sugar may be all extracted by cold water and lead solution, but the 
, roots must be very finely pulped; this process of extraction in the cold 
is termed by Pellet “ the method of the future,” and his directions are 
as follows: 26*048 grams of the finely pulped roots, the particles of 
which must not exceed f—f mm,, are mixed with water and 3—6 cm. 
pf the lead solution above referred to, and after a thorough shaking, 
and addition of c.c. of ether, the whole is made up to 200*7 c.c., 

filtered, acidified with a few drops of acetic acid, and then polarised 
in a 400 mm. tube. Unripe or abnormal beets require more lead. 
This process only occupies three minutes- M. Clerc (Deut, Zuck&r-lnd, 
1888,1114) approves of Pellet’s methods, U Batfcut (Stic, Belg., 1888, 
458) recommends the substitution of milk of lime and carbonic 
anhydride for much of the lead, but the process is much more com¬ 
plicated than those given by Pellet* B. W- P. 

Estimation of Milk-sugar in Milk by the Polariscope. By 
P t Yietu (Analyst, 13, 63—65).—-The results are practically, the 
, $$me? whether the prote'ids are precipitated by Sehmoeger’s basic lead 
acetate method, or by the simpler plan of adding mercuric nitrate 
and filtering. With the latter reagent, a clear winy is obtained, even 
cream containing 50 per cent* of f# mi of 
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The following rule is given for making the calculation. To *50 c.c. of 
the milk, add 1*5 c.c. of the mercuric nitrate. As the precipitated 
proteids occupy T5 c.c., the strength of the sugar solution remains 

unaltered. The formula ™ = percentage by volume 

of milk-sugar as shown by the polariscope, / = percentage by weight 
of fat, and s = sp. gr. of the milk (water = 1), then gives 
the percentage by weight of crystallised milk-sugar in the milk. 
From this is to be deducted one-twentieth for water of crystallisation. 

J£ J. S.; 

Compounds of Starch with the Alkaline Earths. By C. J. 

Lintnes (Zeit. angew . Ckem. y 1888, 232—236) .— Starch is com¬ 
pletely precipitated from a dilute solution by a solution of lime in 
sugar syrup. Dextrin is not so precipitated. The composition of the 
precipitate varies according to the quantity of lime added, the 
observed extremes being 0'3164 and 0*0952 of lime for 1 of starch, 
corresponding approximately with the formula CeHioQgjCaO and 
(GsHjcAOijCaG respectively. The behaviour of baryta-water is pre¬ 
cisely similar. Whether with or without alcohol (in the former 
case following accurately the instructions given by Asboth, Abstr., 
1887, 868) the larger the quantity of baryta added, tbe greater the 
proportion precipitated by the starch. The precipitate varied in com¬ 
position from (C 6 Hi 0 O 5 ) 2 ,BaO to (C 6 H 1 o0 5 )8 J BaO. Dextrin is also pre¬ 
cipitated by baryta in presence of a little alcohol 

Strontia-water and solutions of strontia in syrup precipitate starch 
completely only on addition of alcohol. The composition of the pre¬ 
cipitate is variable in this case also. Therefore, for quantitative deter¬ 
minations of starch, the alkaline earths cannot be employed directly 
with sufficient certainty. (Compare Spence, Abstr., 1888, 632; 
Monheim, 1888, 1134; also Seyfert, ibid.) M. J. S. 

Adulteration of Vegetable Patty Oils. By W. Peters (Arch. 
Tharm. [3], 26 , 857—893, and 905—918).—The paper gives a 
detailed survey of the methods proposed for the detection of mixtures of 
various fatty oils, and freely quotes numerical results obtained by pre¬ 
vious investigators. The author then details his own experiments on 
some of the methods surveyed, and recommends the following course 
for the detection of adulteration:—(I.) The melting point should be 
determined of the fatty acids insoluble in water, separated by hydro¬ 
chloric or dilute sulphuric acid after saponification, With pure olive 
oil, the end-point of the melting varies between 24° and 29 , If the 
melting point of an olive oil is above 29°, we may presume that 
cotton-seed oil is present; if under 24°, the admixture of linseed, 
castor, or poppy oil may be assumed; (2.) Sesame oil is easily 
detected in olive and almond oils, by the beautiful green coloration 
obtained when the oil is treated with a mixture of equal parts of con¬ 
centrated nitric and sulphuric adds; or by mixing the oil with 23 to 
24 per, cent, hydrochloric acid, in which 2 per cent, of cane-sugar has 
been dissolved, when the mixture becomes reddish after a couple of 
minutes, gradually passing to dark cherry-red^ or, according to 
li&nglies, 3 grams of the oil is warmed with 1 gram of a mixture qf> 
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3 parts of nitric acid (sp. gr. 1*38) and 1 part of water; in presence of 5 per 
cent, of sesame oil, the mixture takes a characteristic red colour. Cotton¬ 
seed oil is detected by agitating with 2\ parts of colourless nitric acid 
(sp. gr. 1*4); on cooling a brown colour is produced; or 2 c.c. of the oil 
is treated with two or three drops of a syrupy solution of antimonious 
chloride, when cotton-seed oil becomes chocolate-coloured with evolu¬ 
tion of much heat, and in a short time solidifies. Oils of the Cruciferse 
are detected by the reduction of an alcoholic solution of silver nitrate. 
(3.) The elaidin test detects the presence of cotton-seed, sesame, and 
peach-kernel oils in olive oil by the various colours produced. 10 c.c. 
of oil is placed in a stoppered flask with 1 c.c. of nitric acid (sp. gr. 
1*4) and 0*4 gram of metallic copper in splinters; on shaking, the red 
vapours are absorbed, and when cooled to 10° or 20°, olive oil becomes 
a solid white mass within 30 minutes, sesame oil becomes red, and the 
other two red to brown; the time of solidification is less definite than 
the colour produced. (4.) After saponifying and treating with 
mineral acid, to separate the organic acids, the different solubility of 
these in an equal volume of 90 per cent, alcohol gives important 
information. The alcoholic solution obtained from olive and almond 
oil remains clear after evaporating off half the alcohol and cooling to 
20°, whilst that of earth-nut oil becomes turbid and cotton-seed oil 
becomes solid. (5.) The “iodine number,” as determined by Hubl 
(Abstr., 1884, 1435—1437), is important. J. T. 

Action of Sulphur Chloride on Oils. By C. A. Pawhitt 
(Jl 8oc . Chern. Ind^ 7, 552—554).—The heat reaction between certain 
oils and sulphur chloride being more marked than that obtained when 
sulphuric acid is used, the author made a series of experiments to see 
if characteristic results could be obtained which might be turned to 
some account as a test for oils. 30 grams of oil was weighed in a 
small beaker, which was then placed in a larger beaker, and the 
intervening space filled with cotton-wool. The temperature of 
the oil having been taken, the chloride was added slowly during 
constant stirring, and the time having been noted, the thermo¬ 
meter was kept stationary until the temperature ceased to rise, 
when it was noted and also the time. No difficulty was experienced 
in carrying out the trials except in the case of castor oil, which, owing 
to its high viscosity, could not be mixed intimately and sufficiently 
rapidly with the Sulphur chloride, to prevent local action. 

The majority of .the oils used in the trials were compounds of fatty 
acid with glycerol, oh aft of which the chloride acted. It was, how¬ 
ever, found to have little or no action on glycerol and stearic acid, but 
with oleic acid it shows a heat reaction similar to that with olive oiL In 
some cases hydrogen chloride was liberated, for instance, with palm oil, 
cod-liver oil, castor oil, rosin oil, and mineral oils, whilst in others, such 
as seal oil, rape oil, and olive oil, no gas was given off. The evolution 
of gas had, in some cases, a marked effect in stopping the rise in tem¬ 
perature, notably in the case of mineral oils and rosin oil. in all cases, 
with the exception of palm oil, which appeared to turn thinner, the 
oils were thickened by the sulphur chloride treatment, and when the 
higher propovtions were used the product was usually solid. , 

D. B. 
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Detection of Margarin in Butter. By Y. Planchon (/. Pharm, 
[5], 18, 482—489).—The author has devised a process by which the 
whole work is done on one portion of the sample, and by which he 
determines the equivalent of saponification, the soluble acids and the 
insoluble acids. Three standard solutions are required for the process: 
a semi-normal sulphuric acid solution, a normal alcoholic sodium 
hydroxide solution, and a one-fifth normal aqueous solution of sodium 
hydroxide. The butter is heated to 50°, and 5 grams of the clear fatty 
matter is weighed off into a tared fiask, capable of containing 150 c.c. 
of water, containing 15 per cent, alcohol when heated to 50—55°, and 
having the mark at the bottom of the neck. 25 c.c. of the alcoholic 
soda solution is added and boiled 20 minutes with a reflux condenser, 
when the saponification is almost complete; after coaling a little, 
about 60 c.c. of water is added, and some drops of phenolphthalein 
and standard acid is run in to neutralisation; the amount is noted. 
Then more acid is added until the exact equivalent of the soda taken 
has been used, and the flask is heated at 50—55°, when the fatty acids 
fuse, and after shaking a few times, warm water is added to bring the 
lower level of the acid layer up to the mark on the flask. After vigor¬ 
ously shaking, the fiask is cooled, and 100 e.c. of the liquid passed 
through a tared filter dried at 100°, is titrated with the aqueous sodium 
solution; this gives the soluble acids. On adding boiling water to the 
tared flask, the fatty acids can be easily passed on to the tared filter 
and washed, after which the filter and its contents are dried at 100° for 
six or seven hours, when the loss of weight will not exceed ,5 or 
fl mgrms. per hour. 

Calculation of results , 1. %Equivalent of saponification.^ The number 
of c.c. of acid equivalent to the sodium solution required for saponi¬ 
fication, multiplied by 0*4, gives the weight in grams of sodium 
hydroxide required to saponify 100 grams of the sample. For 
pure butter this is about 16*12 to 16*4, and for margarin it is about 
1S’92 to 14*16, 2, Soluble acids .—'The equivalent in butyric acid 
per ^ 100 grams of sample is obtained by multiplying by the co¬ 
efficient 0*528, the number of c.c; of one-fifth aqueous soda solution 
required to neutralise the 100 c.c, of solution obtained. For the 
Samples of pure butter examined, this amounts to 3*85 to 4*41; and for 
margarin, 016 to 0 26. 3. Insoluble acids. —The weight of dried fatty 
acids is multiplied by 20. For pure butter this becomes 87*62 to 88*U \ 
and for margarin 95*40 to 95*76. 

The coefficient of saponification and the proportion of soluble acids 
can easily be determined in less than an hour? and this information is 
generally sufficient to i-show the degree of purity of the sample,, A 
series of mixtures of butter and margarin, examined as above, gave 
results not more than 2 per cent, wide of the truth. J, T, 

The Iodine Absorptions, combining Weights and Melting 
Polite o f so»e Patty Acids. By B, Wiluahs (Amksi, 13, 

follpwmg are the average resalts frcw samples of 

each kind of im or oil ; v 
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Iodine 

absorption. 

Combining 

weight. 

Melting 

point. 

Tallow....... 

per cent. 

41 *3 

276 

119° F. 

Lard .... 

64 *2 

296 

100 

Cotton-seed oil.... 

115 *7 

289 

96 

Olire oil.... 

90*2 

286 

83 

Linseed oil .... 

178*5 

283 

75 

Rape oil... 

105 *6 

307 

71 

Castor oil... 

93*9 

292 

T-* 

Cocoanut oil.................... 

9*3 

201 

75 

Palm oil. . .. 

53*4 

263 

114 

Sperm oil. 

88 *1 

305 

56 


M. J. S. 


Detection of Cotton-seed Oil in Lard. By A. H. Allek 
(JiWtysti 13, 161—165).—Solid neutral fats and fatty acids from 
cotton-seed oil are used in the adulteration of lard. Their presence 
dees not appreciably affect the melting and solidifying points. The 
specific gravities (at 99°) are as follows:—Cotton-seed fat, 0-8684; 
cotton-seed oil, 0*87*25; acids from cotton oil, 0*8476; lard, 
0*860—0*862; fatty acids from lard, 08372—O'8385. 

The following are the percentage iodine absorptions (Hubl’s 
method):—Cotton-seed fat, 89*8; cotton-seed oil, 108—110; acids 
from cotton oil, 115*8; lard, 55*4, 60*5, and 62 (Allen), 46*57, 
51*2, 51*5, and 55 (other experimenters). Detection or determination 
by means of the difference in the iodine absorption may, however, be 
counteracted by the presence of beef snet, which has a much lower 
iodine absorption. Its sp. gr. is, however, identical with that of lard, 
m that an approximate determination can be effected by combining 
these two features. MiUiau’s modification of Beehi’s silver nitrate 
test, appears to be valuable as a qualitative method (compare Abstr., 
1868, 633,1349}. M. J. S. 

Mixed Lard and the Detection of Cotton-seed Oil. By 
O^JJehn!& {Anqlyst 9 13, 165—167).—The commission appointed by 
the Italian Government to investigate Bechi’s method (Abstr., 1888, 
301) reported that it is perfectly trustworthy, provided tbe reagent 
eontaias a little pure nitric acid, and the oil to be tested has been 
filtered. „ The reagents recommended are composed as follows:— 
(So. 1.) Silver nitrate, 1 gram; alcohol (98 per cent.), 200 grams;, 
other, 40 grams; nitric acid, 0*1 gram. (No. 2.) Amyl alcohol, 
100 grams; colza oil, 15 grams. 10 o.e. of the oil is mixed with 1 o.o. 
of Mo*, I and 12 e.c. of No. 2. The mixture is shaken and heated on 
the water-bath for a quarter to half an hour. In presence of cotton oil, 

“ it -darkens from reduction of silver. With too little free acid present, 
reduction may occur in the absence of cotton oil; with too much, it 
pay hot take place even with cotton oik The author sees m? advan- 
ia Mfliiae’s xuodi&iatio^ aftd waits ike of «olsa 
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oil as unnecessary. He adds one volume of the silver solution to 
two volumes of the oil and heats for 15 minutes. 

Maumene’s reaction furnishes a quantitative method. 50 grams of 
pure lard mixed with 10 c.e. of strong sulphuric acid give a rise of 
24° to 27*5°; cotton-oil a rise of about 70°. ^ Mixtures with 
■ known proportions gave results agreeing closely with the calculated 
numbers. 

Salkowski’s phytosterin test (Abstr., 1888, 201) affords valuable 
corroboration. J. S. 

Adulteration of Lard with Cotton-seed Oil. By R, Williams 
(Analyst, 168—169).—Koettstorfer’s test is useless, since both fats 
require the same amount of alkali. The melting point of lard depends 
so much on the part from which the fat is taken as to be no criterion 
of purity. The sp. gr, can only furnish indications when the 
proportion of cotton-seed oil is large. Maumene’s test has failed 
in the author’s hands. The iodine absorbtion test is the most trust¬ 
worthy i genuine American lards absorb 60 to 62 per cent.; a 
sample of leaf lardrendered by the author absorbed 51*8; whilst refined 
cotton oil absorbs 110, and beef stearin, on the other hand, only 21. 

Milliau’s silver nitrate test appears to he characteristic for cotton 
oil. Of numerous other oils and fats, none exerted a reducing action., 

M. J. S. 

Lard Adulterated with Cotton-seed Oil. By E. W. T. Jones 
{Analyst, 13, 170—171).—The sulphur chloride reaction will detect, 
any important adulteration with cotton oil with certainty. 5 grams 
of the lard is melted in a porcelain basin, and just before it solidifies 
there is added to it 2 c.c. of a mixture of equal volumes of carbon 
bisulphide and sulphur monochloride. This is well stirred in, and 
the mixture allowed to stand at the ordinary temperature. Pure lard 
thickens somewhat in the course of three hours, but mixtures con¬ 
taining cotton oil become quite hard in half that time (see also 
Warren, Abstr., 1888, 1348). 

The author describes bis mode of performing Hiibl’s test. The 
reagent is made by dissolving separately 5 grams of iodine and 
6 grams of mercuric chloride, each in 100 c.e.,of 95 per cent, alcohol, 
mixing and allowing to remain for 12 hours before use. About 0*5 gram 
of the fat is dissolved in 10 c.c. of chloroform in a stoppered bottle, 
20 c.c. of Hubl’s reagent is added, and the mixture left in the cold 
for three hours. The contents of the bottle are then rinsed into a 
beaker with potassium iodide solution, and the unabsorbed iodine is 
titrated by thiosulphate. The numbers reported for genuine com¬ 
mercial lard are:—Highest 61*31, lowest 56'47, average 58*9. The 
author adopts the number 60, and for cotton oil 105. 

The average sp. gr. of the same samples of lard (at 100° F.) 

, was 0*906, that of cotton oil was 0’9lB5. The percentage of adulte¬ 
ration calculated from the results of the two methods agreed closely, 

M. J. S. ; 

Adulteration of Lard with Cocoa-nut OIL By AaH.Allbn 
13,189—190).—The author has met with & tsp®eiia|en • of 

$ii, ■ . ' ■ 
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lard adulterated with cocoa-nut oil. The following values are 
given :— 



Lard. 

Cocoa-nut oil. 

Suspected 

sample. 

Original Fat :— 

0 *860—0*861 

0*868—0*874 

0*8666 
37 *4 


55—61 

9 


286—292 

209—228 

265 *2 

?f P0 C equivalent . 

— alkali required by distillate from 
5 grams...... ■. 

0-5 

7*0 

3*3 

Separated Fatty Acids :— 

Plnmmflfi orrfl.tritrc ah . 

0 *838—0 '840 

0*844 

0*840 

42*6 

7 ayKtia 

61—64 

15 *01 

jiyuAU-o uvcw* u 1'iv i* 

combining weight........ 

278 

200 

253 *04 



The volatile acids from the suspected sample had the odour of 
the distillate from cocoa-nut oil, and were in part insoluble. The 
silver nitrate test gave a negative result. The saponification equivalent 
furnishes the most accurate indications of the percentage adulteration, 
and would be unaffected bj tbe presence of cotton-seed oil or tallow. 

M. J. S. 

Analysis of Grease. By L. Archbutt (J. Soc. Chem. 7, 
494—495},’—-The method, which has for its object the separation and 
estimation of fatty adds in the presence of neutral fat and oil, con¬ 
sists in dissolving the mixture in ether and shaking with weak alco¬ 
holic soda, which extracts all substances of acid character, and leaves 
the mineral or other neutral oil dissolved in the ether. 

, The author has verified the method by experiment on tallow, palm 
oil, olive oil, and linseed oil. His trials with colophony were not, 
however, successful, and seem to confirm Allen’s observation regarding 
the probable presence of either ethers or anhydrides in colophony, 
•which do not react with caustic potash unless heated therewith. 

D. B. 

Estimation of the Oil and Water in Linseed Cake. By 
3* Baessler ( Lmi<lw . Yersuch^Stat., 35, 941—949).—In previous 
volumes of the Landw. Ver sucks- Stat. £32, 1; 34, 420, 460), it has 
been stated that in determining the fat in foods, all water should first 
fee expelled by drying at 100°, such treatment, however, in the case 
of linseed cake leads to serious error. Samples of two different cakes 
were taken, arid the oil determinations in portions dried in a vacuum, 
over sulphuric acid,namely, 7*69 per cent, in one cake and 9‘96 per cent, 
in the other, were taken as correct; air-dried portions gave results 
0*33 and 0'38 per cent, too high ; portions dried at 100° for six hours 
gave results 3*95 and 2*26 per cent, too low; and portions dried at 
105° for 10 hours gave results 5T3 and 4*55 per cent, too low. The 
following experiments showed that the error was caused fey , the 
absorption of oxygen by the oil of the cake with the formation of, a 
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substance insoluble in ether. Portions placed in a duck-shaped 
drying tube, immersed in boiling water, and connected with calcium 
chloride tubes were subjected to a current of dried air, and it was 
found that the loss of weight in the drying tube did not amount to 
as much as the gain in the calcium chloride tubes, showing that 
something had been absorbed from the air. Brownish-yellow oily 
drops condensed in the calcium chloride tubes, so that the gain in 
these is not water alone. On extraction with dry ether, the cakes thus 
treated gave lowered percentages of fat. On repeating the experi¬ 
ment, nsing hydrogen instead of air, the loss in the drying tube was 
equal to the gain in the calcium chloride tubes, and on extracting 
with ether, the percentage of oil was the same as when the cake had 
been dried in a Vacuum. The oil in this case was greenish-yellow, 
whilst that from cake dried by heating in air was brownish-yellow. 
To prove that it was the oil that suffered oxidation, some oil from 
cake dried in a vacuum was mixed in the drying tube with pumice in 
small grains, and on heating at 100° in a current of dry air was found 
to gain in weight and to give the brownish-yellow oily substance in the 
calcium chloride tubes; on extracting with ether for six hours, only 
26 per cent, of the oil was removed. The behaviour of the insoluble 
residue with dilute, potash was studied, and the author concluded that 
the oxidised oil being insoluble in ether, coats and protects some 
unaltered oil. To obtain correct results, therefore, the amount of 
w ater in the cake should be determined by drying either in a vacuum 
over sulphuric acid or in a current of dry hydrogen, and the oil 
determination should be made in the sample thus dried. 

H. H. R. 

Analysis of Wax. By G. Buchner (Ghevn. Zeit., 12, 1276).— 
Allen has shown that chemically bleached wax differs from wax 
bleached by exposure to sunlight, in having a greater sp. gr, and 
higher melting and solidifying points; the author now shows that 
when examined by Hubl’s method it also has a higher percentage of 
acid (mean 23*01) and a higher saponification equivalent (08*36)* 
whilst the ratio (1*32) of these numbers is lowered, the corresponding 
numbers for sun-bleached wax being 20, 95, and 1*37 respectively, 

D. A. L. 

Chemical Examination of certain Gums and Resins. By 
R. Wiliams (Gk&m. News r, 58, 2*24—225).—The author has examined 
some gums, &c., for total potash absorption, saponification equivalent, 
potash required to neutralise free acid, iodine absorption, loss at 100®, 
and ash. The gums he examined were amber, animi, arabic, asphaltum, 
benzoin, bone-pitch, copal, damar, dragon’s blood, elimi, gamboge, 
kaurie, mastic, rosin, sandarac, Senegal, shellac, and iragacanth. The 
data are tabulated in the paper. J). A. L. 

Detection of “ Saccharin * in Beer. By A. H. Ai im (Amlyd, 
13,105—106).^—A pint of the beer is concentrated to about 
acidified with phosphoric acid, and shaken with ether. The residue 
|,fpna the ethereal solution is fused with alkali and • tested for i 
Beer to which less^ tlum h*$K a 
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u saccharin ” had been added gave distinct indications. The original 
beer gave no trace. One part of barium sulphate corresponds with 
0*785 of “ saccharin.” Tbe simultaneous presence of salicylic acid 
does not affect this mode of detection. M. J. S. 

Estimation of Alkaloids in Nux-vomiea. By A. Kremel (Arch. 
Pharm. [3], 26,899, from Pharm. Post, 21, 534).—5 grams of tbe finely 
powdered nux-vomica seeds is treated in an extraction apparatus with 
40 e.c. of a mixture of three parts of chloroform and one part of 
alcohol for two to three hours. The extract is agitated with 25 c.c. 
of 10 per cent, sulphuric acid, and again with 15 c.c. of the same acid, 
the acid solution is separated from the chloroform in a separating 
funnel, and made alkaline with ammonia, after which the free alkaloid 
is shaken with 25 c.c. of chloroform. The chloroform solution is eva¬ 
porated in a tared glass dish, and the residue is weighed. Numerous 
.results obtained during the year have varied from 1*84 to 2*76 per 
cent., the average being 2’5 per cent. J. T. 

Estimation of Quinine by Kernels Method. By E. A. Run- 
niMAer (Gkem. News , 58,202—204; 216—218; 226—227).—The author 
has investigated tbe version of Kerner’s test for quinine given in the 
U.S, Pharmacopoeia, and finds, firstly, that it is not applicable to 
samples containing more than 2 per cent, of cinehonidine sulphate, 
inasmuch as the final clearing of tbe solution is indistinct and 
uncertain, and, moreover, the water used in the first instance is 
insufficient to dissolve all tbe cinehonidine salt. The following test 
for commercial quinine gives better results, and would include all 
samples coming within the officinal test:—1 gram of the sample is 
dissolved in 30 c.c. of boiling water, cooled, and digested at 15° for 
two hours; 5*26 c.c. of this solution should be both precipitated and 
re-clarified by 7 c.c. of ammonia, sp. gr. 0*960. In order to ascertain 
the relation of such a solution to those prepared in the ordinary 
manner, 12 experiments were made, and it was found on the average 
that 5 c.c. of solutions prepared by digesting 1 gram of quinine with 
10 c.c. of water at 15° for three hours, corresponded with 5*26 c.c. of 
solutions obtained by dissolving 1 gram in 30 c.c. of boiling water, 
and then digesting at 15° for three hours ; although the amount of 
ammonia actually required varied for each sample. 

. In another series of test experiments, the author shows that as the 
i temperature at which the titration is made rises, the quantity of 
ammonia required decreases, the average diminution per degree G. 
being 0*148 ac. and 0172 c.c. respectively for ammonia of sp. gr. 
0*920 and 0*960. Further experiments, with solutions containing 
cinchonine sulphate in quantities varying from 0*005 to 0*05 gram 
per 50 O.C. of' standard quinine sulphate solution, indicate that each 
0*001 ^ram of 4- 6H 2 0, requires 0*36 c.c. of 

ammonia, sp* gr. 0*920, for its precipitation and re-solution, and, 
therefore, in titrations, any excess of ammonia above that required by 
the standard quinine solution is readily calculated to cinehonidine. 
The proportions of water recommended; in the officinal test of the 
, different, forms of quinine are not exactly the same as in Kernels 
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original test; to conform with the latter, the proportions of water 
should be, for the free alkaloid 11*7, for the acid sulphate 8*07, for 
the hydrochloride 10*895, for the hydrobromide 10*2, and for the 
dried sulphate 10*144. D* A. L. 

Detection of Cochineal in Alimentary Substances. By E. 

Lagobce (J. Pharm. [5], 18, 489—492).— The. substance being dis¬ 
solved in water or weak alcohol, is slightly acidified if necessary with 
a drop or two of acetic acid, and the colouring matter is extracted by 
agitation with amyl alcohol; in presence of excess of acid, the 
reaction is not produced. The amyl alcohol is decanted and evapo¬ 
rated in presence of sufficient water. The aqueous solution thus 
obtained is treated with some drops of a 3 per cent, solution of 
uranium acetate, when a beautiful bluish-green coloration, or a preci¬ 
pitate of the same tint, is produced. Acids destroy this colour with 
the production of the orange tint of carminic acid. In the case of 
wines, the amyl alcohol is mixed with an equal volume of benzene, or, 
better still, toluene, otherwise cenolic acid is also taken up by the 
amyl alcohol, and the cochineal may be completely masked. Am- 
moniacal cochineal, which has occasionally been employed to colour 
wine, behaves differently with uranium oxide; the lake produced is rose- 
violet or violet-blue. Other substances, however, give coloured lakes 
with uranium oxide; so that if, in the process given above, a violet- 
lake is produced, it will be necessary to prove the absence of logwood 
before asserting the presence of cochineal; to this end it is only 
necessary to remember that ether extracts a yellow substance from 
logwood solutions which becomes rose to reddish-brown on addition 
of ammonia, and black with potassium dichromate. J. T. 

Detection of Urobilin in Urine. By G-rimbeet (/. Pimm. 
[S], 18,481—482).—The urine is mixed with an equal volume of fuming 
hydrochloric acid heated, until it begins to boil, and after cooling is 
agitated with ether. This takes a pale brownish-red colour with a 
decided green fluorescence. Examined by the spectroscope, the 
ethereal solution gives the absorption-band of urobilin; on evapora¬ 
tion, a garnet-red residue remains which is soluble with fluorescence 
in chloroform, and without fluorescence in alcohol, glycerol, and 
acetone, but less soluble in water. The ethereal solution shaken up, 
with an alkali loses its colour, whilst the alkali becomes deep-red. 
On acidifying this in presence of fresh ether, 'a yellow slightly 
rescenfc solution is obtained, which, however, still gives The absorp* 
tion-band of urobilin; on evaporation, an orange-yellow residue 
is left. This method of detecting urobilin tends to confirm Jaffa’s 
view that urobilin does not exist as such in urine, but is produced, 
under the action of oxidising agents from some chromogenic sub- 
stance not yet isolated. J; 4 
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Invisible Lunar and Solar Spectra. By S. P. Langley (PM. 
Ma $. [5], 26, 505—520).—The author having detected heat of very 
low refrangibility in the spectrum of the sun-lit moon, has suc¬ 
ceeded in isolating it in direct sunlight, the difficulty being greater 
here, owing to the preponderance of heat of moderate wave-length. 
The solar bands of low refrangibility are greatly affected by the alti¬ 
tude of the sun and the season. As they recede from the visible 
spectrum, they become broader, and beyond 5/t merge into one broad 
band. At 10 2 fi a maximum is observed only in cold weather, suc¬ 
ceeded by a minimum. The greatest maximum occurs at 13 or 14/*, 
a distance from the visible spectrum of over 20 times its length; this 
hand is identical with that observed in the moon’s spectrum, and 
corresponds with the maximum radiations of melting ice. The points 
of minima in the spectrum are identical with the absorption-bands 
obtained from a copper surface at 100°, at a distance of 100 m. The 
amount of radiation is excessively small, and there is not the great 
discrepancy between this part of the solar and lunar-spectra which is 
observed in the visible spectra. This part of the solar spectrum is 
not hotter than that of melting ice ; hence it appears that the earth’s 
surface, even when at 0°, gives out radiations which permeate the 
atmosphere. EL K. T. 

Absorption-spectra of Blue Solutions. By E. B. Pitcher 
(Ainer. J. Sd ., 36, 332—336).—By means of a modified Gian’s spectro¬ 
photometer' the author has examined various blue pigments, including 
ultramarine, indigo, prussian blue, and some commercial mixtures. 
The resulting observations are mapped incurves, the various pigments 
absorbing the rays between A and G irregularly; nevertheless each 
individnal pigment gives a characteristic curve, which may possibly 
serve for its identification in mixtures. The colours of these pigments 
are therefore not as pure or saturated as the approximate hues in the 
longer waved portions of the spectrum. Acid litmus solution examined 
in like manner was marked by brightness in the red, almost complete 
transparency for rays between B and C, and slight minima at D and 
P; with neutral litmus, the brightness in the red disappears, the absorp¬ 
tion at B is much increased, whilst the whole spectrum is only half 
as bright as before neutralisation ; in alkaline litmus solution, 
the absorption in the yellow increases and extends, and the brightness 
of the whole spectrum is again diminished, especially in the, red 
portions. Copper sulphate solution absorbs slightly in the red, showing 
a maximum transparency between E and F, but absorbs again towards 
G. When, however, ammonia is added to the solution, there is strong 
absorption throughout the orange and yellow, whilst the absorption 
between" F and G practically disappears, D. A, L, 

VOL. LVL z 
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Relation between Rotatory and Refractive Powers of 
Chemical Compounds. Part I. By I. KAnonnieoff (J. Buns. 
Ghem. Soc ., 20 , 1888, 571—578). — The author has determined very 
accurately the rotatory powers (a) and refractive powers ($) of 
several organic substances at different degrees of dilution, and finds 

illfL = A = const. After differentiation and subsequent integration, 
0— 0 

the following relation is obtained : a = A0 4- B. For cane-sugar, 
A = 11*40 and B = —268*23 £267*68 to 268*71).—It is found that 
the constants A and B are not identical for substances of the same 
chemical composition and function; for example, with cane-sugar, 
milk-sugar, and maltose, or with dextrose and galactose. But it is 
interesting to find that the relation A = constant obtains, at least 
in the case of the sugars investigated by the author, the constant 
varying from 23*52 to 23*60. How far this value varies with other 
compounds and different solvents is a subject for further investiga¬ 
tion. 

The following relation between the constant B and the specific 
rotatory power [<%]d is fonnd by the anthor :— 

Saccharose. Lactose. Maltose. Galactose. Dextrose. Menu. 

B/03b as 4*18 4*37 4*19 8*98 4*33 4*20 

from which [*]b = B/4*2. The same is seen in the case of A, for— 
Saccharose. Lactose. Maltose. Galactose. Dextrose. Menu. 

[«]i>/A = 5*62 5*39 5*62 5*92 5*45 * 5*60 

from which [a ]d = 5*6 x A. 

The results obtained by the author with the carbohydrates are 
arranged in a table, and it is shown that the refractive power may be 
calculated, with close approximation, from the rotatory power of any 
of the compounds in question. The author is continuing his investi¬ 
gations. • B. B. 

New Theory of Molecular Volume and Refraction. By B. 

Ketteleb (Zeit physical Chem» } 2, 905—919).—The author points 
out the unsatisfactory nature of the expressions proposed for the 
molecular refraction, and suggests an equation of the form 
(n z —l)(l—l3d)fd = M, or (n 2 —l)(v— /?) = M, where fi is the volume 
actually occupied by the ponderable molecules, v that of the space in 
which they are contained, (u— ft) being therefore that of the inter- 
molecular ether, and M is a molecular function depending on the con¬ 
stitution of the medium. In the case of gases, where becomes so 
small in comparison with v that it may be neglected, the formula 
becomes (n*—l)v == M# = const., which is Newton’s law. If the 
pressure were infinitely great, v would in its turn vanish, and the value 
of the expression simply depend on /?. The true molecular volume of 
the substance is given by P/3,, where P is the molecular weight; the 
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expression at present accepted for the molecular volume P^j being 
only the apparent volume, and including the space between the mole¬ 
cules occupied by the ether. M may have one of two values, both of 
which are definite physical constants, the one M/being for the liquid, 
and the other for the gaseous state. 

The value of /3 may be obtained in three ways : by varying the tem¬ 
perature, the pressure, or the constitution of the media examined. In 
the first two cases, if v be known or determined as a function of 
temperature or pressure, and then for two different temperatures or 
pressures observations of n be made, we get by elimination of M from 
the two observations— 

8 — (foi 2 — jOfi — — l)t?3 

In the third case, the author shows how by mixing the substance, the 
constants for which are unknown, with one the constants for which 
have been previously determined by one of the above methods, the 
unknown constants may be deduced by observations on different 
mixtures. 

Particular stress is laid on the importance of* the* constant (3 r as 
giving a means of determining the true molecular volume P/3 of a 
compound. Values of ft calculated from WeegmamYs observations 
are given. H. O. 

Kinetics of Substances in Solution. By M. Loeb and W. 
Nebnst (Zelt. physikal. Qkem, t 2 , 948*—963).—Prom determination^ 
of Hittorf’s ratio of transference and the conductivity of a number 
of silver salts, the authors have calculated the ionic velocity of silver, 
according to the principles laid down by Kohlrausch, with the view 
of still further testing the truth of the modem views on electrolysis. 
The constancy of the value obtained from observations with eight 
different salts gives satisfactory evidence for the truth of the theory,, 
the numbers varying only within very narrow limits from a mean 
value of 591 x 10-8 at 25*. 

The calculated values for the velocities of the other ions are also 
given, and it further appears from a comparison with the temperature 
coefficients of the velocities, that the latter decrease as the velocity 
increases. H. C. 

Beteraunation of the Basicity of Acids from the Con¬ 
ductivity of their Sodium Salts. By W. Osma&n (ZeiL phydkal 
Ghem ,, 2, 901—904).—The author has further tested the principle 
laid down by him for determining the basicity of an acid from the 
conductivity of its salts (Abstr., 1888, 331), with a numbered pyri¬ 
dine- and quinoline- carboxylic acids of different basicity, the highest 
being the pentaearboxylic acid of pyridine. He finds in every case a 
.confirmation of the law that the increase in the molecular, eon- 
, dnotivity of the salt with an increase in the dilution from 32 to 
1024 litres is equal to 10 x n, where n is the .basicity of the acid. 

. . • . ^ - b . ■; ,r,*,» v . ■ , ' r ' h. o/ 

■ ■ ' ; *'' * 2 
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Heat of Combustion of Terpilene, Terpin Hydrate, and 
Terpin, By W. Louguinike ( Qompt . rend 107,1165—1167). 



M. p. 

B. p. 

Rot. 

power. 

Heat of combustion 

Heat of 
formation. 

Per 

gram. 

Per gram- 
molecule. 

(1.) Inactive terpilene ... 

33° 

_ 

_ 

9530*4 

1467682 

113318 

(2.) Caontchene hydrate 

33 

— 

— 

9578-7 

1475120 

105880 

(3.) Active terpilenol.... 

— 


-80° 

9597 0 

1478077 

102923 

(4.) Active terpilenol.... 

— 


-80 

9575 ‘2 

1474581 

106419 

(5.) Synthetical borneol.. 

33 

— 

— 

9551 *0 

1470854 

110146 

(6.) Eucalvptol .,. 

— 

175° 

— 

9481 *3 

1460120 

120880 

(7.) Terpin hydrate ..... 

— 

— 

— 

7621T 

1448009 

270991 

(S.) Terpin .. 

— 

— 

— 

8455 6 

1454363 

195637 


(1), Obtained by the action of dilute acid on terpin; (2), by the 
action of glacial acetic acid on caontchene; (3), by the action of 
formic acid on French terebeuthene; (4), by the action of glacial 
acetic acid at 100° on French terebenthene; (5), by the action of 
glacial acetic acid at 200° on French terebenthene. 

It would seem that the last molecule of water in terpin hydrate is 
very loosely combined, but the formation of terpin from water and 
the hydrocarbon corresponds with a very considerable development 
of heat. C. H. B. 


Heats, of Combustion of Camphors and Bomeols. By W. 

Lougtootb (Compt. rend 107, 1005—1008). 



Rot. 

power. 


Heat of combustion. 

Heat of 
formation. 


M. p. 

Per 

gram, 

Per gram- 
molecule. ' 

Laurel camphor, dextrogy¬ 
rate .... 



9225*1 

1402215 

109786 

Feverfew camphor ........ 

—41° 6' 

175° 

9302-8 

1414026 

97976 

Racemic camphor......... 

— 

178*8 

9298-7 

1413402 

98598 

Dryobalanops borneol...... 

— 

— 

9510-85 

1464671 

116329 

Valerian, camphol......... 

-37 7 

208 *8 

9561-6 

1472466 

108514 

Racemic camphol ......... 


**“" 

9570-3 

1473826 

107174 


It is evident that physical isomerism is accompanied by very slight 
differences between the heats of formation. The heat of formation of 
lanrel camphor is almost identical with that of cymene, and it is well 
known that camphor is readily converted into cymene. Conversion of 
camphor intoborneol by the addition of B z corresponds with 6544 cal. 
The hypothetical conversion of borneol into menthol by the addition of 
Ha would correspond with 24671 cal., and the magnitude of this 
timber indicates a possibility of actually realising this conversion. 

flV' i rt rr 

im , 0. H, B. 
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Heat of Dissolution of Anhydrous Lithium Iodide. By A. 

Bodisco (/. Buss. Ghem . Sog ,, 1888, 500—503).—The anhydrous 
iodide was obtained from the salts Lil + 3H 2 0 and Lil + 2H 2 0 by 
heating them nearly to dull redness in a current of hydrogen. The 
heat of dissolution was found equal to 14,886 cal. According to 
Thomsen, the heat of formation of Li 4- I 4- aq = 70,100 cal., so 
that the formation of Lil from its elements = 63,214 cal. Now as 
the heat of formation of Li 2 0 = 140,000 (Beketoff), or of a quantity 
equivalent to Lil = 70,000; this value is by 8,786 cal. larger than 
the heat of formation of Lil, whereas in the case of the other 
alkali metals the reverse is always found to be the case. This shows 
that there is no constancy of modulus, but that the energy of chemical 
reaction accompanying the formation of a compound depends on the 
relation of masses of the constituents, as shown by Beketoff. 

B. B. 

Density and Expansion by Heat of Saline Solutions. By G*. 

J. W. Bremkr (Bee. Trav . Chim., 7, 268—309).—The densities of 
calcium chloride and sodium carbonate solutions at different tem¬ 
peratures have been most carefully determined, for temperatures above 
that of the outside air by means of a specific gravity bottle, and for 
temperatures below by means of a dilatometer. It is found that 
between 0° and 100° the variation of the density with temperature 
may be expressed by d = d 0 (l 4- at — bi z ). The following values 
for a, b , and d Q have been calculated for calcium chloride solutions:— 


Grams OaClg in 100 
grams water. 

b. 

a . 

** 

4*4295 

O-OOOi t03301 

0 -0001126 

1*03619 

7 *4966 

0 -000002727 

0 *0001649 

1-05948 

1 -4913 

0*000002697 

0-0001672 

1 06036 

11 -8658 

0*000002092 

0-0002231 

1*09085 

. 13'6023 

0 *000001751 

0 -0002480 

1*10704 

20-9280 

0 *000001218 

0 -0003125 

1*15373 

28-5534' 

0*000000961 

0 -0003262 

1*20597 

81-6326 

0*000000871 

0 -0003425 

1 ‘22005 


For sodium carbonate solutions the following values are given:— 


Grams Na 3 C0 3 in 100 
grams water. 

h 

a. 

- <*0- 

3 -2430 

0-000002797 

0-0001766 

1-03551 

4-8122 

0-000002578 

0 -0002046 

' 1 -05171 

1 7 -4587 ■ 

0-000002306 

0-0002342 

1 -07677 

10-1400 

0-000002041 

0 -U002732 

1-11192 


It will be noticed that in each case a increases and b decreases with 
the concentration of the solution. Hence the greater the concentra-. 
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iion the more will the curve representing concentration approximate 
to a straight line. The different curves will also intersect very nearly 
at the same point. 

It is found that d 0 is a function of the amount p of anhydrous salt 
dissolved in q grams of water, such that do = (p 4* q) (ocp -f 0), 
where » and are constants. The equation d 0 == 1 4* 4- /3p 2 , is 

found to be in better agreement with the observations. /3 is negative 
for calcium chloride and equal to zero for sodium carbonate. The 
coefficients of dilatation a and b may be represented in similar manner 
as functions of the concentration. 

Curves for sodium carbonate do not show any break in continuity 
at 86°, where the solubility of the salt abruptly changes. H* C. 

Dilatation of Salt Solutions. By NT. Tschernay (/. Russ. Ghent. 
Soc., 1888, 20 , 486—497).—In a former paper (this vol., p. 204) the 
author has described his experiments with solutions of nitrates of alkalis 
and alkaline earths. In the present paper, the dilatation of solutions 
of chlorides of the same elements was determined. The following 
values were obtained :— 

HC1 + 50H*O V, = 1 + 0 -0000652# + 0 000004355* 2 (Marignac). 

LiCl + 50HsO „ - 1 + O-0000557* + 0'000004036* 3 

mCl + 50H«O l + 0 -0002318 (* - 9 ‘3) 4- 0’000003093(* - 9*8) 2 . 

KOI + 50H.O = 1 + 0*0001239* + 0 *000003611* 2 . 

KbCl + 5t).H,0 = I + 0*0001267* + 0'000003716* 2 . 

MgCL + 5GH,0 » 1 + 0*0001394* + 0 -000002892* 2 . 

CiiCLj + 50H*O 1 + 0-0001925* + 0 -000002647**. ' 

8r0! # + 60SO 1 + 0 *0002204* + 0 000002542* 3 . 

BaC.* + 50H.O B =l + 0-0002393* + 0'O0OGO2456* 3 . 

Sodium and potassium bromides gave— 

NaBr + 50ELO Y e = 1 + 0-0001714* + 0'0000033512* 3 . 

KBr + 50H 3 O „ - 1 + 0 ‘0001412* + 0 ‘0000035252* 2 . 

The following general results were arrived at in the above, and 
the former series;— ^ 

The change of volume with temperature, as expressed in the above 
equations, holds good only between 0° and 50°, when values are obtained 
agreeing within 0*00015 with the direct results of experiment; but for 
temperatures above 50°, differences are found exceeding the possible 
experimental errors. For such calculations, analogous equations "must 
be used starting from 50°, at which temperature the volume is 
assumed = 1. 

The change of volume with rise of temperature is best expressed by 
the first quotient dvjdt, the coefficient of dilatation. Up to 50° the 
coefficients are found to approach each other, the values varying from 
0*000147 (far LiNQs + 50H 2 O) to 0*000214 (for NaN0 3 + 50H a O). 
For the solutions of chlorides, the differences of the single values 
are much larger at 0°, but with increase of temperature up to 50 q 
they become smaller, not exceeding 12 per cent. The same is seen in 
the case of bromides* 

jggOn comparing the mean values ef dilatation-coefficients at 40° and 
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50°, it is seen that they approach each other for salts of similar con- 
stitution:— 


Temperature. 40°. 50°. 

Nitrates. 0*00045 0*00052 

Chlorides. 0*00040 0*00047 

Bromides ............ 0*00043 0*00050 


The atomic weights of elements forming the molecules, and the 
molecules themselves at temperatures above 50 u , are without influence 
on the dilatation, as seen, for example, from the fact that the dilata¬ 
tion of nitric acid is nearly identical with that of silver nitrate ; the 
same is seen in the case of some of the chlorides, whereas in others 
the dilatation-coefficient increases with the atomic weight of the 
metal:— 

MgCU + 50H 2 O = 0*000429 
CaCLj + 50H 2 O = 0*000457 
SrCl* + 50H 2 O = 0*000474 
BaCio + 50H 2 O = 0*000485 

The values for monad metals do not differ much from those of dyad 
metals. 

The relative proportion of the molecules of anhydrous salt aud water 
is of the greatest influence on the dilatation, hut for solutions of 1 mol. 
of salt in 50 mols. of water at 50°, the dilatation is nearly the same in 
all cases. The proportion of the number of molecules of the hydrate 
existing at that temperature in solution to the number of molecules 
of the solvent, seems to be one and the same for the salts in question, 
but at lower temperatures, this proportion varies considerably for 
every salt, and the difference between the corresponding dilatation- 
coefficients is far more considerable, and varies with the tem¬ 
perature. 

Mendeleeff (see Trans., 1888, 357, foot-note) regards solutions as 
compounds of different hydrates of salts with water, the hydrates 
existing in a state of formation and dissociation, and the author 
(Tschernay) regards Mendeleeff’s hypothesis as a very probable expla¬ 
nation of the fact that the coefficient of dilatation varies with varying 
temperature for each salt in a different manner. B. B. 

Vapour-density Estimation under Diminished Pressure* 
By O. Schall (Ber., 22, 140—146),—The principle on which the 
apparatus is constructed is as follows:—The pressure of an amount 
of air, let into the bulb and measured under ordinary conditions, is 
compared with the pressure of the vapour evolved in the latter. The 
capacity is thus found for the normal pressure and temperature. The 
apparatus is described with sketch (compare Abstr*, 1887, 695 and 
882). , JST, H. M, 

Water of Crystallisation of the Alums. By W. M6 h,eis- 
Brzbach (Ber. t 21, 3538—3540).—A reply to Leseceur and Maturin 
(this vol., p. 7). , l ■ t , 
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Selective Chemical Affinity. By K Beketoff (/. Buss. Chem. 
Soc.y 1888, 20, 525—533).—Chemical affinity, since the time of 
Kewton, has been regarded by some as a manifestation of universal 
gravitation or as an inclination of matter to aggregation; by others, 
as a peculiar power of affinity, analogous to magnetic or electrical 
attraction, since it is selective, or behaves differently with different 
particles of matter. The author regards affinity not as a peculiar 
force, but as a peculiar manifestation of energy. As a typical 
example, take a mixture of different halogens and of alkali metals. 
The result will be the formation of alkali haloids, that is, compounds 
of the halogens with the alkali metals, accompanied by development 
of heat, and not a combination of the halogens or of the metals 
among themselves, which would take place without appreciable 
development of heat. Moreover, an apparent change of volume and 
loss of the original properties of the substances takes place in the 
first case, but would not do so in the second. This instance of 
aggregation is at first sight different from the phenomena of gravita¬ 
tion, cohesion or adhesion. An analogous case would occur if the 
motion of planets round the snn were arrested, when they would fall 
into the sun, with development of heat; but if their original motion 
could he restored to them, the former state might be re-established. 
Something analogous takes place in the case of phenomena of selec¬ 
tive affinity. The atoms may be assumed as gifted with a store of 
energy, for example, in the form of vortex motions. This motion 
hinders their close approach or union, which would result in the forma¬ 
tion of chemical compounds; it is a repulsive force acting against 
aggregation. In order to unite, the atoms must lose this motion partly 
or entirely, hut the energy cannot be taken away, even at the tempera¬ 
ture of absolute zero, as seen from the fact that the product of heat 
capacity c and absolute temperature T, that is Te, is only a part of 
the heat set free on combination. The only thing that is capable of 
taking away or annihilating this motion is the action of an element of 
opposite properties: then chemical combination ensues. An analogous 
case occurs when two masses moving in opposite directions meet each 
other. The author assumes that atoms of different elements are gifted 
with motions, different in form, velocity, and quantity, and that these 
dynamical attributes are greatest for elements placed at opposite ends 
of periods when arranged according to the natural system as repre¬ 
sented by the periodic law. Atoms of the same element may combine 
to form a molecule comparatively stable towards physical influences, but 
this stability vanishes when an element of opposite properties enters 
the sphere of motion. The two opposite motions neutralise one 
another, and a new, more stable system, that is, a chemical combination, 
is formed, with a loss of energy. According to this view, fcE© phenomena 
of selective affinity become intelligible, and it is seen that chemical 
affinity is different from the usual forms of attraction between masses 
and particles. 

If we do not ^ assume the hypothesis of opposite motions^ the 
masses and particles of bodies might be expected to show the 
same inclination for combining, so that the most stable aggregates 
would be formed from atoms and molecules of identical and homo- 
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geneous substances. It is true that combination of identical or like 
atoms takes place comparatively easily, but the compounds formed, 
chloride of bromine, for example, or alloys, show no chemical change in 
their original properties, and their stability is physical merely, and not 
chemical. 

The author shows that the proposed hypothesis is in complete 
accordance with the thermal phenomena and with the change of 
volume accompanying chemical processes. The following tables, 
I and II, show for many others that a great contraction corresponds 
with, and, in the case of nearly related elements, is even proportional 
to, the development of heat. 


Table I. 


Com¬ 

pounds. 

Contrac¬ 
tion per 
cent. 

Heat of 
formation. 

Contrac¬ 
tion per 
cent. 

Heat of 
formation. 

Contrac¬ 
tion per 
cent. 

Heat of 
formation. 


01. 

Cl. 

Br. 

Br. 

I. 

I. 

K,.. 

4S*4 

105 *6 

38 *0 

95*3 

24*0 

80*0 

Na... 

46*0 

97*7 

30*0 

85*7 

12 *3 

69*0 

Li. 

45 *7 

93 *8 

— 

— 

— 

61 *0 

Ba.. 

40*0 

97*0 

22’0 

85 *0 

— 

— 

Ca .. 

35 -7 

85 *0 

— 

— 

— 

— 

Pb. 

32 *0 

41 *3 

21 *0 

32 2 

8*0 

20*0 

A ‘.! 

30*8 

29*3 

20*7 

22-7 

— 

13*8 


Table II. 


Compounds. 

Contraction per 
cent. 

Heat of 
formation. 

MgO. 

62-0 

349*0 

Lx A). 

61*4 

140*0 

CuO... 

60*0 

13J.-0 

Na 2 0 

58*0 

100'0 

ZnO. 

47 *0 

85-0 

PbO... 

31 *0 

65 -0 

BaO.*. 

40-3—47*7 

124-0 

Cu«0 .. 

22*0 

40-8 


Table III. 


Compounds. 

Contraction per 
cent. 

Heat of 
formation. 

Nal 4 01 = NaCl 4 I ..... 

23*5 

28-7 

Kr + Cl - KOI 4 I. 

22*8 

25*6 

Nal + Br~ NaBr 4 I ..... 

13*0 

16 *7 

' NaBr 4 Cl NaCl 4 Br....’ 

13*4 

12*0 

KBr 4 Cl-KOI 4 Br..,. 

10:0 

XO 3 

AgBr 4 Cl» AgCl 4 Br,... 

6*9 

6*6 
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The same may he seen from Table III, representing phenomena of 
substitution. It would appear that the hypothesis of reciprocal 
annihilation of motion in chemical action is in accordance with the 
phenomena of contraction and of heat. But there is another cause on 
which the phenomena depend. The author showed, in 1859, that the 
distribution of the atoms of elements in a given system depends on 
the relative weight of the atoms acting on each other, and that the 
distribution proceeds in such a manner that smaller atoms combine 
with smaller, and larger atoms with larger ones. Such a distribution 
corresponds with the general inclination of matter to aggregation, 
and is accompanied by greater condensation and increased develop¬ 
ment of heat. This is apparent from the phenomena of double decom¬ 
position, but not in solutions, as the + heat of dissolution obscures 
the phenomena. For, whereas, in solution, the “ modulus ” expressing 
the heat of substitution of one element by another is nearly constant 
(Favre and Silbermann), in the solid state this modulus changes from 
positive to negative values within wide limits. For example, when 
oxygen in oxides of alkali metals is displaced by chlorine, the heat 


developed decreases with 


decreasing weight of the metal, 


K a O 


4 - 


Cl =S +57; + Cl = 47*5; + 01 = 23*2. When oxygen 


is displaced by iodine there is at last a reversion of affinity, 5~ + 

I = d- 32; Hid? -f I = -f- 19; + I = —10; for in the case 

z A 

of lithium iodide the difference of atomic weights is very great, 
Li = 7 


and therefore the heat of formation of the oxide, 


1 = 127 * 

| j- __ g = ?0 Cal., is larger than that of the iodide. Lithium iodide 

is, therefore, easily decomposed by the oxygen of the air. A reversed 
action similar to that of oxygen and the halogens is seen in the case of 
hydrogen compounds; the formation of water, for instance, is accom¬ 
panied by greater development of heat than that of hydrogen chloride, 

H -P — = 29j H + Cl = 22; 01 = —7, This diffex'encc 

* 2 

is much larger for hydrogen bromide and iodide, the relation of the 
atomic weights —, ~ being still more unfavourable for saturation 

than . 

35*5 

The influence of the relative weight of combining atoms or equiva¬ 
lents, in the case of different atomicity, is easily understood from the 
above point of view. The attraction of material particles increases 
with decreasing distance, and in the same way it increases as the 
acting masses become larger. Here we have another cause which 
promotes such a distribution; we can admit that the motions of atoms 
of nearly equal weight, if they are opposite in clirection, will be most 
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likely to completely neutralise each other. In the case of the forma- 
tion of compounds with absorption of heat, the energy becomes greater, 
and the endothermic compounds formed will be less stable than the 
molecules of their simple constituents, so that under the influence of 
chemical or physical agents they will show an inclination to pass 
readily into more stable systems, in which the atoms possess a smaller 
store of energy. The physical stability of such compounds will 
depend mostly on the relative weight of the constituent atoms, that is, 
on the equal or nearly equal heat capacity. B. B. 

Influence of Temperature on the Direction of Chemical 
Reactions. By A. Potilitzin (J . Buss. Ghem. See 1888, 20, 503— 
506).—Claim of priority referring to Menschutkin’s recent work, 

“ Outlines of the Evolution of Chemical Views.” B. B. 

Formation of Amides from Ethereal Salts and Ammonia 
and the Reversal of the Reaction. By A. Bonz (ZeU. physikal. 
Ghem., 2, 865—900).—The incomplete nature of the reactions for the 
formation of amides from ethereal salts and ammonia, led the author 
to suspect that the change was probably a reversible one. He found 
on experiment that this was the case, and that acid amides are, by the 
action of alcohol, partially converted into ethereal salt and ammonia. 
The two reactions were therefore further studied with a view of ascer¬ 
taining the limits of each, and whether equilibrium exists between 
the two. 

A large number of experiments were conducted which fully estab¬ 
lish the reversible nature of both reactions, and show that the limits 
of each depend on molecular weight, temperature, and mass proportion. 
The higher the molecular weight of the ethereal salt, the less will he 
the quantity of amide formed and the greater will be the extent of 
the reverse reaction. Increase of temperature acts on the formation 
of the amide like increase of molecular weight, although at the same 
time the reaction is more rapid at high than at low temperatures. At 
high temperatures (above 100°), secondary reactions giving rise to 
the formation of amines also occur. H. 0. 

Dead Space in Chemical Reactions. By Gh Watson {Ghem. 
News, 58, 297).-—The author attributes the dead space in chemical 
inactions observed by O. Liebreich (Abstr., 1888,1242—1243) to the 
surface energy of the glass of the containing vessel. D. A. L. 

, Standard of Atomic Weights. By B. Biuiwm (Ghem. News , 
58,307—308).—The author points out how seriously the numbers 
representing the atomic weights are affected by the varying results 
obtained by different investigators for the ratio H : O, and suggests 
that instead of the atomic weights depending on this ratio, “ the most 
difficult of all atomic ratios to determine accurately,” it would be 
better to take O = 16, so as to make the atomic weights real Con-, 
stants of Nature, and thus have to change these values only when a 
more exact determination replaces a less accurate predecessor. 

\ D. A. L. 
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Apparatus for Determining the Reduction of the Freezing 
Point. By J. F. Etkman ( Zeit . physihal. Ghent 2, 964—966). — A 
sketch of the apparatus, which is exceedingly simple, m given. It 
consists of a vessel of about 10 c.o. capacity, into which a small 
thermometer is so fitted as to act as a stopper. The whole can easily 
"be weighed, and a stirrer is unnecessary as it can be taken in the hand 
and shaken. The details of a number of experiments with various 
ulant substances in phenol show that it gives satisfactory results. 

h. c. 

Calculation of the Molecular Volumes of Benzene, Naph¬ 
thalene, Anthracene, &c. By J. A. Gboshans (Bee. Trav. Ghim., 
7 , 263—267; compare this vol., p. 100),—For hydrocarbons contain¬ 
ing two or three phenyl groups, 30 or 45 must be substituted for 15 
in the formula r s = a — 15 -j- 2‘72 B. For naphthalene, the valne is 
30, and for anthracene 45. If two substances belonging to the same 
series, fatty or aromatic, differ in their formula by 1 carbon-atom, 
their molecular volumes will differ by 14*72. H. C. 

Lecture Experiments on Raoult’s Law. By G. Ctamiciak 
22, 31—32).—The author describes, with the aid of a 
diagram, an apparatus suitable for lecture experiments on Raoult’s 
law. It consists of an ail*-thermometer bent twice at right angles, the 
bulb of which, situated on the shorter limb, is placed in a large test- 
tube and encircled by a stirring-rod. The open and longer end dips 
into a beaker of coloured water and is provided with two bulbs, one 
near the extremity to prevent air beiug forced out of the thermometer, 
the other close to the bend serving to prevent the liquid from rushing 
back into the bulb. The solution is placed in the test-tube, the latter 
being surrounded by a beaker containing the cooling solution or 
freezing mixture; F. S. K, 

Lecture Experiment: Volumetric Composition of certain 
Gaseous Compounds. By P. HAWKRinaE (Chem. News, 69, 
66—67).—The following arrangement serves for determining the cbm* 
position of certain gases by heating with or by contact with a solid. 
A piece of wide glass tube is fitted into the tubulure of a 2-oz. retort 
by means of india-rubber tubing, the end of the tube inside the retort 
is plugged with asbestos, on this, sodium or any desired metal is 
packed, and a glass rod is fitted to the other end of the tube by means of 
india-rubber tubing. The retort is filled first with mercury, then with 
the gas to be examined, it is now stood upright with the end of the 
neck immersed in mercury. By pressing the rod, the metal is pro¬ 
jected into the bulb of the retort, and may be heated; the contraction 
of the gas is measured by the rise of mercury in the neck of the retort 

D. A. L, 

Blue Flame produced by Sodium Chloride in a Coal Fire. 
By N. Leonard (Chem. News, 59, 15).—In connection with the blue 
flame produced when salt is thrown into a coal fire, the author points 
- out that undet* similar circumstances the blue flame is produced equally 
_ well by potassium chloride, less readily by barium*,, calqium, and 
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ammonium chlorides, also by chloroform, carbon tetrachloride, and 
ethylene dichloride, but that it is not produced by throwing sodium 
carbonate, phosphate, or sulphate into the fire, nor by dropping salt 
on red-hot platinum. These results support the view that the colora¬ 
tion is due to the chlorine of the salt. D. A, L. 


Inorganic Chemistry. 

Imperfect Combustion in Gaseous Explosions. By H. B. 
Dtxon and H. W. Smith (Chem. News , 59, 65— 66). —The authors 
have observed that when mixtures of oxygen and hydrogen are 
exploded in a very long tube in proportions approximating to 2 vols. 
of the latter to 1 vol. of the former, an explosive residue always 
remains unburnt, even when the oxygen is in excess. In a number 
of experiments, the tube, after explosion, was filled with carbonic 
anhydride, until the internal pressure equalled that of the atmos¬ 
phere, then a litre of gas was driven out of the other end of the 
tube, collected over soda and the unabsorbed gas analysed ; the mean 
results of numerous analyses are given in the following table. It had 
been previously ascertained, that practically all tbe residual gas could 
be collected in tbe first litre expelled from the tube. The numbers 
under A are those obtained from the residue after the explosion of 
a mixture which contains a slight excess of hydrogen, whilst under 
B and 0 ai*e given the mean results obtained from original mixtures 
containing excess of oxygen. Tbe tube was 100 m. long, had a 
capacity of 8100 c.c., with a diameter of 9 mm, with au internal 
surface of 29,000 sq. cm. 



A. 

B. 

c. 

Average residue *. 

150 c.c. 

160 c.c. 

220 ( 

H.1 

CO..J 

54-3 p. c. 

f 29*5 p. c. 

1 5-1 „ 

20-5 

5-8 

O. 

19-4 „ 

38-1 „ 

327 

H. 

20-3 „ 

27'3 „ 

41-0 


Other experiments show that the extent of surface of the vessel or 
tube employed does not exert any great influence on the explosion of 
the gases. Similar results were obtained in experiments with 
mixtures of carbon monoxide and oxygen. These results seem to 
confirm Mallard and Le Chatelier’s observation, that the cooling in 
this method of combustion is more rapid than in ordinary combustion, 
and they also bear on Berth elot’s theory of the inode of propagation 
of explosion waves, D. A. L, 

Coefficients of Volatility for Aqueous Hydrochloric Acid. 

By R, B. Warder (Amer. OJiem , J., 10, 458).—Expressing the 
strength of dilute hydrochloric acid by H 2 Q + #HC1, and the liquid 
which distils at any moment from such acid by H 2 0 + wtHCl, 
the.author tries to express the ratio existing between v and n by a 
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constant factor as v = 44?5^ 3 or v = 3063>t 4 , but as the values of v 
vary 10—30 per cent, with different conditions of boiling, no progress 
is made. H. B. 

Bate of Decomposition by Heat of the Salts of the Halogen 
Oxy-acids and the Products obtained. By A. Potilitzin (J, Buss. 
Ghem. Soc., 20, 1888,541—570; compare Abstr.,1888,219).—Lithium 
chlorate was prepared by the double decomposition of barium chlorate 
with lithium sulphate. It forms very hygroscopic needles of the 
formula 2LiC10 3 -f H a O. It melts at about 50°, and the liquid, 
owing to superfusion, remains in that state at the ordinary tempera¬ 
ture. On heating at 90 r in a current of dry air, it becomes anhydrous, 
and then melts at 129°. On solidifying, two modifications separate, 
one in crystals and the other as a porcelain-like, white mass. The 
salt begins to decompose at 270°, but to a small extent only; at 323° 
the amount of decomposition varies from O'19 to 0*63 per cent, in 
20 minutes, or equals 2*85 per cent, in 3 hours 25 minutes. In order 
to stndy this decomposition, a weighed quantity of the dry salt was 
heated in a- glass tube placed in a bath of Wood’s alloy. The decom¬ 
position was as-follows :— 

Per cent. 17*10 34*08 37*10 36*54 41*11 41*60 

Temp... 328° 338° 348° 358° 368° 383° 

Time ... 7b.20m. 8h,40m. 8h. 20m. 3h.30m, 5h.50m. 2h.30m. 

The theoretical limit of total decomposition is 53*03 per cent., and 
the above rates of decomposition were calculated from a series of 
weighings after heating for 10 minutes at corresponding temperatures. 
It is seen that after some time, the amount of decomposition reaches 
its maximum, and then gradually decreases without reaching the 
theoretical limit. This maximum, moreover, is reached the sooner 
the higher temperature: : — 

Temperature .... 328° 338° 348°. 358 D 368° 383°. 

Maximum reached 

after....*... . 5h.40m. 2h.20m. Ih. 20m. 49m* 30m. <10m. 
Limit of decompo¬ 
sition per cent.. — — 37 — 40 41*6 

. incomplete decomposition is due to the formation of some 
lithium perchlorate (by secondary reaction) which decomposes less 
easily than the chlorate (primary reaction) under the same con¬ 
ditions. The lithium perchlorate could be easily converted into 
the characteristic crystals of potassium perchlorate. The following 
equation represents the decomposition of lithium chlorate : ALiC10 8 as , 
mLiCl + raLiClO* pO. At the same time, some chlorine escapes, 
and some lithium oxide remains with the products of decomposition. 
In order to determine the amount of chloride and perchlorate formed 
m the different phases of the process, a weighed portion of the chlorate 
was heated as above, to 368°, weighed again, dissolved in water, and 
om of the solution the chlorine of the ^sbride , 
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rained volumetrically with silver nitrate; in another part, the chlorine 
of the chlorate pins that of the chloride was determined in the same 
way, after evaporation to dryness with hydrochloric acid; the per¬ 
chlorate is not acted on by the acid* 

The result of a series of experiments is given in a table, and the 
theoretical facts deduced from it are the following:—The first period 
of the decomposition is represented by the equation : (a) 6LiC10 3 — 
4LiCl + 2LiC10 4 + 50 3 , whereas towards the end, the following 
reaction occurs: ( b ) 10LiClO 3 = 8LiCl + 2LiC10 4 + 110 2 . It is 
seen from the numerical data, that the changes from the first to the 
second phase are not abrupt, but slow and continuous. The author 
shows in addition to this that lithium perchlorate is decomposed by 
heat into the chlorate and chloride, so that the reactions (a and b) 
are accompanied by a reversed reaction (c), ALiCl0 4 = ^LiCl -f 
mLiC10 3 + pO. Both reactions are in contradiction to the principle 
of the maximum of work, and in fact the decomposition of lithium 
chlorate is not a simple one, representing a state of unstable equi¬ 
librium between the chlorate, perchlorate, chloride, and oxygen, the 
direction of the change depending on the temperature and the relative 
quantity of the substances present. 

An analogous set of experiments was carried on with lithium per¬ 
ch! orate. This was prepared by dissolving pure lithium carbonate in 
perchloric acid, and purifying the salt by fractional precipitation with 
lithium carbonate, and treatment with absolute alcohol and recrystal¬ 
lisation. It forms either short prisms belonging to the hexagonal 
system or thin needles; it does not deliquesce on exposure to the air. 
The crystals are hexagonal-hemihedric with the forms B>i—B» (which 
in an equilibrium form the pyramid P) coP and coP2. Axial ratio : 
a ; c = 1 : 0‘7039. Optically monaxial. Bifraction negative. (A. 
Lagorio.) The crystals which have the composition LiC10 4 + 3H 2 0 
seem to be isomorphous with those of barium perchlorate ; 2 mols. of 
H*Q are lost at 98—100°, and the third at 130—150°, the weight re¬ 
maining constant np to 300°. The hydrated salt fuses at 95°, the 
anhydrous at 236°. It absorbs moisture, but does not deliquesce. 
At 380°, decomposition begins and increases rapidly with rise of 
temperature j at 415° the loss of oxygen is equal to 22—23 per cent, 
(theoretical limit 60*09 per cent.), this being the maximum. At 
higher temperatures, the amount of decomposition decreases. The 
greatest velocity of decomposition is more removed from the initial 
decomposition than in the case of the chlorate. The rate of decomposi¬ 
tion is greatest at a moment when, at a certain temperature, the relative 
proportion of the chlorate and perchlorate which are mutually con¬ 
verted, is the greatest. This temperature lies about 368° when the 
mixture has the composition 8LiCl0 3 -f 2LxCI + LiC10 4 . 

The phases of the decomposition of lithium chlorate and perchlorate, 
like those of barium bromate, cannot be foreseen and explained from 
the point of, view of the “principle of maximum work, 19 but are 
easily explained by the following rule of unstable equilibrium as 
shown by the author in 1880. In every case of chemical transfor¬ 
mation, the equilibrium of the system of bodies depends on their 
atomic weights, their relative quantities (masses), and the, store' of 
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internal and external energy. It is shown that the different phases 
of the reactions studied are in complete accordance with this law. 

B. B. 

Molecular Weight of Sulphur. By H. Biltz (Zeif. physihd. 
Chem 2, 920—947).—The author describes the details of his work 
on the molecular weight of sulphur, the results of which have been 
already given (Abstr., 1888, 1027). 

Hydrazine. By T. Cubtius and ft. Jay (J, pr. Chem. [2], 39, 
27—58; compare Abstr., 1887. 715).—Hydrazine sulphate is best 
obtained when triazoacetic acid (250 grams in 2 litres of wafer, 
this vol., p. 369) is warmed with sulphuric acid (300 grams) until all 
effervescence ceases; the sulphate crystallises out on cooling. More 
may be extracted from the mother-liquor by shaking with small 
quantities of benzaldehyde, thus converting the hydrazine into 
benzalazine (see p. 393), which separates out; after recrystallisation 
this is decomposed with sulphuric acid, whereby hydrazine sulphate 
and benzaldehyde are reformed: the latter is then distilled off. The 
yield is 90 per cent, of that calculated. The same process will serve to 
extract the hydrazine contained in the motherdiqnor from the prepa¬ 
ration of triazoacetic acid (this vol., p. 369), and from the solution 
resulting from the reduction of ethyl diazoacetate in the presence of 
either acid or alkali. 

The decomposition of triazoacetic acid by mineral acids is expressed 
by the equation C 3 HJ$r 6 (COOHh + 6H 2 0 = 8F*H 4 + 30 3 0 4 H 2 , but 
during the reaction the oxalic acid splits up more or less completely 
into formic acid and carbonic anhydride. The authors observe that 
ammonium formate melts between 114° and 116°. 

Hydrazine dihydrochloride (Abstr., 1887, 715) melts at 198° to a 
clear glass, evolving hydrogen chloride, and being converted into the 
monohydrochloride H a H 4 ,HC], which separates from hot absolute 
alcohol in long, white needles melting at 89°; it is decomposed at 
240° into ammonium chloride, nitrogen, and water, and is very 
soluble in water. These hydrochlorides reduce platinic chloride in 
acid solution with evolution of nitrogen, no platinochloride being 
formed. Hydrazine formate, F 2 H 4 ,2H-COOH, is obtained by heating 
triazoacetic acid with water; it crystallises in rectangular tables 
melting at 128° with evolution of gas; the carbonate, acetate , oxalate 
and nitrate have also been obtained. 9 

Hydrazine itself is still unknown (compare Abstr., 1887, 715) • its 
hydrate, Nt H 4 ,H a O, is obtained, instead of tbe free base, ■when’the 
hydrochloride is heated with caustic lime in a silver retort and the 
resulting vapour passed through a silver tube containing caustic lime, 
and likewise heated: it is not dehydrated by barium oxide . It is a 
fuming, highly refractive, nearly odourless liquid, boiling at 119° un¬ 
changed ; when hot it con-odes glass and destroys cork and rubber * 
it tastes alkaline and burns the tongue, and has most remarkable 
reducing powers. Some of rts reactions with metallic salts are given 
' 18 oool 7 destitate of odom '- (For the remainder of this paper 

A. Gr. B, 
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Nitric Anhydride. By L. Meyer (Ber., 22, 23—24).—When 
phosphoric anhydride is mixed with almost anhydrous nitric acid, no 
heat is generated as stated by Weber (J. pr. Ghem . [2], 6, 342) ; 
the hissing noise and the evolution of brown fumes only take place 
when the acid contains more water than that obtained by distilling 
slowly with sulphuric acid. 

Nitric anhydride has a more violent action on benzene than nitric 
acid, but the nitration does not proceed further than when the acid is 
employed. At 55° only dinitrobenzene is formed ; trinitrobenzene is 
not produced until the dinitro-compound is heated with nitric anhy¬ 
dride and concentrated sulphuric acid at 160°. F. S. K. 

Hypophosphoric Acid and its Salts. By P. Drawe (Ber., 21, 
3401—3404).—Hydrogen sodium hypophosphate is best prepared by 
allowing phosphorus to oxidise slowly in moist air as described by 
Salzer, and collecting the oxidation products in a 25 per cent, solution 
of sodium acetate. When a solution of nickel sulphate is added to a 
solution of hydrogen sodium hypophosphate iu presence of sodium 
acetate, two salts are obtained, one of which, Ni 2 P 2 0 6 -h 12H 2 0, 
Crystallises iu prisms, the other, NiNa a P 2 0 6 + 12H 2 0, in hexagonal 
plates. When the addition of sodium acetate is omitted, the pris¬ 
matic crystals alone are formed, but when a solution of nickel 
sulphate is added to a solution of sodium hypophosphate both salts are 
produced. Nickel hypophosphate, Ni 2 P a O c 4* 12H a O, is best prepared 
by adding a warm, dilute solution of sodium hypophosphate to excess 
of a warm solution of nickel sulphate, with constant stirring, and 
drying the precipitate in the air. Nickel sodium hypophosphate , 
NiNa 2 F 2 0 6 -f 12H 3 0, is obtained in the pure state by gradually 
adding a very dilute and well-cooled solution of nickel sulphate to 
excess of a very dilute and well-cooled solution of sodium hypo¬ 
phosphate, and drying the precipitate in the air. 

The following salts, Co 2 P 2 O fi -f 8H a O; CoNaJhOc + HH 2 0; 
Cd 2 P 2 0 8 -f- 2H 2 0; CdNa 2 P 2 0 6 + 6H s O; CU 2 P 2 O 0 -b 6H 2 0; and 
Zn 2 P 2 0d + 2H 3 0, were prepared as described above in the case of 
the corresponding nickel compounds. The salts are soluble in dilute 
acids, but almost insoluble iu water; the double salts are decomposed 
by water. Some of the salts lose part of their water when heated at 
110*, and their weight becomes constant, others are oxidised or decom¬ 
posed. Cadmium hypophosphate is converted into the phosphide 
when ignited in the air, whereas nickel and cobalt hypophosphates are 
oxidised and become constant in weight, but the increase is less than 
what would correspond to a conversion into pyrophosphate, 

F. S. E. 

Arsenic in Glass and in Alkali Hydroxides. By J. Marshall 
and C. S. Potts (Amer. Ohem . 10, 425 —430).—The amount of 

arsenious oxide in glass laboratory apparatus of American and German 
manufacture was found to vary from 0*095 to 0*446 per cent. All • 
the samples of soda examined contained amounts of arsenic trioxide 
varying from 0*0028 to 0*0848 per cent.; a sample prepared by the 
Solvay process, however was free from arsenic. A 10 per cent, solu- 
VOL. lyi. 2 a 
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tion of soda readily dissolves arsenic from arsenical glass, but ammonia, 
and hydrochloric and sulphuric-acids are without effect. Samples of 
potash were found to be free from arsenic, and sodium carbonate, 
although sometimes contaminated, was easily purified by recrystal¬ 
lisation. H. B. 


Silicon and Boron. By L. Gattbrmann (Ber., 22, 186—197).— 
When quartz sand is heated with magnesium powder in a test-tube, a 
reaction takes place, and the whole glows intensely; if precipitated 
silica is used the reaction is very violent. Magnesium silieide is 
readily prepared by heating finely powdered, dry sand with powdered 
magnesium (1*5 part) ; the product is a bluish, half-fused substance 
which, when added to strong hydrochloric acid, at once gives rise to 
an evolution of silicon hydride. The residue has all the properties 
of the lower oxide of silicon; it burns when heated in air, reduces 
silver solutions, and reacts with alkalis with evolution of hydrogen. 
The experiments are very suitable for lecture experiments. 

Silicon is best prepared by heating dry, finely powdered sand 
(40 grams) with magnesium (10 grams) in a not too thin test-tube; 
the whole tube is first heated moderately, and then a small portion is 
strongly heated, beginning at the lower end and continuing upwards. 
The product is greyish-black, The fragments of the test-tube, after 
the substance has been taken out, should be treated with acid, as the 
adherent substance will decompose in the moist air and evolve silicon 
hydride. Silicon is obtained by heating the substance in a closed 
crucible with zinc; on dissolving out the zinc, it is obtained in steel- 
blue needles. 


Silicon tetrachloride is very readily prepared by gently beating tbe 
reduction-product in a tube in a stream of dry chloxdne, and collecting 
in a receiver cooled with ice and salt. The product, which is greenish 
from dissolved chlorine, is purified by means of mercury. The yield 
is very good. 

Silicon tetrabromide is prepared in a similar manner, but the 
receiver is merely cooled with water. The product is purified by 
distillation, and finally by shaking with mercury, and again distilling. 
The yield is not so good as in the case of the chloride, and the com¬ 
pound is more easily prepared from silicon and hydrogen bromide. 

Silicon tetriodide is obtained by heating the reduction-product in a 
stream of dry carbonic anhydride and iodine vapour; a higher tem¬ 
perature has to be used than in the case of the chloride, The product 
is dissolved in carbon bisulphide, shaken with mercury until colour¬ 
less, and the carbon bisulphide evaporated at a low temperature in a 
stream of carbonic anhy dride. It is thus obtained in splendid, 
colourless crystals. 


Silicon chloroform is readily prepared as follows:—The reduction- 
product is first freed from magnesia by keeping the powdered sub¬ 
stance for some hours in contact with dilute hydrochloric acid (I; 2); , 
it is then washed well with water, dried, and heated in a stream of 
dry hydrogen chloride, It is preferable to first pass dry hydrogen 
over the heated substance to remove the last traces of water. The 
ppduct is distilled in a distilling flask heated by means of a ,small 
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vessel containing water at 90° which can be- readily controlled. 
When a few drops of the compound are volatilised in a warm cylinder, 
and a slightly heated glass rod held at the* opening, the substance 
ignites and explodes. 

Silieoformic acid is easily obtained by connecting the receiver used 
in the preparation of silicon chloroform 1 with a vessel containing ice- 
water. The nncondensed silicon chloroform on coming into contact 
with the water is decomposed, and Rakes of silieoformic acid separate. 
It is filtered, washed with water, then with absolute alcohol, and finally 
with ether. 

Silicon bromoform is prepared in a manner similar to silicon chloro¬ 
form ; a large amount of silicon tetrabromide is also obtained, so that 
it is better to prepare the tetrabromide by th : s method than by the 
method previously described. Silicon bromoform is spontaneously 
iuflammable in the air, burning with a flame like that of zinc ethyl. 
It boils at 115—117% sp. gr: » 27. 

Silicon tetrachloride reacts with ammonia, yielding the compound 
Si(HH) 2 or NiSrNTI*; this is a while 1 substance which does not melt. 
When silicon chloroform is treated with chlorobenzene and sodium, 
silicon tetraphenyl (m. p. 231°) is formed. 

Boron is prepared by heating a mixture of magnesium (1 part) and 
dry b >rax (2 parts), covered with a layer of borax, to keep out the air, 
in a Hessian crucible for a short time. The product is powdered, 
extracted, first with hot water, and then with boiling hydrochloric 
acid. It is then washed, dried, and heated with aluminium, in a 
crucible, when splendid hexagonal plates are obtained. 

Boron trichloride is readily obtained by slightly heating the crude 
dried boron in chlorine. The greenish-yellow distillate is cooled in a 
freezing mixture, and shaken with mercury until colourless. 15 grams 
of the chloride were obtained when 8 grams of magnesium were 
used. 

The author intends preparing aromatic derivatives of boron. 

Lime, alumina, ferric oxide, chromic oxide, titanic and vanadie 
acids, &c., are also reduced by magnesium. NT. H. M. 

Graphite from Various Metals. By H. NT. Warren (Ohm. 

59 , 29).—Cast iron, nickel, cobalt, ferromanganese, manganese, 
and chromium when treated with dilute acid leave scales of graphite 
differing in size, appearance, and combustibility in each case; but 
when some of the manganese graphite is added to molten iron, it is 
converted into the iron variety. D. A. L. 

Decomposition of Potassium Chlorate in. Contact with 
Metallic Oxides. By W. B. Hodgeinson, and F. K. S, Lowndes 
(Ohmi. 58 , 309; 59 , 63—64).—When finely divided manganese 
dioxide is dropped into fused potassium chlorate, a sudden evolution 
of oxygen and chlorine ensues, the quantity of the latter gas 
depending on the fineness of the powdered oxide, at the same time 
some of the manganese enters into combination with the potassium. 
Oxides of cobalt, lead, iron, mercury, uranium, tungsten, molybdenum, 
and vanadium behave in a similar manner, the more acid oxides being 

1 r ' * ' , ; 2a 2 
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most energetic, especially as regards the evolution of chlorine and 
formation of a potassium salt of the oxide. Platinum-black causes a 
temporary increase in the evolution of oxygen from fused potassium 
chlorate, but the action is purely mechanical. 

Zinc, magnesium, bismuth, antimony, copper, and tin oxides, how¬ 
ever, produce little or no effect when added to fused potassium 
chlorate. From a series of quantitative experiments, the authors are 
inclined to conclude that under the above circumstances the manganese 
dioxide suffers alternate reduction and re-oxidation, but the re-oxida- 
tion is rarely complete. In a similar way, Ag 2 0 is reduced to Ag and 
roUs to FI b 6 0±. In other experiments, they show that the evolution 
ot chlorine is due to the potassium forming manganates, uranates, 
vanadates, Ac., as the case may be. Potassium chlorate is also decom¬ 
posed by many salts, especially those of ammonia. D, A. L. 


r-^n, 0f from its Minerals. (Pharm. J. Trans. 

Zu ’ ii b '^7T , he lnetllc, “ formerly in use for separating- lithium from 
fie other alkalis was based on the slight solubility of its carbonate, 
bchenng now employs the following process for extracting lithium 
from lepidnhte on the large scale. The finely ground mineral is 
digested with concentrated sulphuric acid, and the product is cal- 
cmed and lm-nated with water. Potassium sulphate, sufficient to 
convert all the aluminium present into alum, is added, and after 
evaporation the alum which separates is removed, any portion remain- 
mu afterwards decomposed by the addition of milk of lime 

the filtrates are mixed with barium chloride, whereby all the bases 
are converted into chlorides. The whole is then evaporated to dryness 

lith d i n eXtr t Cted , TOth qm Soltlt ? ? lcohol > which dissolves the calcium and 
1 thium ch Grides. Ihe calcium chloride in the residue left on dis- 

fiH-roE. tlS aI( ^ 0 ! “L decomposed by ammonium oxalate; the 
is evaporated to dryness, and again extracted with absolute 
alcohol, which after evaporation leaves pure lithium chloride. 

wate? bi B?R° f TTv riOUS /n rm v of Calcium - Carbonate Sea- 
316-320? 7 and G. Young ( Pros. Boy. Soe. Eiin., 127, 

f,, . ^ ’gations were undertaken with the view of 

throwing additional light on Murray’s theory as to the formation of 

solubility of various corals, the porous kind being most easily dissolved 
by sea-water. Th s is due to the fact that porous coS present a 

3^ r- t0 of sea-water, and also that the carbomte 

appears to be in a different molecular condition. Precipitated amor 
phous calcium carbonate dissolves in 1600 parts of sea-water whilst of 
the same precipitate, when it has changed from the amorphous to the 
crystalline condition, 1 part requires 80i)0 of sea-water to dissolve it 
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duced, its greater insolubility protects it from further solution, and 
the protective influence of mud and sand and seaweed growth, must 
also he considered. The action of sea-water on hard and soft corals is 
shown below. 


Materials. 

Tempera¬ 

ture, 

Exposure. 

Average 
amount of 
CaC0 3 taken up. 


C.° 

hours. 

grams. 

Bead porals, porites. 

27 

12 

0*395 

Coral sand... 

. 27 

12 

0-032 

Harbour mud (Bermuda) .. 

27 

12 

0-041 

Isophyllia cfipsacea (Bana), Bermuda 

— 

— 

0-041 

Millepora ramosa (Pallas)... . 

— 

— 

0*036 

Madrepora asp er os a (Bana), Mactan 
Isl., Zebu. 


_ 

j 0-073 

Montipora foliosa (Pallas), Amboyna 

— 

— 

0*043 

G-omastrcea multilobata (Quelch), Am- 
boyna .. 

10 

_ 

0*073 

Pontes clamria (Lamb), Bermuda .. 

10 

*— 

0-093 


The effect of the presence of organic matter appears in the figures 
given below. 



Temp. 

Hours. 

Gram. 

Weathered oyster shells. ............ 

10° 0 . 

12 

0-331 

Mussels allowed to rot in sea-water 7 
days .. .... 

17 

168 

0-384 

lobsters allowed to rot in sea-water 3 
weeks ... . 

10 

504 

1-062 

Shrimps allowed to rot in sea-water 3 
weeks .... 


504 

1-047 

Schizopoda allowed to rot in sea-water 
8 weeks . * . .... 

r ,, , t 

504 

0*782 

<?. Amorphous CaCO^ (freshly prepared) 

— 

— 

0-649 


-1-66 

—— 

0-610 

Crystallised CaCO s . . 

10 

12 

0*123 

Melobesia, Kilbrennan Sound, Scotland 

10 

12 

0*089 

# 


In a and the CaGO* was added as long as it dissolved. 

E, W. R 

Solubility of Strontium Nitrate in Alcohol. By J. R. Him* 
(Pharm, J. Trans . [3], 19, 420).—One part of strontium nitrate 
dissolves in 4189, parts of absolute alcohol, and in 199*87 parts of 
rectified spirit at 15*5°. R. R. 

Action of Ammonia on Metallic Magnesium. By H. N. 
Warden (Chem. News, 58, 297—298).—When magnesium is exposed 
to ammonia at a temperature below a red heat, although undergoing no 
apparent change, it becomes less fusible, and burns ^hen ignited with 
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violent decrepitations. At a dull red heat, the metal becomes yellow, 
with golden lustre; whilst at full redness it is converted into an 
orange-yellow powder, which evolves ammonia when its acidified 
solution is treated with sodium hydroxide. B. A. L. 

Action of Hydrogen Sulphide on Zinc Sulphate. By H. 
Baubigxt (Oompt rend., 107, 1148—1150).—A neutral solution of 
zinc sulphate, containing not more than 0*3 gram of salt in 100 c.c., 
is completely precipitated by hydrogen sulphide in the cold after 
several hours. With twice the quantity of zinc sulphate in the same 
volume of liquid, precipitation is less perfect, 0*004—0*006 gram re¬ 
maining in solution. After three days, however, only 0*001 gram 
remained unpredpitated. 

If the solution of zinc sulphate contains free acid, the phenomena 
are similar to those observed with nickel and cohalt. With 0’3 gram 
of salt in 100 c.c., the quantity of free acid required to prevent pre¬ 
cipitation is 80 times the amount of combined acid in the salt. At a 
higher temperature, and a correspondingly higher tension of the 
liydrogen-sulphide, decomposition proceeds further, and at 100° the 
quantity >of free acid required is 90 to 100 times the quantity of 
combined acid. The moie concentrated the solution, the smaller the 
quantity of free acid that must be added for a given weight of zinc 
salt in order'-to prevent precipitation. The decomposition is a func¬ 
tion, not only of the ratio, of free acid to water, but also of the ratio 
of free acid to the metal present in the form of a salt, jast as in the 
cases of nickel and cobalt. 0, H. B. 

Mixed Double Sulphates of the Copper-magnesium Group. 
ByPiuFtJLLii Chandra Ray ( Proc . Roy . Soo . JEdin ., 127, 267—283). 
The accounts given of the constitution of these salts being conflicting, 
a large number were prepared and analysed. Of the mass of details 
of which this paper consists, it is impossible to make an abstract. 
It must suffice to say that “double-double” sulphates of definite 
composition do exist, and that the chemical affinity which determines 
the formation of such compounds is not indeed very powerful, but 
its influence is unmistakable if proper care is taken to avoid condi¬ 
tions under which it is necessarily obscured. The author believes 
that Aston and Pickering are completely mistaken in their views of 
these salts, and that their error is due to their methods of, walking 1 , 
which brought about the formation of heterogeneous deposits; T ^ 

Action of Sodium Hydroxide on Mercurous Skits, By 0. 
Barfokd <J. pr. Ghem. [2], 38, 441—472).—The author has investi¬ 
gated the composition of the precipitate produced by the action of 
sodium hydroxide on mercurous salts, by treating it with gold chlo¬ 
ride. He concludes that it is not, as previously believed, a mixture 
of mercury and mercuric oxide? but a mixture of mercurous oxide, 
mercury, and mercuric oxide in varying proportions; it sometimes 
contains as much as 81 per cent, of mercurous oxide. The mercurous 
is oxidised by the air at the ordinary temperature both In the 
tod in the dark. In a limited volume of air, the precipitate 



INORGANIC CHEMISTRY, 


347 


retains its dark colour, but otherwise it becomes yellow as the mer¬ 
cury evaporates. At 100° these changes are more rapid, and there is 
less yellow oxide left, because a part only of the mercurous oxide is 
oxidised, the rest being split up. The finely divided mercury in the 
precipitate undergoes no oxidation in the air at the ordinary tem¬ 
perature, and in a small space much less of the mercury evaporates 
than would be expected from its accepted vapour-tension. 

The reduction of gold chloride by mercury vapour forms a very 
delicate test, and occurs even at —8°. A. Of. B. 

Ammoniaeal Mercury Compounds. By C. Rammelsberg (J. 
pr, Chem . [2], 38, 558—569).—The author regards the pale-yellow 
product of the action of ammonia on mercuric oxide at the or¬ 
dinary temperature, as a hydrate of mercurammonium hydroxide, 
NHg 2 *OH,H a O, for it loses 4*1 per cent, of water over strong sulphuric 
acid. Millon’s base is obtained when the pale-yellow compound is 
treated with either hot or cold aqueous ammonia; Millon gave it the 
formula 2HgG,KH 3 ,H 2 0, and Gerresheim (Abstr., 1879, 438) the 
formula 2(2HgO,NH 3 ),H 3 0, but the author’s analyses show that it is 
3(2HgO,KH 3 ) 4- 2H 2 0. By treating either of these compounds with 
dilute hydrochloric acid, the insoluble pale-yellow chloride which 
Kane formulates as Hg 2 OClNH 2 is obtained; it loses water at 200°, 
and is the hydrate of mercurammonium chloride, NHg 2 Cl,H 2 0. 

True e( white precipitate” is infusible, but the officinal preparation, 
made by precipitating aramouiacal mercuric chloride by an alkaline 
carbonate, "is fusible. The latter can be obtained from the former by 
boiling it with ammonium chloride; moreover, amorphous mercuric 
oxide at once yields the fusible precipitate when boiled with ammo¬ 
nium chloride solution; again, when the infusible precipitate is boiled 
with alkali it loses | of its nitrogen as ammonia, whilst the fusible 
precipitate loses § of its nitrogen as ammonia under the same circum¬ 
stances. It would thus seem that they are both double compounds of 
ammonium chloride with mercurammoniurn chloride, the infusible 
being NHgaCl, Iff 3*01, and the fusible, ]SFHg 2 Ci,3NH 4 Cl. 

The author has obtained a whole series of mercurammonium salts 
by the direct action of acids on Millon’s base. Of these the sulphate, 
nitrate, carbonate, phosphate, bromate, iodate, and periodate are de¬ 
scribed. A. G. B. 

Action of Concentrated Sulphuric Acid on Solution# of Iron 
and Aluminium Sulphates. By F. A. Eremin (/. Buss, Obem . 
Sou,, 1888, 20, 468—477).—The author finds that the addition of 
sulphuric acid to a solution of aluminium sulphate throws down the 
salt, but as ferrous sulphate, if present, is also thrown down along 
with it, both salts were investigated in this respect. For this purpose 
the lower end of a separating funnel was plugged with glass-wool, a 
known volume of ferrous sulphate solution poured in, and then con¬ 
centrated sulphuric acid of 66° B. was added from a burette. After 
24 hours, the liquid was drawn off from the crystals formed and the 
, amount of iron present in the solution determined volumetrically. This 
, result was corrected for the amount of ferrous sulphate in the liquid 
adhering to the walls, of the vessel employed, a determination haying 
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been previously made for that purpose. The first series of experiments 
was made with a concentrated solution containing 21 grams of 
FeS0 4 .7H,>0 in 50 c.c., and it was found that the largest quantity of 
salt, 99'IB per cent., is precipitated when the solution is mixed with 
an equal volume of sulphuric acid, and that the^ percentage of salt 
precipitated is less whether the proportion of acid is greater or less 
than this. By using ferrous sulphate solutions of various degrees of 
concentration, the author finds that the amount of salt precipitated 
increases with increasing concentration of its solution, the volume c f 
sulphuric acid added remaining constant. As regards the composition 
of the precipitate, it corresponds with the formula FeS0 4 ,H 2 0, as long 
as for 5 c.c. of the solution, 5.10, or 15 c.c. of sulphuric acid is added. 
When, however, 20 c.c. is added slowly, a mixture of monohydra ted 
sulphate with a greenish-white, crystalline substance is precipitated, 
but the latter alone is formed if the sulphuric acid is added at once. 
These crysta’s have a brilliant lustre and are highly iridescent; 
their formula is Fe80 4 ,5H 2 S0 45 5H 2 0, hut they are very unstable. 
At 95—97° they are decomposed as follows: FeS 04 , 5 H 2 S 0 4 , 5 H a 0 = 
FeS0 4 ,H 2 0 + 5&SO*4HA 

Chemically pure aluminium sulphate, containing no iron, was 
dissolved in water and its solution treated with sulphuric acid in 
precisely the same manner, but a very different result was obtained. 
Scarcely any precipitate is produced on adding an equal volume of 
sulphuric acid to a nearly concentrated solution of the aluminium 
salt, and the addition of two volumes of sulphuric acid produces no 
precipitate at all. But smaller quantities of sulphuric acid, which 
are without action on ferrous sulphate, give an abundant precipitate 
with the aluminium salt, so that the maximum precipitate is obtained 
on adding 1*5 c.c. of H 2 S0 4 to 5 c.c. of aluminium sulphate solution. 
The precipitate thrown down on mixing equal volumes of the 
aluminium sulphate solution and sulphuric acid has the composition 
Al2(S0 4 )3,2H 2 S0 4 ,16H 2 0 ; with 5 c.c. of the solution and 0*3 c.c. of 
sulphuric acid, the precipitate has the formula Al 2 (S0 4 )3,22H 2 0. The 
different behaviour of ferrous and aluminium sulphates towards sul¬ 
phuric acid cannot be used, however, for their separation or for the 
preparation of pure aluminium sulphate, because some iron is always 
carried down mechanically with the latter. The author proposes to 
investigate the sulphates of the metals of the Third Group from the 
same point of view. B, B» 

Solution for Depositing Metallic Cobalt. By H. N, Wimm 
(Ghem , News, 59, 64).—A concentrated solution of Rochelle salt is 
added to a solution of cobalt chloride until the precipitate first formed 
is vedissolved ; from this solution, the metal is readily deposited on any- 
desired object attached to the negative electrode of a single cell battery. 
Nickel may be deposited in a similar manner, and when the solution 
contains nickel as well as cobalt, both metals are deposited in equal 
proportions and the deposit is darker and more durable than when 
cobalt alone is used. Zinc and several other metals may be deposited 
in a similar manner. J), a.. L, 
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Nickel and Cobalt. By G. Kruss and ¥. W. Schmidt (Ber 22, 
11—15).—In the course of experiments which were commenced with 
the object of determining the atomic weights of nickel and cobalt, it 
was found that it was impossible to precipitate an equivalent quantity 
of pure gold from a neutral solution of auric chloride by means of 
metallic nickel or cobalt, because small quantities of these metals are 
again precipitated from the solutions of the chlorides which are pro¬ 
duced. The precipitated gold was therefore washed,, dried, ignited, 
and weighed, and then dissolved in aqua regia and precipitated with 
sulphurous acid. The metal thus purified weighed considerably less 
than the original precipitate, and although this difference was taken 
into account the results of various experiments were very discordant. 
In washing the gold precipitated by sulphurous acid from a solution 
of the powder which had originally been precipitated by cobalt, it was 
noticed that the filtrate gradually lost the red colour due to cobalt 
chloride and turned faintly green ; on evaporating this portion of the 
washings, the slight residue which was obtained dissolved in warm, 
concentrated hydrochloric acid with a green coloration, but the solu¬ 
tion became almost colourless on cooling. The same phenomenon 
was observed in washing the gold which had been precipitated by 
sulphurous acid from solutions of the metal obtained in similar ex¬ 
periments w T ith nickel, but the quantity of the new chloride obtained 
was extremely small. 

Nickel sulphide, prepared from the ordinary sulphate, was repeatedly 
treated with ammonium sulphide until the latter was no longer coloured 
brown; a bright-yellow residue was obtained and the relative quantity 
of the new substance present in this residue was far more than in the 
original sulphide. The chloride of this substance was also obtained 
from tbe mother-liquors of solutions containing equivalent quantities 
of mercuric chloride and nickel or cobaltous chloride, and by several 
other methods. 

The pure oxide of this metal was obtained by making use of the 
fact that it is soluble in melted alkalis, nickel and cobalt oxides being 
insoluble. 

Hydrogen sulphide produces no precipitate in acid solutions, but 
ammonium sulphide gives a blackish precipitate in neutral solutions 
of the chloride. Ammonia produces a white, very voluminous, 
fiocculent precipitate inneutral solutions, and the precipitate is insoluble 
in excess of the reagent; potash also precipitates a white hydroxide 
insoluble in excess. When the oxide is moistened with cobalt solution, 
and heated, it becomes slightly brown; after having been strongly 
heated alone for a long time it is readily and completely soluble in 
cold, concentrated hydrochloric acid. Strongly acid solutions of the 
chloride have a peculiar greenish-yellow colour, but in the dry state, 
and when free from acid, the salt is white and dissolves in water, 
forming a colourless solution. When the vapour of hydrochloric acid 
is blown on to the white chloride,' it turns greenish and then dis¬ 
solves in water, forming, a coloured solution. The oxide does not 
lose weight when heated in an atmosphere of hydrogen, 

The metal can be obtained by the electrolysis of an aqueous solution 
of the chloride, or by heating the dry chloride in a stream of hydrogen. 
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It is black, but brownish-black in tbin layers ; it is readily soluble in 
acids when obtained by electrolysis in the cold, but when strongly 
heated in a stream of hydrogen it becomes much more sparingly 
soluble. F. S. K. 


Interaction of Chromic Acid and Hydrogen Peroxide. By 

Berthelot (Compt. rend., 108, 24 —3l).—The blue compound to 
which Moissan (Abstr., 1884, 20) ascribes the formula CrC^KoOz, 
more probably has the composition 2HCrCh,Ha02. Both formulae 
represent the same amount of available oxygen. The blue colour of 
the compound recalls the colour of permanganic acid, and the fact 
that it can be formed even in very dilute solutions distinguishes it 
from the ordinary compounds of hydrogen peroxide with acids, 
alkalis, <fec. 

When hydrogen peroxide reacts with permanganic acid, the action 
is reciprocal, and the volume of oxygen evolved is the same whether 
the peroxide is added to the permanganic acid, or vice versa, a fact 
which indicates the formation of an intermediate compound. This 
is colourless and stable at a very low temperature. It probably has 
the composition H 2 0 3 , and decomposes into water and oxygen if the 
temperature rises. 

With hydrogen peroxide and chromic acid, the phenomena are not 
quite similar, and the result varies with the mode of admixture, the 
temperature, and the concentration. When a very dilute solution of 
potassium dichromate acidified with hydrochloric acid is mixed with 
hydrogen peroxide, the ratio between the oxygen lost by the dichro¬ 
mate and that lost by the peroxide is 1 : IT, and the result is the 
same, whether the liquids are mixed gradually or rapidly. The dif¬ 
ference is due to the intermediate formation of perchromic acid, and, 
almost disappears in mere dilute solutions. 

. 011 ^he other hand, with the same degree of concentration, the 

dichromate solution is added to the peroxide, the reaction takes 
place very slowly, and the end-point is very difficult to determine. 
The ratio between the oxygen evolved from the dichromafce and that 
evolved from the peroxide is 1: 1*52—I-63. With hydrogen peroxide 
containing barium chloride, the ratio obtained was 1: 1*6. The forma¬ 
tion of the intermediate compound could not, however, be detected in 
the calorimeter, the change taking place too rapidly, It is evident 
that the action of the peroxide on ; the chromic acid is not reciprocal, 
ana it follows that in making titrations with these solutions (this 
vol., p. 311), the manner in which the liquids are mixed will influence 
the result. 


The action of excess of chromic acid on hydrogen peroxide develops 
+45 6 Cals for Cr0 3 , In presence of .excess of the peroxide, the 
stability of the perch romic acid is greater, owing to the formation of 
the blue compound. The first stage of the reaction is represented bv- 
the equation 2CrOa + H a O a = 2HCrO*, and the perchromic acid, then 
mth , a fry* 61 quantity of tho peroxide. Under the bon- 
^ns descr.bed above, the reaction 2HGr0 1 +.4HA + 6HC1 
y*fcGJ» dil. ■+ 40s + 8H*0 develops +67'2 x 2. According ,to this 
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When brown rnthenic chloride is treated with so-called hyponitric 
acid, it is gradually converted into a non-crystallisable, violet-red 
liquid, which when mixed with alkaline chlorides yields the com¬ 
pounds just referred to. The reaction takes place only at a tempera¬ 
ture at which the hyponitrous acid splits up into nitric acid and nitric 
oxide, and as a matter of fact the same product is obtained if rnthenic 
chloride is heated in nitric oxide. The salts are readily obtained by 
adding an alkaline nitrite to a warm solution of ruthenic chloride in 
hydrochloric acid. 

If a mixture of ruthenium with potassium or sodium chloride is 
heated in chlorine gas, no ruthenioeblorides are formed, and rnthenic 
chloride is the only product. It follows from these results that no true 
rntheuiochlorides have yet been obtained, the salts described as such 
being really nitrosochlorides. Potassium chlorate, which removes all 
the metal from ruthenic chloride in the form of peroxide, has no action 
on the nitrosochlorides. 

From analyses of these and other ruthenium compounds, the author 
is led to the conclusion that the atomic weight of ruthenium is 101'5. 
Debray’S determination of the sp. gr. of gaseous ruthenium peroxide 
indicated that the atomic weight was less than 102. No details of the 
estimations are given. G. H. B. 


Mineralogical Chemistry. 


Fossil Resins from the Coal Measures. By W. I. Macadam 
(Chem. News , 59, 1—2),—The author has examined two samples of 
brown, resinous scales found in coals from the neighbourhood of Kil¬ 
marnock, and two samples obtained from the Chemise seam of the 
Methil district. These were treated first with ether, then with chloro¬ 
form, and the respective resins analysed with the following results:— 


- 

Kilmarnock coal, soluble 
in 

Chemise seam coal, soluble 
in 

Ether. 

Chloroform. 

Ether. 

Chloroform. 

Carbon.. 

84*28 

74 ‘28 

67 -50 

66-70 

Hydrogen.. 

9-36. 

6‘52 

7*53 

7-32 

Oxygen.... 

6-36 

19-20 

34-97 

25; 88 


The composition of the Kilmarnock resins approaches that of schla- 
nite and anthracoxenite respectively. Attention is drawn to the fact 
that the resin soluble in ether is partially volatile much below 100°, 
probably due to its complex character or to decomposition j it is sug- 
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gested that the gases obtained by Bedson from coals, probably arise 
from the decomposition, of the resins in this manner. D. A. L. 

Action of Cuprous Chloride on Potassium-iron Sulphide; 
Artificial Gopper Pyrites. By E. Schneider (/. pr. Ghent . [2], 
38, 569—582).—By shaking a faintly ammoniacal solution of cuprous 
chloride (equivalent to 0*455 gram of cuprous oxide) with potassium- 
iron sulphide, K 2 S,Fe 2 S 2 (1 gram), until the solution no longer con¬ 
tains copper, crystals are obtained which have the empirical formula 
CuFeS 2 ; but the quantity of the compound thus obtained and of the 
potassium chloride formed show that the formula of this sulphide is 
GmS.Fe 2 S 3 , the equation for the reaction being K 3 S,Fe 2 S 3 4- CU 2 CI 3 
= 2 KOI + Ca 2 S 5 Fe 2 S 3 . 

These crystals behave almost identically with copper pyrites, and 
thus confirm the formula Cu 2 S,Fe 2 S 3 for copper pyrites, a view already 
adopted by the majority of chemists. A. G. B. 

Artificial Production of Chromite. By S. Meunier (Conipt, 
rend., 107, 1153—1154).—An intimate mixture of 148 grams of potas¬ 
sium dichromate, 58 grams of precipitated ferrous carbonate, and 
56 grams of iron filings was heated to a very high tempen&ture in a 
clay crucible for several hours. The following reaction takes place 
FeCO s 4“ 2Fe -f K 2 Cr 2 0i = Fe0,Cr 2 0 3 -f Fe 2 0 3 + K>C 0 3 ,and when 
the cooled product, is treated first with water and then with concen- 
irated acids, the chromite is left as a black:, non-magnetic, granular 
residue. If the crucible is brasqued with a small quantity of cryolite, 
and the mixture is covered with a thin layer of the same mineral, the 
product shows distinct crystalline zones, one of which consists 
of specular hematite. The chromite is obtained in small octahedra, 
cubo-oetahedra, and cubes. A small quantity of ferric chromate and 
of a double chromate of iron and potassium seems to be formed at 
the same time, and some lamellae of chromic oxide are also observed. 
Similar results are obtained when powdered siderite is substituted for 
the precipitated ferrous carbonate. 0. H. B. 

Edisonite, a Fourth Form of Titanic Anhydride. By W. 
E. Hidden (Amer. /, Sci. 9 36, 272—274).—The original specimen of 
the mineral here described was discovered by the author in 1879 at 
the Whistnant gold mine, Polk Co., North Carolina. It was found in 
the concentrations of placer washings. The orthorhombic character 
of the mineral was easily proved with the hand-goniometer, The 
mineral has six cleavage planes, a hardness of 6 , sp. gr. 4*26, resinous 
to adamantine lustre, bronze-yellow to golden-brown colour, and 
yellowish-white streak. It is insoluble in acids, unchanged before 
the blowpipe with sodium carbonate, but with borax gives a brownish 
bead. The axial ratio calculated by Des Cloizeaux is'$: 5 : c =2 
0*99275 : 1 : 0*92337. On analysis, only titanic anhydride could be 
found. An analysis by fch L. Penfield has confirmed this conclusion* 
Owing to the scarcity of material, an equal weight of rutile was 
analysed by the same method as a cheek. The results were as 
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Ti0 2 precipitated by boiling* .. 
Trace of oxide from the filtrate 
Loss on ignition. 

Totals. 

Weight of mineral taken .... • 


Rutile. 

Edisonite. 

0-0756 

0*0741 

0-0022 

0*0033 

0-000-2 

0*0001 

0-0780 

0-0778 

0-0780 

0-0770 


These results show that edisonite is a nearly pure titanic anhydride 
like rutile. The author thinks he has recently identified this mineral on 
the Pilot Mountain, Burke Co., North Carolina, and proposes for it 
the name of edisonite, after T. A. Edison. B. H. B. 


Artificial Production of Zircon. By P. Hautefeuille and 
A, Perrey ( Gompt . rend., 107,1000—1001).—Zircon was obtained by 
Deyille and Claron by the action of zirconium fluoride on silica, or 
of silicon fluoride on zirconia, at a very high temperature. It can, 
however, be .prepared at a temperature which need not exceed 700° by 
heating 11*88 grams of zirconia with 5*84 grams of silica and 
100 grams of lithium bimolybdate. The same crystals are obtained 
at all temperatures between 700° and 1000°; they are hyaline, quad¬ 
ratic prisms with a brilliant lustre; sp, gr. = 4'6, If zirconia is in 
excess, the crystals are long : if silica is in excess, they are short. 

Levy and Bourgeois used sodium carbonate at a very high tem¬ 
pera We as a reagent for the detection of zirconium, zircouia being 
obtained in hexagonal prisms. With lithium molybdate and silica, 
easily recognisable crystals of zircon are obtained in a few hours at a 
temperature not necessarily exceeding 700°. 0. H. B. 

Beryllonite, a New Mineral. By E. S. Dana (Amer. J, Set., 
36, 290—291).—The author gives a preliminary notice of a new 
mineral, the locality of which is withheld for the present. The crys¬ 
tals belong to the orthorhombic system, the approximate axial ratio 
being a : b : c = 0*57 : 1 : 0*94. The mineral is white to colourless, 
transparent to translucent, and has a hardness of 5*5 to 6, sp. gr. 2*84, 
conehoidal fracture, and vitreous lustre. A preliminary analysis has 
shown the mineral to be an anhydrous phosphate of beryllium and 
sodium. B. EL B, 

Xenotime- By W. E, Hidden (Amer. J. Sci*, 36, 380—383).— 
The author describes crystals of xenotime found in the vicinity of 
155th Street and 11th Avenue, New York City, in a coarse pegmatite 
vein; in some concentrations -of vein material at Milholland’s Mill, 
Alexander Go., North Carolina, and at Dysartsville, McDowell Co., 
North Carolina. He also describes xenotime-zircon from a new 
locality, namely, the Davis Land, Henderson Co., North Carolina, Of 
the 17 crystals of xenotime found at this locality, seven had zircons 
enclosed, in parallel position. These symmetrically-compounded 
crystals* of zircon and xenotime were first, noticed by Z^chau on speci¬ 
mens from HitterOj Norway. Similar crystals have been found by 
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tlie author at the Mills’ gold mine, Burke Co., North Carolina, and at 
Deake tin mine, Mitchell Co., North Carolina. B. H, B. 

Mineralogieal Notes. By S. L. Penfield and E. S. Sperry 
(Amer. J. Sri., 36, 317—331).—1. Beryl —In order to prove the 
correctness of the assumption formerly made by the authors, that the 
alkalis, when present, replace the berjUium, analyses have been 
made of (I) the caesium beryl from Norway, Maine; (II) a transparent 
yellow beryl, known as golden beryl, from Litchfield Co., Connecticut; 
and (III) a transparent, glassy variety from Wiliimantic, Connecticut, 
with very unusual crystalline habit. The results were as follows:— 



Si0 2 . 

AljO s . 

Pe 2 0 3 . 

FeO. 

MnO. BeO. 

Cs 2 0. 

k 2 o. 

I. 

64-12 

17-89 

— 

0*16 * 

— 12-13 

1-61 

0*10 

II. 

65-62 

17-86 

0-87 

0*18 

— 13-50 

0-03 

— 

III. 

65-72 

18-40 

— 

0*26 

0-12 13-08 

— 

0*12 



Ha 2 0. 

Li 2 0. 

Ignition. 

Total. 

Sp. gr. 



I. 

1-21 

0-75 

2*24 

100-21 

2-747 



II. 

0-54 

o-io 

2*34 

100-54 

2-716 



III. 

0-75 

0-28 

2-06 

100-79 

2-725 



The results of analysis I afford the necessary proof of the correct¬ 
ness of the assumption that the alkalis in beryl are isomorphous with 
the BeO. 

2. Phenacite .—Analysis of colourless phenacite from Topaz Butte, 
Pike’s Peak region, Colorado, gave— 

S10 2 . BeO. Na 2 0. Li 2 0. Ignition. Total. 

54*44 45*58 0*21 trace 0*26 100*49 

' 3. Monazite .—Crystals of this mineral from a locality 3 miles east 
of the Emerald and Hiddenite mine, Alexander Co., North Carolina, 
gave, on analysis, the following results:— 

P 2 0 3 . Ce 2 0 3 . (LaDi) 2 0 3 . Th0 2 . Si0 2 . Ignition. Total. Bp- gr f 

29*32 37*26 81*60 1*48 0*32 0*17 100T5 5*203 

In opposition to the views of C. W. Blomstrand (this yol,, p. 217), 
the authors do not regard the Th0 2 as an essential constituent of 
monazire, as it occurs in varying proportions, although almost always 
present in the different varieties. 

4. Sussexite . A new analysis of this rare mineral from Maine 
avtr New Jersey, fully substantiates the formula 

H(Mn,Mg,Zn)B0 3 , determined by G. J. Brush, who first described the 
mineral. 

The authors also describe (5) twin crystals of quartz with inclined 
axes, said to be from Madagascar, and give long descriptions and 
analyses of (6) oligociase from Bakersville, North Carolina, with 
; atmomal optical properties; (7) barium felspar from Blue Hill, 
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Delaware Co., Pennsylvania; and ( 8 ) a very pure magnesia mica, 
phlogopite, from Edwards, St. Lawrence Co., Ifew York. 

B. H. B. 

Feme Orthoelase. By P. Hatjtefettille and A. Perrey ( GompL 
rend., 107, 1150—1152),—A mixture of 78 parts of normal potassium 
vanadate and 10 parts of potassium nitrate is fused at 700°, and a 
mixture of 18 parts of silica and 8 parts of ferric oxide is gradually 
added and well mixed by means of a platinum wire. Mineralisation 
is very soon complete, and tlie first product is a ferric leucite, but if 
the mixture is kept at 700° for about a month, crystals separate in 
the fused mass. After cooling, the product is extracted with water and 
the residue is treated with cold concentrated potash. Ferric ortho- 
clase, K 2 0 ,Fe 2 03 , 6 Si 02 , is thus obtained in monoclinic prisms, fre¬ 
quently maeled in the same way as orthoelase, and with the same 
optical.properties. They show the faces p, m, g ', a', a 4 , o 4 , the 
angles m/m 118° 58' and y?/m 112° 44', being practically identical 
with those of orthoelase. Some ferric microcline seems to be formed 
at the same time. 0. H. B. 

Geology of tlie District of Rican. By F. Katzer ( Ohem . 
Gentr 1888, 1493, from Jahrb. geol . Beieksamt. Wien., 38, 355— 
415).—The district of Rican, south-east of Prague, consists of granite 
and clay-slate of the Cambrian formation. The granite, principally 
porphyritic, contains partly white, partly red orthoelase crystals 
(containing calcium) 8—10 cm. long, with biotite, and a little plagio- 
ciase and accessory apatite, tourmaline and titanite. As the clay 
formation nears the granite, it becomes harder and more crystalline, 
whilst, on the other hand, the granite near the juncture with the 
clay becomes more porphyritic. Close to the granite is a massive 
layer of chert. This is rich in quartz with liquid inclusions. The 
following analyses are given by the author :— 


Hormal Blackened 

clay-slate. slate. Chert. 

Si0 3 .. 54*97 61*35 84*19 

* H a O ........ 4*22 3*07 1*70 


The author subdivides the strata as follows(a.) Contact zone, 
containing little mica and no tourmaline ; (h) granitic pegmatite, rich 
in tourmaline; (c) porphyritic granite, containing biotite, felspar, and 
granitic tourmaline. The latter is 100 m. thick in places; the 
pegmatite is regular, and measures 6 metres throughout. The follow- 
ingfurther analyses were made:—(1.) Biotitic granite, 8cm. from 
the juncture; (2) tourmalinic pegmatite, 3 metres from the contact; 
(3) normal granite of Zeruovka. 

SiOa. A1,0 3 . Fe 2 D 3 ; MnO. CaO. MgO. K 2 Q. tf%0. B s O* H a O. 

I., 74*29 15*95 trace 0*78 0*66 5*31 2*66 — 0*66 

II. 75*27 12*92 1*89 0*29 0*32 0*47 6*48 1*14 1*24 0^61 

III, 71*13 18*53 trace 0 96 0*58 7*26 ~ 0*74 

, * J.W.h 

VOL. LYI. 1 r 2 b 
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Two New Masses of Meteoric Iron. By G. F. Kunz (Amer. 
J. Sci.y 36, 275—277).—1. A mass of meteoric iron was found in 
1882 on Linville Mountain, Burke Co., North. Carolina. The 
meteorite weighs 428 grams, the original weight having been 
442 grams. It is 2-| inches long, If inch high, and 2J inches wide. 
One side is rather rough, and the other covered with very shallow 
pittings. Traces of the black crust of magnetic oxide are still visible. 
The iron admits of a very high polish, and, tinder the glass and by 
reflected light, appears to be a network of two distinct bodies. On 
analysis, it gave the following results :— 

Fe. Ni. Co. S. C. P. Total. 

84-56 14-95 0-33 012 trace trace 99*96 

It most closely resembles the Tazewell (Claiborne Co.) and Bear 
Creek meteorites in composition, 

2. In 1887, a mass of meteoric iron was found in the Silver Crown 
district, Laramie Co., Wyoming. When found, it was half buried in 
decomposed granite and earth. In shape, it somewhat resembles an 
anvil. It weighs 25*61 lbs. The surface is still covered with the 
original crust of magnetic oxide, and is irregularly pitted. This 
iron belongs to the braunite group of Meunier. Analysis gave the 
following results:— 

Fe, Ni. Co. P. C f Total. Sp. gr. 

. 91*57 8*31 trace 0*07 trace 99*95 7*63 

In composition it most closely resembles the Rowton, Charlotte, 
and Jewel Hill meteorites. B, H. B. 

Meteorite from Oehansk. By Tichonbavoff, Petbopf, and 
others (/. Rtm. Ghem . Soe., 1888, 20, 513—518).—This meteorite, 
together with other smaller ones, fell on April 18 (old style), 1887, 
near Tabory, Ocbansk, in the Government of Perm. Its original weight 
was about 120 lbs., and it was found in a very hot state abopt 
2 yards in the ground. The meteorite was .covered, with a black, 
glistening crust, and its mass was ash-grey; structure crystalline* Ife 
dissolves in hydrochloric acid with evolution of hydrogen and 
hydrogen sulphide, owing to the presence of free nickel-iron and 
troilite (magnetic pyrites). The glistening black grains were found 
to be meteoric iron, containing Fe = 79*10—74*19, Ni 20*9—25*81 
per cent. 

It contains only 0*05 per cent, phosphorus, probably in the form of 
sehriebersite (Fe 4 Ni 2 P). Its percentage in the meteorite Varies from 
20*54 to 25*02 per cent., owing to the non-homogeneity of the mass 
of the meteorite. The mean composition of the meteorite, accordin°* 
to. four analyses, is— D 

Si0 2 . FeO. MgO. CaO. Fe. Ni. S. 

37*36 13*80 18*54 3*00 19*80 5*55 2*30, 

P. C amorphous. Cu + Sn. Mu, Co, Na, 

. r 0*05 0*08 0*52 traces , 
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Assuming that all the sulphur is present as Fe,S e , the amount 
would be 8'17 per cent., and that of the FeO only 7'41 per cent. 

B. B. 

Tlie Chemical Composition of the Water composing the 
Clyde Sea Area. By A. Dickie (Proc. Boy. Boc.. Bclin., 127, 

OOO OQ£\ V u ? > 


Organic Chemistry. 


Action of Mercuric Cyanide on Cupric Salts. By R. Varet 
(Oompt. rend., 107, 1001—1002).—When an aqueous solution of 
mercuric cyanide is boiled with an equivalent quantity of any oxy- 
salt of copper, no cyanogen is evolved, and no cuprous cyanide is 
precipitated. Double salts are formed, and crystallise on cooling. 

If a concentrated solution of mercuric cyanide is mixed with half 
the equivalent quantity of cupric chloride below 25°, and tho satu¬ 
rated solution is cooled in a freezing mixture, it very slowly deposits 
small, transparent, blue needles, of the composition 

2HgCy 2 ,CuCl 2 + 6H 2 0. 

They are very deliquescent, and dissolve readily in water and 
ammonia solution. Above 30° the mixture of mercuric cyanide and 
cupric chloride evolves cyanogen, and, if the solution is dilute, cuprous 
cyanide is precipitated, but if it is concentrated, a double cyanide of 
copper and mercury is obtained. 

A concentrated solution of mercuric cyanide and cupric chloride in 
equivalent proportions deposits hard, green, efflorescent crystals of 
the compound HgCy 2 ,CuCl 2 4* 6H 2 0, less soluble in water than .the 
preceding compound, but readily soluble in ammonia. At 35°, the 
solution evolves cyanogen, and yields a precipitate of the composition 
Cu 2 Oy 2 ,OuCy 2 -f- H 2 0, which at a higher temperature is converted into 
cuprous cyanide. 

Hot solutions of haloid cupric salts are decomposed by mercuric 
cyanide, with evolution of cyanogen, and formation of compounds of 
mercuric salts and cuprous cyanide which will be described subse¬ 
quently. The same compounds are obtained without evolution of 
cyanogen, by the direct action of mercuric salts on cuprous cyanide, 

0. H, B, 

A New Potassium Iron Cyanogen Compound. By F. Mahla 
(Ber,> 22, 111—114).—When a cold, aqueous extract of the sub¬ 
stance (P) used in the purification of gas is fractionally precipitated 
with ferric chloride, a dark-violet substance is at last obtained, which 
differs from Prussian blue in many of its properties. It is decomposed 
by alkalis with separation of ferric hydroxide, and oh adding acid to 
the yellow solution, the substance again separates as a splendid violet 

2 l % 
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precipitate, and when the solution is not too dilute, tbe whole 
solidifies to a gelatinous mass. The fotassmm salt, which is prepared 
bj treating the well-washed violet precipitate with potash free from 
chloride, keeping the solution neutral, crystallises in indistinct, 
bright-yellow, tabular crystals, resembling potassium ferrocyanide; 
it is almost insoluble in ether, very sparingly soluble in alcohol. The 
crystals contain water of crystallisation, the whole of which cannot be 
removed without decomposition of the salt. Dilute sulphuric acid 
decomposes it with evolution of hydrogen cyanide; when heated with 
strong sulphuric acid, it is converted into ammonium sulphate and 
carbon monoxide. The aqueous solution yields with ferric chloride 
a violet, with copper salts a parrot-green, and with silver salts, 
stannous chloride, lead acetate and mercuric chloride white precipi¬ 
tates. Analyses of the potassium salt pointed to the formula 
KoJC^-Fe-a^-K. 

In determining the carbon in the potassium salt, the substance was 
mixed with alumina, which combines with potash, so that the whole 
of the carbonic anhydride passes off. N. H. H. 

New Method of Obtaining'Cyanethine and Similar Bases. 
By E. v. Meyeb (X pr. Ghem. [2], 38,. 584).— Ethyl cyanide is heated 
with dry sodium ethoxide in a tube at 140°, and the product treated 
with water; the ethyl cyanide is thereby mostly converted into 
cyanethine. The subject is under investigation. A. G\ B. 


Action of Alcoholic Potash on Allylene. By A. Favors^ 
(X Buss. Ghem. Soc 1888, 20, 518—523).—In previous papers 
(Abstr., 1888, 798 and 1168), the author has shown that, monosubsti- 
tuted acetylenes when acted on by alcoholic solution of the alkalis are 
converted into disubstituted acetylenes or non-symmetrical allenes. It 
was, however, impossible to prove the existence of intermediate 
mixed tertiary ethers of the general formula CHRlC(0Et)’0H 8 or 
B, a CH*C(OEt)*.CH 2 . In this respect it was interesting to investigate 
allylene as the simplest of the monosubstxtuted acetylenes. Allylene 
was prepared by the action of alcoholic potash on propylene bromide, 
using a reflux condenser, and the gas absorbed in ice-cold absolute 
alcohol. The saturated solution was then heated in seated tubes with 
solid potash for 12 hours at 170—180°, On opening the tubes, much 
of the allylene was found to he unchanged, and on addition of water, an 
oily layer separated, which was found to distil between 62° and 63°. Its 
sp. gr. is 0*790 at 0° and 0769 at 20°. It consisted of ethyl isopropenyl 
ether, CH 3 'C(OEt):CH 2 . The same compound is obtained directly by 
the action of alcoholic potash on propylene bromide at 170—180 . 
When treated with concentrated hydriodic acid, it is completely 
, minified. With sulphuric acid of 2, or better, of 1 per cent., the 
.ether even at the ordinary temperature yields acetone and ethyl 
alcohol. By this behaviour it is distinguished from ethyl allyl ether 
(h- p. 62’5°), which with hydriodic acid yields ethyl and ally! iodides ‘ 
’ |Oppenheim), and with sulphuric acid of 2 per cent, ethyl and ally! , 
f.a^ohols (Eltekoff). The efcher is formed by the direct addition of 
and alcohol, and represents an intermediate product* as was: 
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expected by fclie author. The intermediate product was not isolated 
in other cases quoted above, as the temperature (130—140°) way 
sufficient for the decomposition of the analogous compounds produced. 
Further investigations will show whether the tertiary ethyl isopropyl 
ether is stable, and whether, like its homologues, it decomposes into 
alcohol and allene. B. B. 

Butines. By L. M. Norton and A. A. Noyes (Amer. Chew. 
J 10, 430—433).—The fourth possible butine, methylisoallylene, 
CH 3 *CH.‘C;CH a , is prepared from, butyric chloral, itself prepared from 
croton chloral hydrate. The butyric chloral, CH/CHCbCCh’CHO, 
was treated in the cold with zinc ethyl, and the product when decom¬ 
posed by dilute acid gave trichlorobutyl alcohol, which by heating 
with phosphorus pentachloride yields methjlisoallylene tetrachloride, 
CHs'CHCbCCVCHaCl, and also aa/3-tricblorbutyl phosphate, a sub¬ 
stance crystallising from alcohol and melting at 85*3°. The former 
substance, when treated in alcoholic solution with the copper-zinc 
couple, yields methylisoallylene, a colourless liquid boiling at 18—19°; 
it does not precipitate an ammoniacal cuprous solution, and with 
bromine yields first a dibromide and then a tetrabromide, both being 
liquids. H. B. 

Heptine from Perseitol. By Maqtjenne (Cowpt rend., 108, 
1Q1—103).—The heptine obtained from perseitol by the action of 
hydriodic acid (this vol., p, 32) is attacked by sulphuric acid even at 
0°, when it becomes brown, and is partially converted into a polymeride, 
C«H a4 , and partially into a resin which gives a green solution with 
alcohol, Concentrated hydriodic acid at the ordinary temperature 
yields a crystallisable hydriodide, C 7 Hi 3 I, which can be distilled in a 
vacuum, and yields the original hydrocarbon on treatment with 
potash; at 150° it is converted into complex polymerides. Chlorine 
acts destructively on the hydrocarbon, and bromine acts violently in 
the cold with formation of a dibromide, C 7 HiaBr 2 , which soon decom¬ 
poses and becomes green. Mercuric chloride is slowly attacked with 
formation of a rose-grey precipitate changing to black, but ammoni- 
f acal silver and cuprous solutions are not affected. ■ Nitric acid acts 
violently, and produces resinous products and acetic and butyric 
acids. When exposed to air, the hydrocarbon oxidises, and in 10 days 
will absorb 100 times its volume of oxygen. If the product' is 
distilled, it yields a hydrate, C 7 Hu0 2 , which crystallises from water in 
long, white, seemingly quadratic needles. The same product is 
obtained by allowing the hydrocarbon to remain in contact with a 
small quantity of water in a loosely corked flask. 

The heptine obtained from perseitol is identical with that obtained 
by Renard (Ann. Chem. Phys. [6], 1, 223) and by Mortis from resin 
(Trans., 1882, 174). With concentrated hydrochloric acid at 150°, 
Jboth products yield a crystalline hydrochloride, G 7 E i3 Cl, which boils 1 
at 55° in a vacuum, and yields the original heptine, when treated with 
potash, alcoholic ammonia, acetates, or zinc ethyl., It is at once 
, coloured by bromine, but can only be attacked by substitution. , 
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The properties of this heptine indicate that it has a closed chain 
nucleus, and is not methylpropylallylene, as supposed by Morris, 

The tendency to oxidise, form a hydrate, and polymerise indicates 
that it is related to the terpenes, whilst the formation of green 
compounds on oxidation points to a relationship with furfuran. It 
would seem, therefore, that heptine from perseitol is a non-satui'ated 
hydrocarbon with a tetramethylene nucleus. The relation between 
this heptine and the terpenes, and the fact that it is obtained both 
from resin and from perseitol, seems to point to a connection between 
the sugars and the resins. 0. H. B. 


Diisoerotyl and several of its Derivatives. By S. Pribytek 
(/. Etiss . Uhem . Soc., 1888, 20, 506—512).— Diisoerotyl , a hydro¬ 
carbon, C fi H i4 , of the diallyl series, is obtained by the action of 
sodium on isocrotyl bromide, CMe^CHBr, in the following manner. 
Isobutylene is converted into its dibromide, and this, on treatment 
with alcoholic potash, yields isocrotyl bromide (b. p. 91—96°) ; the 
latter is poured on to metallic sodium covered with a layer of ether 
and contained in tubes, but as a violent reaction takes place after the 
lapse of 15—20 minutes, the tubes have to be carefully cooled before 
sealing up,. The sealed tubes are then placed for five days in water 
of the ordinary temperature, and are afterwards exposed to the 
temperature of 30—40° for 10 days, until no further diminution of 
volume (amounting to one-fifth of the whole liquid) is found to take 
place. On opening the tubes, a gas, consisting chiefly of isobutylene, 
escapes under great pressure. After separating the sodium and 
sodium bromide by filtration, and the ether by distillation, the 
liquid product of the reaction boils between 120° and 150°, leaving 
a resinous mass containing sodium. It is difficult to obtain a product 
of constant boiling point, as the hydrocarbon shows an inclination to 
polymerisation; so that on repeating the distillation several times, 
the.boiling point becomes lower, and after a lapse of some time it 
again becomes higher. . The same is the case as regards the melting 
point. The freshly distilled hydrocarbon boils at 125—130°, solidifies 
at 0°, and the crystals melt at 4° to 5°, but after several months the. 
melting point becomes 12° to 22°. The hydrocarbon absorbs 
oxygen very eagerly; 1 c.c. was found to absorb 177 c.c. of oxygen 
over mercury.. The molecular formula is C*H U , sp.gr. = 07726 at 
18°.. By treating it with bromine, a liquid tetrabromide, CsHiJBr^ was 
obtained. From this, as well as from the formation of an oxyohlor- 
hydrin by the addition of hypochlorous acid and oxygen, the 
structure OMes.CBhOHiCMea is derived. 

The chlorhydrin, CgHuOCbOH, is a colourless liquid, soluble in 
ether; the solution in ether, on treatment with dry potassium 
hydroxide, yields the impure dioxide, 0 8 Hii0 2 , and this with water 
forms a crystalline tetrahydroxide, CsH^OH)*—the erythrol of the 
octyl series. The same erythrol was obtained on heating the 
diisoerotyl chlorhydrin with water and lead oxide at 100* in sealed 
tubes. Its melting point is 152—154°. B, B 
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Action of Iodine, Iodoform, and Methylene Iodide on 
Sodium Ethoxide and that of Iodine on Ethyl Sodium Carba¬ 
mate. By E. Mulder ( Bee . Trav . GMm 7, 310—333).-—The action 
of iodine on sodium ethoxide was studied by Butlerow, who found, 
as chief products, iodoform and methylene iodide. The author has 
further investigated the nature of the reaction, and finds that it may 
be represented by the following stages:—(A) C 3 H 6 *OISra + I* = 
C 2 H 5 *OI + Hal; (B) CoJBVOI = CH 3 -COH + HI; (C) C 3 H 5 *ONa 
+ HI = C 2 H fi -OH 4- Hal; (D) CH 3 -COH + 8C.H.-OI = CI 3 -COH 
4- 3 C s H 6 *OH. The iodal is then decomposed by the sodium ethoxide 
with formation of iodoform and ethyl formate. By the action of 
iodoform on sodium ethoxide, methylene iodide and other secondary 
products are produced. Methylene iodide has no appreciable action 
on sodium ethoxide at the ordinary temperature. 

The products of the reaction of iodine with ethyl sodium carbamate 
are found to be iodoform and urethane. The iodoform has no further 
action in alcoholic solution, and secondary products are therefore not 
produced. 

It is found that iodoform is dissolved by bydriodic acid in appre¬ 
ciable quantity in alcoholic, bnt not in aqueous solution. The 
maximum amount of iodoform is obtained from sodium ethoxide with 
mol. I to 1 mol. of the ethoxide. H. G. 

Action of Methyl Iodide on Sodium Arsenite. By H. 
Klinger and A. Kbeutz (Anmlen, 249, 147—155).—The authors 
confirm the accuracy of G-. Meyer’s statement (Abstr., 1883, 1078) 
that tbe products of the action of methyl iodide on sodium arsenite 
are sodium iodide and sodium methyl arsenate. Methylarsendisul - 
pldde } AsMeS 2 , is obtained by passing hydrogen sulphide through the 
hot acid solution of the sodium salt. It is a thick, gum-like mass 
having a disagreeable smell, and is decomposed "by heat into methyl 
sulphide and arsenic sulphide. Nitric acid oxidises it to methyl- 
arsenic acid, and sulphur is liberated. W. 0. W. 

Ethyl Fluoride. By H. Moissan (Oomph rend>, 107, 992—994). 
—When dry ethyl fluoride is heated to dull redness in a glass bulb 
for several hours, it yields a complex mixture of hydrocarbons con¬ 
taining only traces of silicon fluoride. A feeble induction spark 
causes considerable expansion, and the products are hydrogen 
fluoride, ethylene, and a small quantity of acetylene, but no free 
carbon. Strong indaction sparks produce a deposit of free carbon 
and a gaseous mixture of acetylene, ethylene, propylene, &c. If the 
ethyl fluoride is passed slowly through a platinum tube heated to 
dull redness, it yields hydrogen fluoride, and hydrocarbons which are 
partly soluble in concentrated sulphuric acid, whilst those not 
absorbed by the acid are partly absorbed by bromine-water. Inside 
the tube there is a deposit of a small quantity of carbon, readily 
soluble in nitric acid and potassium cbloi'ate. 

Inhalation of ethyl fluoride by a guinea-pig, produces at first a, 
period of excitement, bnt this is soon followed by death. 

The fluoride was analysed by burning it, in. a metal tube by means of 
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a mixture of cupric oxide and lead oxide. Dry ethyl fluoride does not 
attack glass, but it dissolves in concentrated sulphuric acid, and this 
solution acts on the glass with formation of an equivalent quantity 
of silicon fluoride. The latter is insoluble in sulphuric acid, and 
measurement of its volume determines the quantity of fluorine in the 
original compound. The results agree with the formula C g H 5 F. 

0. H. B. 

Methyl and Isobutyl Fluorides, By H. Moissan and M. 
Meslans ( Oompt . rend., 107, 1155—1157).—Dumas and Peligot 
obtained methyl fluoride by the action of methyl hydrogen sulphate 
on potassium fluoride, but the authors find that the product of this 
reaction is a mixture of methyl fluoride and methyl oxide, which can 
be separated by their difference in solubility. Better results are 
obtained by the action of methyl iodide on silver fluoride, the gas 
being passed through a lead tube cooled at —50°, and over silver 
fluoride heated at 90°. Methyl fluoride is not formed by the action 
of phosphorus pentafluori.de or hydrofluoric acid on methyl hydroxide. 
The properties of the compound agree with the description 'given by 
Dumas and Peligot. Its sp. gr. is 1*22 (calc. 1*19), it liquefies under 
30 atmos. at the ordinary temperature, and is only slightly soluble in 
water, but more soluble in methyl alcohol and methyl iodide. It is 
very stable, and is only very slowly saponified by water or dilute 
potash in sealed tnbes at 120°. (Compare Collie, Trans., 1889, 110.) 

Isobutyl fluoride is obtained in a similar manner; it is a liquid 
which boils at 16° under atmospheric pressure. The gas burns with 
a very smoky flame with formation of hydrogen fluoride. When dry, 
it does not attack glass; it is very soluble in alcohols and ethers; 
sp. gr. at 21° = 2'58 (calc. 2*66). Below 16°, it condenses to a colouiv 
less, very mobile liquid, which has not; a pleasant odour, does not 
attack glass if quite dry, and dissolves small quantities of sulphur 
and phosphorus, and considerable quantities of iodine and. bromine. 

All these fluorine-derivatives are more stable than the correspond* 
ing chlorine-derivatives, and boil at a lower temperature, 

0. H. B. 

Isobutyl Nitrite. By W. It. Dukstan and E. J. Woouet (Pham. 
Trans . [3], 19, 487).—Isobutyl nitrite was prepared by gradually mix¬ 
ing isobutyl alcohol with sulphuric acid; when cold, the mixture was 
poured, in small quantities at a time, to the bottom of an aqueous solu¬ 
tion of sodium nitrite (1 : 3), the whole being kept cool, Isobutyl 
nitrite immediately separated as an ethereal layer, and was decanted, 
washed with solution of potassium carbonate, and digested with fused 
potassium carbonate. It is a pale-yellow, slightly fragrant liquid, 
sp. gr. 087b at 15° (water at 15° = 1), and boils at 67°, It is apt to 
become acid when kept, especially in presence of moisture, and when 
acid is once formed, decomposition ensues rapidly. This, however, 
is greatly retarded by keeping a fragment of sodium hydrogen car¬ 
bonate in the liquid. Administered to animals, isobutyl nitrite brings < 
.about a rapid fall of blood-pressure, an acceleration of the pulse, and. 
ifelfPfM ^piratory.paralysis. , . • 7% ’ 7,..,. : \ ; t , '■& - 
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The Metameric Amyl Nitrites. By W. B. Duxstan and W. L. 
Williams ( Bharm . /. Trans . [3], 19, 487—489).—The liquid hitherto 
known as amyl nitrite is a mixture of metameric nitrites correspond¬ 
ing respectively with the isobutyl carbinol (a-amyl alcohol) and the 
secondary butyl carbinol (/3-amyl alcohol) contained in various pro¬ 
portions in the “ amyl alcohol ” from which it has been prepared. 
The authors describe the process by which they obtained from the 
127—182° fraction of fusel oil, a mixture of these two amyl alcohols 
free from other substances. This mixture had a laevorotatory power 
that indicated the presence of 15*4 per cent, of secondary butyl 
carbinol, the other alcohol being optically inactive. A mixture of the 
two nitrites obtained from this was, however, dextrorotatory from, 
the action of the /3-amyl nitrite, and its physiological effect was like 
that of isobutyl nitrite, but less powerful. These nitrites could be 
obtained separately only by previous isolation of the corresponding 
alcohols, and this was effected by converting the mixture into 
barium amyl sulphates and taking advantage of the smaller solubility 
of the a-amyl salt. It was only after 35 recrystallisations, that, on 
regenerating the alcohol from the barium salt, practically pure 
isobutyl carbinol was obtained. The nitrite prepared from this was 
an optically inactive, pale-yellow liquid of sp. gr. 0*880, b. p. 97°. It 
had a not disagreeable odour, and when inhaled, produced the charac¬ 
teristic nitrite effect. Its exact physiological action is under further 
investigation. B. B. 

Action of Alkalis on the Nitro-compounds of Alkyl Badicles. 

By N. Sokgloff (/. Buss. Ghem. Soc ., 1888, 20, 498-—500).—In 
reference to the interesting reaction which takes place between nitro- 
ethane and soda or ammonia, the author has investigated its homo- 
logues from the same point of view. Nitromethane was heated with 
ammonia in sealed tubes at 100 °, when the mixture became brown. 
Nitrous acid was found to be present in the liquid, but no other 
definite products of the reaction could he isolated. As the reaction 
between nitropropane and alkalis is far more feeble, it was heated 
with alcoholic potash for 4—5 hours at 140°. The product is a 
liquid, CaHxsNO, of sp. gr. 0*961, boiling at 217—220°. Nitro-isopro- 
pane enters more easily into reaction with ammonia or soda, and the 
product consists chiefly of pseudopropylnitrol, together with much 
nitrite, but no compound analogous to C*Hi B NQ is formed. 

B. B. 

Action of Alkyl Iodides on Sodium Nitroethane, By 
2f. Soxoloff (J. Buss. Ghem. Soc., 1888, 20, 579—582).—In former 
papers (/. Bmss. Ghem. Soc., 1886,274, and 1887, 884), the author has 
shown that the following reactions take place between nitroethane 
and alkaline hydroxides or carbonates in alcoholic or aqueotfs solu¬ 
tions : (1) 3 O 2 H 5 NO 3 -f N&OH -f 2C 2 H 6 0 = CeHflNO 4 - NaNG 2 4* 
2 O 2 H 4 O + NH 3 + 4H 2 0, and (2) 6 C ? H fi NG 2 + 3NaOE = 2C 6 H 9 NO 
+ 3NaN0 2 + NH$0 + 6H 2 0. The equations were confirmed by the 
'quantitative determination of the prodncts of reaction. As the com¬ 
pound C«H*NO and its homologues 0 4 H 5 N0 5 C 5 H 7 NO, and C 7 H n NO 
were obtained by Gotting (Abstr., 1888, 355) by the action of alkyl 
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iodides on sodium nitroethane in alcoholic solution, the author has 
repeated these experiments, employing V. Meyer’s and Wurster’s 
methods. The iodides of methyl, ethyl, propyl, and isobutyl were 
heated with dry sodium nitroethane in closed vessels in a water-bath, 
but it was found that no action took place. After treatment with 
water and boiling the aqueous solution, the compound CeHsNO could 
be extracted with chloroform. With other alkyl iodides, it was also 
found that there was no change. The same experiments were repeated 
in the presence of alcohol of 90—99 per cent., and then a reaction took 
place. The same was observed when sodium ethoxide was heated with 
nitroethane and the alkyl iodide. After dilution with water, the com¬ 
pound C 6 H 9 NO was extracted with chloroform and purified by distilla¬ 
tion with steam. It is a yellow, oily liquid, boiling at 171°, whereas 
the pure substance obtained from sodium nitroethane and alcohol or 
water boils at 175°. Sp. gr. = T00023 at 0°. lYom methyl iodide or 
ethyl iodide, one and the same compound, CsHJSTO, was obtained. The 
author concludes that: (1) alkyl iodides gives no reaction with sodium 
nitroethane; (2) the reaction described by Gotting is due to the pre¬ 
sence of ethyl alcohol, the alkyl iodides have only a disturbing action ; 
(3) the compound C 6 H 9 NO obstinately retains water and alcohol, with 
which it parts near its own boiling point only; to this cause may be due 
the fact that Getting, on analysing such mixtures, obtained results 
agreeing with the formulae 0 4 H 6 N0, C 6 H 7 NO, and C 7 H u NO. The 
author claims priority in the discovery of the compound C 6 H 9 NO 
(see Abstr., 1888, 797). B. B. 

Nitroethyl Alcohol. By R. Demuth and V. Meyer (Her., 21, 
3529—3530).— Nitroetbyl alcohol , N(VCH 3 *CH 3 *OH, is prepared by 
the action of silver nitrite on ethylene iodohydrin, and is purified by 
means of the sodium salt; this is dissolved in water, treated with 
sulphuric acid, and extracted with ether. The compound behaves 
like an alcohol, and is miscible with water. It yields asm-dyes; the com¬ 
pounds N 2 Ph-CH(K0 2 )*CH 2 -0H and S0 3 lSra’Cjl 4 *^CH(N0 3 )-CH 2 -0H 
were prepared and analysed. The sodium salt , N0 2 *CH 3 *0H 2 *0$a, is 
an explosive substance insoluble in water. N. H. M. 

Butyric Ethers. By E. Reboul (Compt rend., 108, 39—43).— 
The four butyl alcohols were converted into sodium-derivatives in the 
usual way, care being taken to avoid access of air. With the tertiary 
alcohol, the reaction takes place slowly, and the liquid must be heated 
for some time. All four compounds separate in crystals containing 
2 mois. of the particular alcohol, which is expelled by heating at 
220 °, or by placing the crystals in a vacuum over sulphuric 
acid, or by subjecting them to a current of purified and dry hydrogen 
or air. The dried sodium-alkyl oxides are decomposed by water into 
the corresponding alcohol and sodium hydroxide, but even when the 
compounds have been heated to 220° they have experienced no 
isomeriq change, and the alcohol which they yield on treatment with 
water is ^identical with that from which they were formed. r At 
1 tiie tertiar ? compound sublimes in bulky, slender, white 

j*|$ates, and the secondary compound shows signs of sublimation* j , * 
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The ethers were prepared by the action of butyl bromides on a ' 
slight excess of the sodium-derivatives. In addition to the ether and 
sodium bromide, a butyl alcohol and butylene are formed, and this 
secondary reaction, which is comparatively slight in six cases, becomes 
the predominant if not the only reaction in the other four cases- The 
following ethers were obtained in this way :— 


0(CH./CH 2 *CH 2 Me) 2 . 

CH 2 Me*CHo*CH 3 *0 OH,-CHMe... 
CHaMe-OH^OHs-O-OHMe-OH^Me 
CH 2 Me-CH 2 -CH a -OCMe 3 . 


B.p. 

141° 

131*5—132° 

131*0—131*5 

124-0—125*0 


Sp. gr. 

0*784 at 0*0° 
0*763 at 15*5 
0*7687 at 15*0 


With hydrobromic acid, all the ethers yield water and the bromo- 
butanes corresponding with the alcohols from which they were formed. 
The boiling point of the last ether in the list differs from that of the 
normal ether by only 16—17°, whilst the difference in the case of the 
alcohols is 33°, and in the case of the bromobutanes 30°. 

G. H. B. 


Compound of Monosodium Glycol with. Glycol. By Ds 

FORCRAND (Compt rend., 107, 1160 — 1162). — 23 grams of sodium is 
added very gradually to 124 grams of glycol, and when the reaction 
is nearly complete the liquid is heated at 150° until all the sodium 
dissolves. When the liquid cools, it forms a mass of dry, colourless, 
very brilliant crystals of the composition C2H 5 Na0 2 ,CoH 6 0 2 . Heat 
of dissolution in water at 20° = +0*70, and from the thermal data 
obtained by the action of sodium on glycol— 

2C 2 H 6 0 2 liq. + ^STa 2 0 sol. = |H 2 0 sol. + 

C 2 H 6 lSra0 2 ,C2H 6 0 2 sol. develops +31*245 Gal. 

C 2 H 6 ]Na0 2 solid + C 2 H 6 0 2 liquid = 

C 2 H 5 lNa0 2 ,C 2 He0 2 sol................ „ + 7*025 „ 

The heat of formation of this compound from its proximate con¬ 
stituents is higher than that of any alcoholate except the methyl 
alcoholate of sodium methoxide, 0- H. B. 

Molecular Weight of Arabinose and Xylose. By B. Tottens, 
F. Mayer, and H. Wheeler (Ber., 21, 3508—3510),-—The following 
results were obtained by Raoult’s method: for dextrose, 188*7; for 
^rabinose, 155*1; for xylose (wood-sugar), 154*1, In determining 
the molecular weight, very uniform results are obtained if the vessel 
when taken out of the freezing mixture is dried and surrounded 
with cotton-wool. ST. H. M, 

Platinum Compounds of Propyl and Isopropyl Sulphides. 
By O. Riioelius (J« pr. Chew, [2], 38, 497 — -512; compare this voh, 
p. 230). —TlatosbpropylsulpHne a-ohloride, FfcCl'SPr 2 f SPr 2 Cl, is ob¬ 
tained by the action of propyl sulphide on a solution of potassium 
platinosochloride; it is soluble iu chloroform, ether, and absolute 
alcohol (6*5 parts at 15°), and crystallises in large, yellowish-red 
crystals melting'at 46°. The chloride, Pt(SPr 2 Cl)?, crystallises in 
pale yellow, monosymmetrical prisms soluble in alcohol, and melting 
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at 86°. . The ^-chlomde forms pale-yellow, thin, rhombic laminse, 
soluble in the usual solvents and melting at G3 6 . 

P latosethylpropylsu Ip hine iodide, SEt 2 I*Pt*SPr 2 I, forms red, 
rhombic prisms [a : b : c = 1*7270 : 1 : 4*1729], melting at 115°, 
Platosopropylisopropylsulphine iodide forms long, slender, rhombic 
crystals melting at 131°. P latosethylisopropyIsniphine iodide crystal¬ 
lises in short, thick crystals. 

Platosopropylsulphine a.-hydroxychloride, PtCl*SPiySPr 2 *OH, is ob¬ 
tained by the action of alcoholic potash (1 mol.) on the os-cliloride; 
it forms a semi-solid mass which gradually crystallises. The a-iodo - 
chloride forms long, prismatic crystals, soluble in chloroform and 
alcohol. The bromide , Pt(SPr 2 Br) 2 , forms long, yellowish-brown, 
rhombic prisms, soluble in ether, chloroform, and alcohol, and melting 
at 105°; the iodide forms long, red, rhombic prisms melting at 133°. 

, The <*- and fi-nwrites, the a-nitrate, basic oc-nitrate, ft-nifrate, 
8-sulphate, fi-chro-mate, fi-oxalate, and fi-thiocyamte are also described. 

Of double salts, the author describes platosopropylsulphine platinoso- 
chloride, the platin oso-iodide and mercurochloride . 

Plaiinipropylsulphine chloride , PtCl 2 (SPr 2 01) 2 , is obtained from the 
platoso-a-chloride and chlorine; it crystallises in long, bright yellow, 
monoclinic prisms, soluble in alcohol and chloroform, and melting at 
139°. The bromide forms long, dark red, raonoelinic prisms melting 
at 141°. The bromochloride forms yellowish-red, prismatic crystals 
melting at 129 p ; the iodide and hydroxy-nitrate are also described. 

Platosoisopropylsulphine chloride , Pt(SPr^ 2 Cl) 2 , forms long, yellow, 
triclinic crystals melting at 163°, and soluble in chloroform, ether, and 
alcohol. The bromide, iodide , thiocyanate , and nitrite are described. 

Platinisopropylmlphine iodide, Pfcl 2 (SPr^oI) 2 , forms dichroic crystals, 
soluble in chloroform and alcohol and melting at 139°. 

A. G. B. 

Platinum Compounds of Butyl, Isobutyl, and Benzyl 
Sulphides. By H. Lostdahl (/. pr . Ohem, [2], 38, 512—$23).— 
Platosobutylsulphine chloride , PtCl*SBu 2 *SBu 2 Cl, forms large, 
orange-yellow, asymmetrical crystals, soluble in alcohol and ether and 
melting at 40°. The Pt(SBa 2 01) 2 , forms greenish-yellow, 

four-sided, asymmetrical tables melting at 77°. The <y- chloride is 
semi-solid at the ordinary temperature, and melts at 17—20°* The 
bromide , Pt(SBu 2 Br) 2 , crystallises in brownish-yellow, rhombic tables 
melting at 65°, and the iodide in daik red, rhombic tables melting at 
65°. The nitride and nitrate are described. 

PlatiniibutylsulpUne chloride , PtCl 2 (SBu 2 Cl) 2 , is obtained by the 
action of chlorine on the platoso-«-chIoride, and forms small, yellow 
crystals. * 

Piatosoisobutylsulphine ot-chloride crystallises in thin, four-sided, 
rhombic tables melting at 83°. The 8-chloride forms oblique, four- 
sided, greenish-yellow, monoclinic tables, soluble in alcohol and ether 
and melting at 139°. The bromide crystallises in thin, hexagonal 
tables t melting at 143—144°, and the iodide in hexagonal, rhombic 
tables melting at 187°. The a-nitrite, fi-nitriie, m-chloronitrate^ 
^nitrate, fi-sulphaie, and fi-chromate are also described. The hydr- 
Pt(SBu^*OHj 2 , is obtained as a viscous substance by the action 
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of barium hydroxide on a sulphuric acid solution of the /3-sulphate; 
its solution is alkaline. 

Platinisobuiylsulphine chloride , PfcCl 2 (SBuA 3 Cl) 2 , crystallises in 
thick, yellow, hexagonal tables melting at 162°. The bromide forms 
red, monoclinic prisms or .tables melting at 184°. The hromochloride 
and chlorobromide are described. A periodide, PtI 2 (SBuAJ) 2 ,I 2 , is ob¬ 
tained by the action of iodine on a chloroform solution of the /3-iodide; 
it forms large, dark prisms and is converted into the /3-iodide at 
110°. A similar periodochloride is described. Piplatinisobutylsulphine 
iodochlonde, PtI(SBu£ 2 Cl) 2 ,PtI(SBu£>Cl) 2 . is deposited from a chloro¬ 
form solution of the 8-cbloride, containing iodine, as a reddish-yellow, 
crystalline powder insoluble in ether ; it crystallises in large, hexa¬ 
gonal tables. 

Plutosobenzylsulphine chloride , Pt(S(0 7 H7) 2 Cl)2, forms greenish- 
yellow crystals containing 1 mol. of chloroform; it melts at 159°. 
The bromide crystallises from mixed chloroform and alcohol in 
crystals containing 1 mol. of chloroform and 1 mol. of alcohol; it 
melts at 189°. The iodide forms red, oblique, four-sided prisms melt¬ 
ing at 129°. The basic nitrate, nitrite , and sulphate are described. 

Platmibenzylmlphiue chloride , PtCl 2 (S(C 7 H 7 ) 2 Cl) 2 , forms bright 
yellow prisms melting at 172° with decomposition. A. Gr. B. 

Metallic Biamine Compounds. By S. Af. Jorgensen (/. pr . 
Chem. [2], 39, 1—26. See p. 351). 

Determination of the Molecular Weight of Paraform¬ 
aldehyde by Kaoult’s Method. By B. Tollens and P. Mayer 
(Per., 21, 8503—3507).—Solutions of formaldehyde prepared from 
oxymethylene were kept in closed tubes for six months, and the 
molecular weight again determined with the same results as before 
(Abstr., 1888, 809), so that there had been no polymerisation in this 
time. 

Paraformaldehyde , (CH 2 0)2, separates as a soft substance when a 
solution of formaldehyde is evaporated over sulphurie acid; it is 
readily soluble in water. The molecular weight was determined by 
Eaoult’s method. When the concentrated solution is diluted with 
water, formaldehyde is again formed. 

Metaformaldehyde, or oxymethylene, has probably the formula 
(CS 2 0)$. The compound was previously shown to melt at tempera¬ 
tures varying from 142° to 171° (Abstr., 1884, 293); when freshly 
prepared and not sublimed, it melts gradually at 100°. 

W. H. M. 

Triazo-deriv&tives, By T. Crarros and J. Lang (/. pr, Ohem . [2], 
38, 531—558).’—The new azo-acid obtained by the action of hot 
concentrated aqueous alkali on ethyl diazoacetate (Abstr., 1887, 715)> 
is iriazoacetic acid f OaH 3 ^fi(COOH) 3 . It is best prepared as follows 
An aqueous solution of sd&ium hydroxide (80 grams in 120 c.c.) is 
heated on the water-bath and ethyl diazoacetate (50 grams) added by 
degrees, with, continual shaking; the action soon becomes violent, and 
further heating is unnecessary. The half-solid contents of the flask 
are washed by decantation with 95 per cent, alcohol, then with. 



370 


ABSTRACTS OF CHEMICAL PAPERS. 


absolute alcohol, and finally with ether. The sodium salt thnl 
obtained is a bright yellow, hygroscopic powder consisting of minute 
needles; the yield is 55—60 grams. The free acid crystallises with! 
3 mols. H a O in small, deep orange-red, four-sided, acute-angled, biaxial! 
tables. It is insoluble in cold, easily soluble with partial decomposi-1 
tion in hot water, very easily soluble in cold absolute alcohol, gradually 
decomposed by hot alcohol, soluble in cold acetone and glacial acetic 
acid, but insoluble in the other usual solvents. When rapidly heated 
in a sealed tube, it decomposes at 149°, melts at 152°, and evolves 
carbonic anhydride at 155°; it decomposes when long heated at 60°, 
and this prevents a direct determination of its water of crystallisation. 
Heated on platinum-foil, it explodes like gunpowder, with formation 
of hydrogen cyanide. Citric acid turns it red, and it reduces 
Fehling’s solution slowly when boiled with it. The acid may also be 
obtained crystallised with 2 mols. H 2 0 in lustrous, golden laminae, I 

The potassium, sodium , silver , copper, manganese, lead , bismuth , an l 
barium salts are described. The ammonium salt crystallises in long 
orange-yellow needles easily soluble in water, and melting at 222°. , 

Ethyl triazoacetate, C 3 H 3 N 6 (COOEt) 3 , crystallises in large, ruddyj, 
monosymmetric prisms, a : b : c = 1*2017 : 1 : 1*3614; = 7%° 45';,* 

readily soluble in hot ether and cold alcohol, sparingly in cold ether j 
and cold water; it melts at 110° without decomposition, sublimes inf 
a sealed tube, and distils with partial decomposition under diminished | 
pressure at about 270°. Its molecular weight has been determined by 
Baoult’s method in a benzene solution. 

The methyl salt forms small, striated, rectangular, biaxial, brick-red 
tables; it melts at 167—168° without decomposition, and sublimes,hut 
cannot be distilled. The isopropyl salt has been obtained, 

Triazo acetamide, C 3 H 3 l!76(fiONH2)3, is obtained either as a bright 
yellow crystalline powder, or in golden-yellow, unsymmetrieal laminae, 
which melt above 300°, are insoluble in water and dilute acids, and 
cannot be recrystallised. 

Triazimidoacetamide, CaHlTi^H^CONHo)*, and its salts, have 
been described before under the name pseudo-diazoacetamide (Abskr, 
1885, 884), 

When heated at 100° for many hours, the yellow triazoacefic acid 
loses water (2 mols.) and carbonic anhydride (3 mols.), leaving a 
residue of trimethintnazimide which is soluble in absolute alcohol, and 
separates from the solution on the addition of ether in colourless 
prisms. The formula of this substance, determined by Raoult’s 
method in an aqueous solution, is C 3 NsH 6 . It melts at 78°, and is not 
decomposed at 180°; it is extremely hygroscopic, easily soluble in 
warm absolute alcohol, insoluble in benzene, ether, and chloroform j it 
is acid to blue litmus, colours Fehling’s solution green, and does not 
evolve ammonia when heated with weak soda.. Strong alkalis decotn* 
pose it with formation of hydrogen cyanide and ammonia, A silver 
compound, CsHgN^AgNOa, and a mercury’compound, CsHel^SHgCla, 
have been prepared. 

By heating potassium triazoacetate with aqueous potash (1 : 1) till 
it is dissolved, and then adding alcohol, an oil is precipitated; when 
this is neutralised with sulphuric acid, a white substance, of the formula 
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C 3 H 4 H 6 (COOH) 2 , is precipitated ; it is equally soluble in dilute acids 
and alkalis, and is sparingly soluble in hot water, from which it 
partially crystallises on cooling as minute, lsevorotatory tables, pointed 
at both ends; it melts at 170°. It does not evolve ammonia when 
heated with alkalis. When heated for some time at its melting point, 
it loses carbonic anhydride, leaving a residue which crystallises from 
water in beautiful, unsymmetrical stellate groups, and melts at 145°; 
its silver nitrate compound has the formula C 3 H 6 hr 6 ,2AgN0 3 , so that it 
is isomeric with the residue obtained by heating triazoace tic acid. 

An aqueous solution of sodium triazoacetate decomposes after a 
time, and if then acidified and distilled, a strongly alkaline liquid goes 
over, which gives a white silver compound , of the formula (GftToAg 2 ) lC , 
in small, unsymmetrical crystals; the mercurochloride has the formula 
C 3 H 6 Isr 6 ,HgCl 2 , so it would appear that there is yet a third isomeride 
y»f the formula CgH^. 

q Aqueous solutions of triazoacetic acid compounds become coloured 
^ beautiful red on exposure to the air, and its derivatives are all 
Reddened by nitric acid or its vapour. By passing nitrous anhydride 
'through a solution of sodium triazoacetate at 0°, unsymmetrical, 
icarmine-eoloured laminae are precipitated; they are stable in air, and 
yield a red vapour when heated, which condenses again in red 
crystals; the formula of this substance is CgHaKgO^COOH^. 

A. G. B. 

Action of Finely-divided Silver on Ethyl Bromopropionate. 

By G. Hell and M. Bothberg (Ber., 22, 60—66; compare Hell and 
Mayer, next page).—Ethyl a-broraopropionate is heated at 1.50—160° 
for several hours with an equal weight of finely-divided silver, the whole 
being constantly shaken ; after separating the product from the silver 
bromide, tbe following compounds can be isolated by repeated frac¬ 
tional distillation. (I.) A considerable portion boiling at 95—110°, 
which consists chiefly of ethyl propionate mixed with an unsaturated 
compound, probably ethyl acrylate. (2.) A large portion boiling 
between 110° and 200°, from which by repeated fractional distillation, 
a considerable quantity of ethyl ^-bromopropionate was isolated. 
(3.) A considerable fraction boiling at 225—235°, which, on hydro¬ 
lysis, yielded a mixtnre of the two isomeric dimethylsuccinic acids* 
together with a small quantity of pyrocinchonic anhydride. 
(4.) A considerable fraction boiling at 240—250°; this portion, on 
hydrolysis, yielded pyrocinchonic anhydride, dimethylsuccinic 
acid (m. p. 119—120°), and a small quantity of the isomeric acid 
(m, p. 193°). (5.) A considerable portion boiling above 250°, from 

which a brown syrupy acid, most probably a polymeric acrylic acid, 
was obtained in an, impure state. 

’ Bromine has no action on the two isomeric dimethylsuccinic acids, 
but in presence of phosphorus, both acids yield one and the same 
monobromo-substitution product. This compound crystallises from 
water in needles, melts at 91°, and is readily soluble in alcohol, ether, 
and hot water, but only sparingly in cold water. When reduced, 
with hydrochloric acid and zinc, from whichever acid it has been 
prepared, it is converted into dimethylsuccinic acid (m. p, 120°). 

. y, & K. 
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Derivatives of Phenyl- a/3-Dibromisobutyrie Acid. By T. 

Kok^ePu ( Ghem . Gentr 1888, 1434—1435).— Phenyl-x-methyl-p-brom- 
acrylic acid , C lfl H 9 Br0 2 , melting at 124°, is prepared by heating the 
alcoholic solution of phenyldibromisobutyric acid with potash at 60°. 
By heating it with water, carbonic anhydride is eliminated, and 
phenyl-fi-bromopropylene, OgHgBr, and phenyl-a-hydroxy-ft-bromisobnty- 
tic acid, CWffwBrOs, melting at 148* are formed. Phenylbrompro- 
pylene boils at 226°, being partly decomposed thereby with evolution 
of hydrogen bromide; it has a fruity smell. It is also formed by 
decomposing phenyldibromisobutyric acid with steam. With bromine, 
it appears to form a tribromide. Phenylallylene, CgHa, a disagreable- 
smelling, colourless oil, boiling at 185°, is formed when phenylbromo- 
propylene is heated with alcoholic potash at 100°. ^ Phenylallylene 
dibromide , CgHsBi^, boils at 250—255°; the tetrahromide boils at 75°. 

The characteristic property of the hydrocarbons of the acetylene 
series is the formation of additive compounds with mercury salts, 
and not necessarily the formation of explosive silver and cuprous 
compounds. W. L. 

Action of Sodium on Ethyl Isobutyrate. By A. Hantzsch 
(Annalen, 249, 54—65).—Briiggemann denies the accuracy of 
Wohlbriick’s experiments (Abstr., 1887,1099) on the action of sodium 
on ethyl isobutyrate. Briiggemann states (Abstr., 1888, 1176) that 
no acids containing 3 atoms of oxygen are produced, and that the 
acids formed contain only two oxygen-atoms, and are derivatives of 
isobutyrie acid. The author has repeated these experiments, and 
finds that the chief product of the reaction is hydroxy caprylic acid , 
0 8 Hi 6 0 3 , as stated by Wohlbriick, In the first place, 2 mols. of 
ethyl isobutyrafce undergo condensation in the presence of sodium, 
forming the componnd CHMe 2 *C(OH) (OEt)*CMe 2 *COOEt, which 
cannot be isolated. This is reduced by the sodium, yielding ethyl 
ethoxycaprylate, GHMe 2 *CH( O Et) *CMe 2 *COOEt, described by Wohl- 
briick as ethyl dimethyl! sobutyrylaeetate. A portion of the ethoxy- 
caprylate is at the same time saponified, yielding hydroxycaprylio 
acid, CHMea'C^OHl'CMes'COOH. The compound obtained by 
acting on ethyl isovalerate with sodium, and described by Wohlbriick 
as ethyl isopropylisovalerylacetate, is really ethyl ethoxycaprate , 
04 Hg*CH(OEt)*CHPr*COOI 3 t. It is decomposed by boiling with 
alcoholic potassium hydroxide, yielding hydroxycapric acid, 

C^Hg* CH(OH) *CHFr COOH. 

W. 0. W. 

Action of Finely-divided Silver on Ethyl Bromisovalerate. 
By C. Hell and W. Mayer ( Ber 22, 48—60);—When ethyl brom* 
isovalerate is treated with an equal weight of finely-divided silver at 
the ordinary temperature, much heat is developed; the reaction can 
be brought to an end by heating the mixture at 150° for about four 
hours, with constant shaking. The product can be separated fey" 
repeated fractional distillation into (1) a small quantity of ethyl, 
bromide; (2) a very large quantity of ethyl valerate; (3) a small 
quantity of an ethereal salt boiling at 140—150° -'and (4) a largo, 
l^^on beSing above 250% , V, < 
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The fraction boiling at 140—150° yields, on hydrolysis, a viscid 
acid, probably dimethylaerylic acid, boiling at 180—185°, and having 
a pungent smell; on treating this acid with bromine in chloroform 
solution, there is considerable development of heat, and an impure 
compound, probably dibromovaleric acid, is obtained. 

The portion boiling above 250° can be separated into two fractions 
by distilling under reduced pressure r IShe one boils under the 
ordinary pressure at 260—270°, the other at 280—300° with partial 
decomposition. The lower boiling fraction yields on hydrolysis two 
isomeric acids which can be separated by distilling with steam, but 
part of the ethereal salt remains unchanged; when this portion is 
heated at 120° with concentrated hydrobromic. acid, it yields ethyl 
bromide and a mixture of the same two isomeric acids. The higher 
boiling fraction, on hydrolysis, gives a syrupy acid, from which only 
very small quantities of the two isomeric acids can be isolated. 

Diisopropylsuccimcacid , COOH*CHPr*CHPrCOOH(m. p. 167—168°), 
is Volatile with steam, and ’ when separated by distillation with 
steam from the mixture of isomeric acids referred to above, is obtained 
as a colourless oil, which is probably the anhydride. The pure acid, 
prepared by decomposing one of the salts, separates from hot water 
in dendritic crystals, and melts at 167—168° when heated quickly. 
When heated at 150—160° in large quantities, it is converted into an 
oily anhydride. It is readily soluble in ether, alcohol, and chloroform, 
and moderately so in benzene and hot water, but only sparingly iu 
cold water. The sodium salt is crystalline, and is readily soluble iu 
water. The barium salt, CioHieO^Ba 4- 5H 2 0, strontium salt ( 4- 3H 2 0), 
and calcium salt ( 4- 4H 2 0) are crystalline, and lose the whole of their 
water at 120°. The magnesium salt, manganese salt, and cobalt salt 
crystallise with 7 mols. H 2 0, the nickel salt with 5 mols. H 2 0, the 
cadmium salt with 4 mols. H 2 0, and the copper salt with 1 mol. H 2 0. 
The zinc , lead , and silver salts are anhydrous, and very sparingly 
soluble in water. 

Diisopropylsucdnic acid (m. p. 199—200°) remains when the 
isomeric acid (see above) is distilled with steam, and separates in 
granular crystals on evaporating the solution. It is readily soluble in 
alcohol and chloroform, and moderately so in hot water and benzene, 
but only sparingly in cold water. It melts at 199—200°, and sub¬ 
limes in needles when heated at 210°, but does not form an anhydride. 
When treated with potassium permanganate in neutral aqueous 
solution, it is converted into an acid, probably acetic acid. The 
barium salt (4- 2H 2 0), the strontium salt (4* 4H 2 0), and the calcium 
salt (4* 2H s O) are crystalline, and lose their water at 120°. The 
magnesium salt (4* 5H a O), manganese salt (4 3H 2 0), nickel salt 
(4- 4H a O), copper salt (4* 3H 2 Q), cadmium salt (4- 3H 2 0), and the 
anhydrous and very sparingly soluble zinc, copper , lead, and silver 
salts were also prepared. 

The syrupy acid obtained from the fraction boiling at 280—300° is 
separated from small quantities of the two diisopropylsuccinic acids 
by distilling with steam, and keeping for a long time until the non¬ 
volatile acid separates. By repeatedly exiracting with water it is 
separated into a readily soluble, only slightly coloured acid, and a 

VOL. lvi. 2 c 
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very sparingly soluble, brownish, resinous acid, both of which are 
readily soluble in alkalis. The former was obtained in a pure state by 
means of the readily soluble, crystalline calcium salt. Its empirical 
composition is CsHgC^, and it is probably a dipolymeric dimethylacrylic 
acid. The more sparingly soluble acid is probably a tripoly meric 
dimethylacrylic acid. Neither acid combines with bromine in chloro¬ 
form solution, but they both (?) yield considerable quantities of 
valeric acid, acetic acid, carbonic anhydride, and a small quantity of 
a crystalline acid, probably diisopropylsuccinic acid (m. p. 167—168°) 
when treated with potassium permanganate. 

These results show that the action of finely divided silver on ethyl 
bromovalerate is analogous to the action of silver on ethyl bromobuty- 
rate. (Compare Hell and Mulhauser, Abstr., 1880,542.) F. S. K. 

Oxidation of Angelic and Tiglie Acids by Potassium Per¬ 
manganate. By I. Kondakoff (J. Buss, Ghem. Soc ., 1888, 20, 
523—524).—The oxidation was carried on by Wagner’s method 
(Abstr, 1888, 665), which consists in adding to a 1 per cent* solu¬ 
tion of the potassium salt of the acid under investigation drop by 
drop, with continual agitation, a solution containing 1 per cent, of 
permanganate. The quantity of permanganate taken contained 
1 atom of oxygen for 1 mol. of the acid. After separating the man¬ 
ganese dioxide by filtration, the liquid was submitted to distillation 
to remove the volatile neutral products, and the distillate which 
usually contains aldehyde, was treated with moist silver oxide. The 
silver salts were converted into sodium salts, and these on fractional 
distillation with sulphuric acid yielded the free acids; the acids in the 
different fractions were again converted into silver salts. The analysis 
of these proved that tiglie acid, on oxidation, yields acetaldehyde, 
together with some propaldehyde, whereas angelic acid yields prop- 
aldehyde as the chief, and acetaldehyde as a subsidiary product. 
This the author explains by the inefficiency of Kopp’s method for the 
complete separation of angelic acid from tiglie acid* The aqueous 
residues left on distillation were saturated with carbonic anhydride and 
evaporated to dryness, and the product extracted with ether in the 
presence of a little dilute sulphuric acid. The analysis of silver salts, 
prepared from the acid residue proved that tiglie acid yields acetic, 
angelic, and propionic acids. The investigation of the non-volatile 
acids has shown that angelic acid yields dihydroxy valeric and ethyl- 
tartronic acids, and that tiglie acid yields di hydroxy valeric acid 
together with the first isomeride, B. B. 

Olive Oil. By K, Hazura and A, Grussner ( Monatsk , 9, 944— 
946; compare Abstr., 1886, 140; 1887, 359, 798, 913; and 1888, 
816, 1269).—Earlier investigations of the authors have made it appear 
probable that the liquid portion of the fatty acids derived from olive 
oil consists of a mixture of two or more unsaturated, acids. This view 
is confirmed by its iodine number. 

According to Sehadler, olive oil consists of a mixture of 72 per 
cent of triolein with 28 percent, of palmitin, stearin, and araebib,; 
feuAits high iodine number points to the conclusion, that the 'portion 
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previously supposed to consist entirely of triolein contains an acid 
having a higher iodine number than oleic acid. The authors now 
show that a mixture of hydroxystearie, C^R^OH^Og, and sativio, 
C|*H^( 0 H) 4 0 2 , acids is formed when the liquid fatty acids of olive oil 
are oxidised with permanganate. It therefore follows that both oleic 
and linoleic acids are present in olive oil, and in all probability they 
exist in most non-drying oils. G. T. M. 

Oxidation of Unsaturated Patty Acids by Permanganate. 

By K. Hazura and A. Grussner (Monatsh., 9, 947—955; compare 
Abstr., 1886,140; 1888, 1270).—The authors have oxidised erucie, 
undecylenic, and stearolic acids with permanganate, in order to ascer¬ 
tain whether these substances yield oxidation products in accordance 
with the rule laid down by Hazura, “that unsaturated fatty acids, on 
oxidation with alkaline permanganate, take up as many hydroxyl- 
groups as they have free valencies, and are thereby converted into 
hydroxy-derivatives of saturated fatty acids.” Under such circum¬ 
stances they find that erucie acid, C 22 H 42 O 2 , gives dihydroxybehenic 
acid , C 22 H 12 0 2 (0H) 2 . This substance is insoluble in water and ether, 
is only slightly soluble in chloroform, benzene, toluene, and acetic 
acid, and crystallises from alcohol in rhombic plates melting at 
152—133°. The potassium and sodium salts are only slightly soluble 
in water; the salts of the alkalis and heavy metals are insoluble. 

Undecylenic acid, CnH 2n 0 2 , is converted on oxidation into dihydroxy - 
undecylic acid , OnH 2 o0 2 (OH) 2 , crystallising in small, anhydrous 
needles melting at 85—86°. The acid is monobasic, and dissolves 
readily in alcohol, hot water, and acetic acid, but is only slightly 
soluble in ether and cold benzene. The potassium, sodium, barium, 
calcium, and magnesium salts are all soluble in water; the salts of 
the heavy metals are, on the other hand, insoluble. 

Stearolic acid, Ci8H 32 0 2 , on oxidation is converted chiefly into 
stearoxylie acid, Ci 8 H 32 04 , which crystallises in yellow, glistening 
needles melting at 84—86°. At the same time a small quantity of 
suberic acid, CsHuCh, crystallising in white needles melting at 
139—140°, is formed. G. T. M. 

Action of Ethyl Chloroearbonate on Ethyl Sodacetoacetate 
and Ethyl Sodoxnalonate. By L, Claissen ( Ber,, 21, 3567).— 
Vapour-density and molecular weight determinations made with the 
compounds obtained by Conrad and Guthzeit by the action of ethyl 
chlorbcarbonate on ethyl sodacetoacetate and ethyl sodomalonare 
establish the correctness of the formulae originally ascribed to them 
(Anrnten, 214, 31). N. H. M, 

Bromazeiaic and Hydroxyazelaic Acids, By A. Bujard and 0. 
HelIi 22, 68 —73; compare Gantter and Hell, Abstr., 1881,891). 

—Bromine has very little action on azelai’c acid at 100°, but in presence 
of a small quantity (O’l per cent.) of amorphous phosphorus, the 
action is at an end in three hours at 100 °. A mixture of dibrom- 
1 and brom-azelalc acids is thus obtained, the latter being formed in the 
•larger quantity, but the two products cannot be separated,. 
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Eydroxyazelaic acid, OH*C 7 Hi 3 *COOH, is prepared by boiling the 
mixture of brom-acids for a long time with excess of soda. The con¬ 
centrated and acidified solution is shaken with ether to remove 
azelaic acid, then neutralised with ammonia, copper sulphate added, 
and the copper salt decomposed with hydrogen sulphide. It can also 
be separated from the azelaic acid by repeatedly evaporating a solu¬ 
tion of the two ammonium salts, when ammonium azelate is decom¬ 
posed, and the free acid can be separated from the more soluble 
unchanged salt of hydroxyazelaie acid. Hydroxy azelaic acid can also 
be purified by converting it into the zinc salt and decomposing ihe 
latter with dilute sulphuric acid. It separates from water or ether in 
colourless, nodular crystals, melts at £1°, and is very readily soluble 
in alcohol and water, but more sparingly in ether. A yellowish, viscid 
anhydride, C l8 H 3 n0 9 , is obtained when the acid is heated at 100°, or 
when the zinc salt is decomposed with concentrated sulphuric acid. 
It is reconverted into the acid when boiled with a large quantity of 
water. The barium salt, CgHuOJBa +• iH 2 0, the calcium salt 
(4- 1H 2 0), and the strontium salt (+ liH 2 0) are moderately soluble 
in water. The magnesium, zinc, and cadmium salts crystallise with 
2 mols. H a O. The copper salt. ( 4- the lead salt ( 4-|H 2 0), and 

the anhydrous silver salt were also prepared. F. S. K. 

Action, of Ethyl Dibromosuccmate, Bromomaieate (or Fu- 
marate), and Tartrate on Potassium Ethoxide. By E. Mulder 
and C. Wellesunn (Bee, Trav. Ghim ., 7, 334—340). — Analyses are 
given of the products of the reaction of ethyl dibromosuccinate and 
bromomaieate (or fumarate) with potassium efchoxide when mixed 
either in molecular proportion or 1 mol. of the former to 2 mols. of the 
latter. The product of the action of the dibromosuccinate on the. 
ethoxide (2 mols.) gives on extracting with ether a substance that 
forms a compound with silver. Ethyl tartrate and potassium 
efchoxide form different compounds according as the reaction takes 
place in the cold or with heating. * H, 0, 

Diazosuccinie, Diazosuccinamic, and Diazopropionic Acids- 
By T. Curtius and F. Koch (J. pr. Chem. [2], 38, 472—490).—This 
paper is mainly a continuation of a summary of the authors* pre¬ 
vious work on the subject (compare Absfcr., 1885, 885, and 1887, 33). 

By the action of zinc and glacial acetic acid, diazosuccmic acid is 
split up into ammonia and aspartic acid. Copper aspartate crystal¬ 
lises with 3 mols. H a O; Eitthausen obtained it with 4$ mols. B a O. 

Ethyl amidopropionate hydrochloride forms groups of crystals which 
melt at 64—68°. When it is treated with nitrous acid, a yellow oil 
is obtained, which behaves like an ethyl salt of a diazo-fatty acid, and 
probably contains ethyl diazopropionate. Ethyl Mhy dr oxypropionate, 
0[CMe(OH)-COOEt] a , distils from this oil between, 80° and,86* 
(120 mm. pressure) as a colourless, refractive, neutral liquid, of a 
peculiarly penetrating odour; it gives a freely soluble barium salt 
The rest (one-third) of the oil distils between 120° and, 150°, giving 
fn oil which solidifies, forming colourless, lustrous prisms of ethyl 
■ ; ^mypropi(mate, OH 2 (CHMe-COOE &)*> This sub?tauce is neutral, 
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melts at 95°, ana is soluble in ether and alcohol; its barium salt 
is pulverulent and sparingly soluble. A. Gr. B. 

Action of Potassium Cyanide on a-Brominated or Chlori¬ 
nated Patty Ethereal Salts. By N. Zelinsky and A. Bitschichin 
(Ber., 21, 3398—3401).—Ethyl cyanosuccinate is formed, together witn 
ethyl a-eyanoacetate, when ethyl a-bromacetate is treated with potas¬ 
sium cyanide in alcoholic solution (compare Zelinsky, this voL, p. 122, 
and Haller, Abstr., 1888, 937). It is a heavy liquid, boils at 
280 —290° with only slight decomposition, and is insoluble in water. 
On hydrolysis with hydrochloric acid, it is converted into succinic acid. 

Ethyl diethylcyanosuccinate, CQGEt*C(Cl ; QEt‘CHEt*COOEt, is ol- 
tained, together with ethyl a-cyanobutyrate, by treating ethyl 
a-bromobutyrate in like manner, or by the action of ethyl sodo- 
cyanobutyrate on ethyl a-bromobutyrate. It is a heavy liquid, boils 
at 280—286°, and when hydrolysed with hydrochloric acid yields the 
two isomeric diethylsuccmic acids, melting at 191° and 126—127° 
respectively. 

These experiments seem to show that the formation of such conden¬ 
sation products as those described above by the action of potassium 
cyanide on the ethereal salt of an a-brominated or ^-chlorinated fatty 
acid is a general reaction. E. S. K. 

Symmetrical Diethylsuccmic Acids. By G. Hell (Ber., 22, 
67).—The author points out that he has already described the pro¬ 
perties of the two isomeric diethyls uccinic acids (compare Hell and 
Mulhliuser, Abstr., 1880, 542—543). E. S. K. 

Isomalie Acid. By W. Ostwald (Her., 21, 3534—3537).— 
Determinations of the molecular conductivity (Abstr., 1888, 331) of 
a preparation of isomalie acid made by Kammerer (Aunalen, 139, 
257) showed that this acid is identical with citric acid. 

m h. m. 

Action of Ethyl Chlorocarbonate on the Sodium-derivatives 
oi Acetylaeetone, Ethyl Aeetoacetate, and Ethyl Malonate. 
By L. Cjjaisen and W. Zedel (Ben, 21, 3397—3398 ).—Ethyl 
acetylacetonedicarboxylate , C(COMe) 2 (COOEt) 2 , is obtained when 
sodacetylacetone is treated with ethyl chlorocarbonate. Wuen 
ethyl sodacetoaoetate is treated in like manner, the compound 
COMe*G(COOEt) 3 is formed (compare Ehrlich, Ber., 7, 892; Conrad 
and Ghithzeit, Abstr., 1883, 45; and Michael, Abstr., 1888, 1054). 
The compound described as ethyl metheuyltricarboxylate (Conrad 
and Guthzeit, loo* cit) seems to be ethyl methanetetracarboxylate, 
C(COOEt) 4 . F. S. K. 

Glyeuronic Acid. By H. Thierfelder (Zeit phi/sml Chew., 13, 
275—284; compare Abstr., 1887, 717).—An attempt to prepare a 
benzoyl-derivative of glyeuronic acid by the method adopted by Bau¬ 
mann (Abstr., 1887, 228) in the preparation of tetrahenzoyldextr* >se, 
gave only a small precipitate; a better result was obtained by shaking 
together a mixture of substances present in the proportion of 1 mob 
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of glycuronic acid, 9 mols. of benzoic chloride, and 12 raols. of sodium 
hydroxide (in a 10 per cent, solution); the resulting precipitate was 
viscous; it was dried over sulphuric acid, and freed from adherent 
benzoic acid by light petroleum, and from sodium benzoate and 
chloride by water. The substance prepared in this way dissolves 
readily in alcohol, especially hot alcohol. It melts at 307°; it reduces 
Teh ling’s solution. Elementary analysis gave results which correspond 
with the formula C fi H 3 07Bz 2 . 

Glycuronic anhydride reacts very vigorously with aniline ; better 
results are obtained by using potassium glycuronate dissolved in 
85—90 per cent, alcohol. The crystalline compound obtained has the 
formula NThlOeHjAsK, it thus corresponds exactly with Sorokin’s 
anilide of dextrose (Abstr., 1886, 526, 683; 1888, 807). It is easily 
soluble in water, sparingly soluble in alcohol and in ether, melts at 
177°.becoming dark coloured; its solutions reducePehling’s solution, 
are Isevorotatory, and in the air become dark coloured, losing much of 
their action on polarised light. 

A compound with tolaylenediaraine, CTH^H.’CfiHpOfllQ!}, was also 
prepared; this corresponds to the similar compound with dextrose, 
prepared by Hinsberg (Abstr., 1888, 476). 

Tbe action of potassium hydroxide solutions of various strengths at 
different temperatures was then investigated. Oxalic acid was found 
in all eases. Catechol was also present, especially when strong alkali 
was used, and in this case a certain amount of protocafceehuic acid 
was also formed. , , 

The effect of putrefaction was investigated by Hoppe-Seyler’s 
method; mud and chalk were added to the substance, and the 
resulting gases were analysed from time to time. The following 
formulae represent the different stages in the process, as denoted by 
the gases formed (1.) (CgHjA^Ca 4 CaC0 3 = (GaHsO^Ca 4 
(C»HA)iCa + SCO, 4- B 2 0; (2.) (C*H 5 0 3 ) 3 Ca 4 2H,0 =: 

(C,HA)*0a 4* 2CO, 4 4H S ; (3.) (C,H a 0 2 ) 2 Ca 4- H,0 a CO* 4* 
CaCO, 4- 2CH*. W. D, H. 

Change in the Rotatory Power of Tartaric Acid in Mixed 
Solutions- By R. Pkibbam (Her,, 22, 6—11).—The author has 
previously, shown (Abstr., 1888, 1229) that the rotatory power' of 
solutions of tartaric acid is altered considerably by various optically 
inactive substances, and that in many cases the rotation may be com* 
pletely prevented, or even changed in direction. 

When tartaric acid (5 grams) is dissolved in ethyl alcohol (20 e.c.) 
and the solution mixed with an equal volume of benzene, toluene, 
xylene, or eymene, the angle of rotation (l =a 2 dm.) is —0411, 
—0*619, —0*652, and —0*791 respectively, whereas when alcohol alone 
(40 me.) is present the angle of rotation is +0’379. 

Chlorinated and brominated derivatives of aromatic hydrocarbons 
have a similar and a more marked effect, but the influence of nitro¬ 
compounds is not so great, as is shown by the following table;— 
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2 grams of tartaric acid contained 
in 

In 100 c.c. of solution. 

* 

Observed 

Inactive 

substance. 

Tartaric 

acid. 

angle of 
rotation 

40 e.e. ethyl alcohol.*. 

c.c. 

0 

grains. 

5 

+ 0-879 

20 c.c. ethyl alcohol + 20 c.c. benzene . 

50 

5 

-0-411 

20 c.c. ethyl alcohol + 20 c.c. nitroben- 
zene.... 

50 

5 

+ 0*317 

20 c.c. ethyl alcohol + 20 c.c. toluene.. 

50 

5 

-0*619 

20 c.c. ethyl alcohol + 20 c.c. nitro- 
toluene..... 

50 

5 

-0*069 

20 c.c. ethyl alcohol + 20 c.c. chloro- 
benzene".. •. 

50 

5 

-0*809 

20 c.c. ethyl alcohol + *0 c.c. ethyl bro- 
mide...... 

50 

5 

-0*362 

20 cc. ethyl alcohol + 20 c.c. nitro- 
ethane.... 

50 

5 

+ 0*309 


Substances containing the amido-group, such as glycocine, alanine, 
carbamide, and aniline, increase the dextrorotatory power. In the 
case,, of carbamide, the specific rotatory power is expressed approxi¬ 
mately by the formula [<&]© = 2-582 + 0 0515a? + 0 0002313^2, where 
x = the percentage of carbamide in a solution containing 9*389 per 
cent, of tartaric acid. 

The specific rotatory power of a solution containing 10 per cent, of 
tartaric acid and 4 per cent, of pyridine is [a] D = 24*85°, that of a 
solution containing 50 per cent, of pyridine and 10 per cent, of 
tartaric acid is [a]j> = 50*28°, whilst that of a 10 per cent, solution of 
tartaric acid alone is 13*12° under the same conditions. 

In a second series of experiments with solutions containing 4*8602 
per cent, of tartaric acid ([a]j> = 14*405°), it was found that the 
specific rotatory power is increased to 45*888, 48*950, and 49*484 by 
adding 25, 50, and 55 per cent, of pyridine respectively; but that on 
adding 60, 75, and lOO per cent, of pyridine the specific rotatory 
power falls to 48*364, 41*778, and 18*957 respectively (compare 
Thomson, Absfcr,, 1886, 925, and J. pr. Ohem , [2], 35, 145). 

The results hitherto obtained show that all substances which form 
salts with tartaric acid increase the specific rotatory power of solu¬ 
tions of this acid, hut in all other cases the rotatory power is 
decreased, and in some cases actually reversed. The fact that the 
decrease in the rotatory power of tartaric acid produced by members 
of a homologous series is, within certain limits, dependent on the 
molecular weight of these substances, seems to show that this 
phenomenon is the result of some mass-action of the molecules 
(compare Landolt, Optisches Drehimgsvermogen, 1879, 59, and van’t 
, Hofi, J&tudes de Dyncmiqm Ohimique , 34—42). In those,cases where 
the change in rotatory power reaches a maximum and then decreases, 
it may be assumed that up to the point of maximum rotation a salt 
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is produced, and that the subsequent decrease is cansed by some mass- 
action of the free inactive molecules of the salt thus produced, 

F. S. K. 

Polarisation of Tartrate Solutions. By J. H. Long (Amer. J, 
Sci 36, 351 — 358 ). —All these observations were made in a new 
model Laurent instrument at 20°, and with a 200 mm. tube. A 
solution containing 15 grams of tartaric acid in 100 c.c. of water 
showed a specific rotation [*]d — 13*03; this was diminished by 
free mineral acids, and also by certain neutral salts: thus with 
15 grams of tartaric acid and 8 grams of sodium chloride, [*]d = 610 . 
Bochelle salt has a rotation of 22*1; this is decreased by sodium, 
lithium, and thallium salts, the decrease being greater as the amount 
of sodium salt increases, whereas potassium and ammonium salts 
increase the rotation in a similar manner; calculated on the molecular 
proportions, the following numbers indicate the specific rotation when 
1 moL of tartrate is mixed with 1 , 2, or 3 mols. of inactive salt:— 


Salt. 

1 mol. 

2 mols. 

3 mols. 

EaCl... 

21-86 

21 -41 

20 *99 

EaBr... 

21 -79 

21 *42 


IMTOs... 

21 *68 

21 *41 

21‘16 

tfasSOi.*.*. 

21 *32 

20*49 

FalHP0 4j 12H 3 0... 

21*40 


|1 __, _ 

Ka*SoO.„5H 0 Q.. 

21 07 
21*67 

21 *72 

22 *73 


, 

KaHgPOojHsO .. 

20*92 

. 

NaO^If.................... 

KOI ........ 

21 *16 
22*88 

23*14 

EBr .... 

22*78 

23 *00 

El .. 

22*63 

23 *09 


eno 3 ... 

ESCj... 

22 *60 
22*52 

23 *07 
22*66 
22*87 

22’82 
23 25 

Ei-oH^Og ..... ... .... 

22*60 

e»so 4 ..... 

22*79 

HH 4 C1... 

22*54 

22*67 

22*70 

22'81 

EH 4 Br.... 

22*54 




The molecular rotation of the three salts, KaC^H^Oe, KNaC^HiO*, 
FasCiHiOg, is respectively 64*42, 62'34, 59*85 ; the formation of a salt 
with higher or lower rotation, as the case may be, is suggested as 
partly explaining the above phenomenon, the cause of which, however, 
is still obscure. D. A. L. 

Decomposition of Amides with Alcohols. By L. Meter {Ber., 
22, 24--27).—The formation of amides and alcohols by the action of 
ammonia on ethereal salts is a reversible reaction, but the inverse 
change takes place only very partially when equivalent quantities of 
ammonia and ethereal salt are employed. If equilibrium is expressed 
thus— , 

• : JP Amide -f $ ammonia -f q ethereal salt + §' alcohol, the reac- 




















ORGANIC CHEMISTRY. 


881 


tion quotients are expressed by the formula pq = ~K?pq\ where K is 
a moderately small number. When equilibrium is established, the 
quantities of alcohol and amide present are, therefore, relatively 
large; those of ethereal salt and ammonia relatively small. The 
higher the temperature, the larger the quantity of ethereal salt pro¬ 
duced, the constant E increasing as the temperature rises; in pre¬ 
paring amides, the temperature should therefore be kept as low as 
possible. K also increases as the molecular weight of the alcohol or 
acid radicle increases, the average value of K at 210° in reactions 
between ammonia and ethereal salts, formed from various acid and 
alcohol radicles containing an increasing number of carbon-atoms, is 
given in tabular form. This constant is very small in the case of 
secondary and tertiary alcohols. 

Guldberg and Waage’s law only holds good in reactions of this 
kind as long as the ammonia and ethereal salt are present in the pro¬ 
portion in which they are formed by the action of the alcohol on the 
amide; if either is present in excess of this quantity, the constant is 
changed in value. 

In the case of acetamide and ethyl alcohol, K = 0*094; in presence 
of excess of ammonia it falls to 0*084, hut rises to 0*184 in presence of 
excess of ethyl acetate. Excess of ammonia increases the formation 
of amide to a greater extent, and excess of ethereal salt decreases the 
formation of ethereal salt to a less extent than is in accordance with 
Guldberg and Waage’s law in its usual simplest form. 

In attempting to determine this relation experimentally, discordant 
results were obtained, when the tubes employed were slowly cooled, 
because, during the cooling, re-formation of amide took place. It 
was also found that during the reaction a considerable quantity of 
amine salt was produced; this salt, however, immediately decom¬ 
posed, partly into water and a substituted amide, and partly into 
amine and ammonium salt, as shown by the following equations:— 
CH 3 -CONH 2 + MeOH = CH 3 *COOMe 4 - £TH 3 ; OH 3 *COOMe + hTH 3 
= OH 3 ’COO‘NH*Me; CH 3 *COO*NH 3 Me = CH 3 *CONHMe + H 3 0; 
CH 3 *GOO*NH 3 Me + NH S = CHa-COONH* + NH*Me. If an amine 
salt is present, it has no influence on the course of the reaction ; acet¬ 
amide is decomposed by ethyl alcohol to the same extent, whetler 
ethylamine acetate is present or not, the amine salt being almost 
completely converted into ethyl acetamide. 

When a few hundredths per cent, of acid are present, the formation 
of ethereal salt is hastened very considerably; 5 mols. of ethyl alcohol 
only decomposed 8*3 per cent, of pure bufcyramide 24 hours; 
whereas in presence of 0*044 per cent, of butyric acid, 42 per cent, 
was decomposed in the same time, and in presence of 4*4 per cent, of 
acid, 44 per cent, was decomposed. 

Pure acetamide is odourless, has a neutral reaction, and melts at 
81—82° (see Mason, Trans., 1882, 108), Pure propionamide melts 
at 79—80°, butyramide at 115°, and isobutyramxde at 129°. 

E, S. K. 

Synthesis of the Asparagines, By A. Piutxi (Chem. Oentr M 
1888,1459—1460 ).—Ethyl /3-aspartate, COOH*CH(NH 2 )*CH 3 *COQEf., 
is prepared by reducing 5 grams of the oxime of ethyl oxalacetate in 
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50 c.e. o£ aqueous alcohol with acetic acid and BO grams of sodium- 
amalgam (5 per cent.), the solution being x^etained acid by occasional 
addition of acetic acid; any great development of heat must also be 
avoided. After filteiring, cupric acetate is added, and the copper salt 
allowed to crystallise out. The latter is anhydrous, and the determi¬ 
nation of the copper agreed with the formula (CsHioNOJ-iCu. Pre¬ 
cipitation of the copper in the cold with hydrogen sulphide and 
concentration, and ultimate crystallisation over sulphuric acid, 
gave the ethyl salt in leaf-like, anhydrous crystals melting at 
200—201°; a small quantity of inactive aspartic acid was found in 
the mother-liquor. 

Ethyl aspartate , COOH*CH 2 ‘CH(hTH 3 )-COOEt, is prepared by 
reducing 80 grams of the oxime of ethyl oxalacetate in absolute alco¬ 
hol with 9 grams of sodium, in a vacuum over sulphuric acid during 
two to three days, whereby one ethyl-group is eliminated. The dark- 
yellow, gelatinous mass is dissolved in water, alcohol added until 
slight precipitation ensues, and then acidified with acetic acid and 
reduced with sodium-amalgam until ferric chloride no longer pro¬ 
duces a violet coloration, and until cupric acetate produces a heavy 
precipitate. Generally 6—7 parts of the amalgam to 1 part of the 
oxime are sufficient. Cupric acetate is added to the filtrate, when a 
green or blue, crystalline precipitate soon separates; this is nearly 
insoluble. Precipitation with hydrogen sulphide, expulsion of the 
excess of the latter in a vacuum over lime, filtration and concentra¬ 
tion at a low temperature, first in a current of air and finally over 
sulphuric acid in a vacuum, results in the separation of the ethyl 
a-salt in large crystals, in addition to a little crystalline aspartic acid. 
It is purified by fractional crystallisation from water and alcohol., 
The ethyl salt is anhydrous, melts at 165° with decomposition, is very 
soluble in water, but only sparingly in alcohol, insoluble iu ether. It 
is saponified by boiling potash or hydrogen chloride, with separation 
of inactive aspartic acid, as in the case of the ethyl /?-salt. 

According to L. Brugnatelli, the crystals of the ethyl tf-salb are 
monoclinic; a : b : c = T8822 :1: 1T883; = 82° 15'. The pl^te- 

like crystals showed complete cleavage in the direction (100), The 
plane of the optical axis is at right angles to (010). The double 
refraction is strong and positive. The copper salt of the ethyl 
(C 6 H 1 oN'0 4 ) 3 Cu + 2H 2 0, crystallises in blue, flattened needle clusters 
which yield water and alcohol at 100°. The hydrochloride of the 
ethyl #-salt, C ti R u KQ 4 ,HCl, is a white, crystalline mass readily soluble 
in water, little soluble in alcohol. The aqueous solution of the 
ethyl a-salt is optically inactive. 

Inactive asparagine^ OOOH-CH 2 *CH(]SIH 3 )»OONH 3 , is prepared by 
heating the ethyl «-salt with alcoholic ammonia for five to six hours. 
The solution is concentrated at first at a low temperature, then in a 
vacuum, the residue dissolved in a little water, precipitated with alco¬ 
hol, and recrystallised from water. Thus obtained, it forms a mass, 
of lustrous plates containing 1 mol. H 2 0, which become opalescent 
but do not melt at 118—120°, yellow-coloured at 200°, and ai*e com¬ 
pletely decomposed at 215°. #-Asparagine is readily soluble in hot 
somewhat soluble in cold water, nearly insoluble in alcqhol and 
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ether. It is acid, and liberates acetic acid from its salts. Magnesia 
does not decompose it, bnt with 30 per cent, potash, ammonia is 
evolved. In a vacuum, or at 100°, it loses its water of ciystailbation. 
Addition of cupric acetate to the aqueous solution precipitates after a 
time the salt (GJl-jTS'iO^Cu. 4- 2H 2 0, in small, light blue, trans¬ 
parent masses of prisms. The hydrochloride , (hHgN^OsjHCI, is a 
crystalline, deliquescent mass. By boiling with hydrogen chloride 
(2 mols.) and subsequent treatment with ammonia (1 moL), the 
(inactive) a-asparagine, like the two active asparagines, is changed to 
inactive aspartic acid. 

According to L. Brugnatelli, asparagine crystallises in the triclinic 
system. a:b:c = 1*5969 : 1 : 0*5668j * = 91° 19, $ = 113° 12', 
<y = 83° 48\ J. W. L. 

Constitution of the Monethyl Aspartates and the Aspara¬ 
gines. By A. Pictti (Chem. Oentr Ib88, 1460),—In order to 
determine the constitution of the monethyl aspartates and the aspara¬ 
gines, the author prepared the corresponding ethyl oximidosucei- 
nates, and compared them with the ethyl a-oximidosnccinate, 

COOH*CH^C(NOH)*COOEt, 

of Ebert. One of these ethyl salts is prepared by treating the oxime 
of ethyl oxalacetate with sodium ethoxide in alcohol, evaporating the 
mixture in a vacuum, and decomposing the residue with, the calcu¬ 
lated quantity of sulphuric acid. The salt is reduced with sodium- 
amalgam in alcohol in presence of acetic acid, and the copper salt of 
monethyl aspartate precipitated with cupric acetate. The salt has 
the formula (C 8 H 10 NO 4 ) 3 0u 4- 2BD>0, is crystalline, insoluble in water,. 
and from it the ethyl salt, melting at 165°, is obtained. The ethyl 
mimidosuccinate derived from this differs from that obtained by 
Ebert, the melting point of the former being 54*7°, that of the latter 
110—111°. It crystallises in needles, is somewhat soluble in water, 
readily so in alcohol, ether, and chloroform, little soluble in benzene 
and light petroleum, and does not give ethyl a-nitroso propionate 
when its solution is heated, as is the case with that of Ebert’s salt. 
With ferric chloride, an intense violet coloration is produced. 

In the solution of the ammonium salt, mercuric salts produce white 
precipitates, which become forthwith reduced. The barium salt is 
white, and crystallises from acetic acid. If melted in a vacuum or 
over sulphuric acid, the anhydride is formed. 

The silver salt, C 6 H 8 Ag]Sr0 5 , forms needles and leaves ; it is sparingly 
soluble in water, not affected by the light, and readily decomposed by 
heat. It also loses 1 mob H 3 Q when heated or when placed in a 
vacuum over sulphuric acid. With methyl iodide, the oxime of ethyl 
oxalacetate is not regenerated, the anhydride , CsH^NO^ being formed. 
This boils, at about 160° under 40 mm. pressure. With ammonia, 

' the amide , CsHs^Os, melting at 166—167° is formed, whereas the 
oxime of ethyl oxalacetate with ammonia forms the amide, C4H7N3O3, 
'melting at 184°. 

t By ^educing ethyl a-oximidosuccinate p wdth 5 per cent, sodium- 
amalgam, inactive aspartic acid is produced in the aqueous .solution, 
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and monethyl aspartate melting at 165° in the acetic acid solution. 
The latter has therefore the formula COOH*CH 2 -CH(NH 2 )*COQEt* 
Since the ethyl oximidosuccinate (m. p. 54*7°) also yields monethyl 
aspartate (m. p. 165°), it probably has the constitution 


OH-hr/9 H * COOH 

\CH-COOEt 


The inactive asparagine obtained from the ethyl aspartate (m. p. 
165°) has therefore the constitution COOH*CH 2 *CH(NH 2 )*CONH 2 . 
The ethyl aspartate, melting point 200°, has accordingly the formula 
COOH*OH(^H 2 )'CH 2 ’COOEt, and the active asparagine the formula 
C00 H»CH(NH s )*CH 2 *C01^H 2 . This result confirms that obtained 
by Guareschi (this Journal, 1876, i, 457) for the lsevorotatory 
common asparagine, and shows that the dextrorotatory asparagine is 
its physical isomeride. J. W. L. 


Derivatives of Maleiniinide. By G. Ciamiciar and P. Sibber 
(Per., 22, 33—35). —The salt C 4 HN 3 0aK separates in light-yellow 
crystals, when a dilute alcoholic solution of dichloromalemimido 
(5 grams) is warmed with potassium nitrite (15 grams) for four 
hours. It is almost insoluble in cold water, explodes slightly when 
heated, and is converted into oxalic acid when treated with stannous 
chloride aud hydrochloric acid. Wheu a warm, aqueous solution is 
mixed with dilute sulphuric acid, the salt separates unchanged, but if 
the mixture is boiled for a long time, the solution becomes colourless, 
and oxalic acid is obtained. The constitution of this salt is probably 

nhCC 

\COOOK* 

The compound NHPh*C^22 22 is obtained when an alcoholic 

\ COJSTH 

solution of the imide (3 grams) is boiled with aniline for 15 minutes. 
It crystallises from alcohol in yellow needles melting at 196°, 

Dichloromaleinimide also combines with phenyl hydrazine in alco¬ 
holic solution, yielding an orange-red, crystalline compound, 

F. S. K. 


Constitution of Carbopyrotritartaric Acid, By L. Knorr 
(Ber^ 22, 146—152)*—According to Fittig, carbopyrotritartaric acid 

has the asymmetrical formula CO<q 2 ^,qq^>CH-COOH, whilst 
the author ascribes to it the constitution 

\0Me,0'C0Gir 

The correctness of this symmetrical formula is shown by the fact that 
the acid yields only one ethyl hydrogen salt and only one pyrotritar- 
taricacdd. (Compare next Abstract.) , N. H. M* 

Carbopyrotritartaric Acid. By L. Knorr and W. Cavablo (Par,, 
22, 153—158).—Diethyl carbopyrotritartrate (Abstr., 1885, 248) is 
&» colourless, strongly refractive oil, boiling at 275-5° (under 735 mm. 
pressure). Alcoholic potash hydrolyses it readily to carbopyrotritar- 
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taric acid, whilst aqneons potash converts it into Harrow’s monethyl 
salt. Silver ethyl carbopyrotritartraie , CioH u Ag 03 , forms a white, 
voluminous precipitate; when distilled, ethyl pyrotritartrate is formed. 
Dimethyl carbopyrotritartrate, C 10 H 12 O 5 ,prepared by heating the di-silver 
salt with methyl iodide at 100°, melts at 63—64°, boils at 258° under 
756 mm. pressure, dissolves readily in the usual organic solvents, very 
sparingly in water. Cold concentrated hydrochloric acid converts it 
into the methyl hydrogen salt , C 9 H 1 () 0 5 , which melts at 129°. The 
silver methyl salt , C 9 H 9 Ag0 5 , was prepared. When this is distilled, 
methyl pyrotritartrate , C 8 Hi 0 O 3 , is formed; it boils at 192° under 
759 mm. pressure. 

Methyl ethyl carbopyrotritartrate , C u HuO fi , obtained by the action of 
methyl iodide on the silver ethyl salt, or by the action of ethyl 
iodide on the silver methyl salt, boils at 268° under 756 mm. pressure; 
it shows a blue fluorescence. On hydrolysis with fuming hydrochloric 
acid, methyl hydrogen and ethyl hydrogen carbopyrotritartrates are 
formed. H. M. 

Derivatives of Ethyl Diacetosuccinate. By L. Knorr (Ber., 
22, 158 — 168). — Ethyl isocarbopyrotritartrate , CioH 12 Os, prepared by 
heating pure ethyl diacetosuccinate at 170—180°, melts at 110°, and 
distils at 280° under 15 mm. pressure. Ethyl pyrotritartrate and 
diethyl carbopyrotritartrate are also formed. It crystallises from 
water in slender needles, very sparingly soluble in water, readily in 
ether, chloroform, hot alcohol, and in alkali. It reduces gold and 
silver solutions in the cold, and gives a blue coloration with ferric 
chloride. It reacts with phenylhydrazine at the ordinary temperature, 
yielding bis-phenylmethylpyrazolone. When heated on a water-bath 
with hydroxylamine, bis-phenylmethylisoxazolone, C 8 B 8 N 2 04 , is 
formed. This is identical with the compound previously prepared by 
the action of hydroxylamine on ethyl diacetosuccinate (compare 
Annalen , 236, 298 ; also Miinchmayer, Abstr., 1886, 877; and Meyer, 
Ber., 21, 1361). 

. Isocarbopyrotritartaric acid , C 8 H 8 0 5 , is obtained by boiling the ethyl 
salt with 20 per cent, soda solution (8 parts) for 5—10 minutes, 
cooling with ice and pouring into dilute (1:4) sulphuric acid. It 
melts at 200—209* (according to the rate at which it is heated), with 
evolution of carbonic anhydride, and formation of two compounds 
melting respectively at 175° and 60°. The barium salt , Ci 6 H u 0 6 Ba 4 - 
2H 2 0, separates in slender aggregates of crystals. When the acid is 
heated with water at 110 — 120 °, it is converted into acetony lace tone 
(Paal, Abstr., 1885, 505); the decomposition takes place at 100°. 

K H. M. 

Hydrolysis of Ethyl DiacetosuccinateAcetonylacetone and 
Diacetosuceinie Acid. By L. Knorr (Ber,, 22, 168—172),— 
Acetonylacetone is readily prepared by keeping ethyl diacetosuccinate 
with a slight excess of 30 per cent, aqueous soda for some days at the 
ordinary temperature. The solution is saturated with ignited 
potassium carbonate^ when the acetonylacetone separates as an oil, 
which is, extracted with ether and distilled. It boils at 194° (under 
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754 mm. pressure). Sp. gr. = 0*9955 and 0*9945, compared wif.li 
water at 11*6° and 19*1°. When the solution in acetic acid is heated 
to boiling with phenvlhydrazine, phenylamidodimethylpyrroline is 
formed. This melts at 90—92°, and boils at 270° (not at 170°; 
Abstr., 1885, 995). 

Diaeefcosuccinic acid is obtained as follows: the ethyl salt is kept 
with 25 per* cent, aqueous soda (5 parts) for at least eight days at the 
ordinary temperature; it is then acidified and extracted with ether. 
The oily product is dried in a vacuum, the mass of crystals thus 
obtained washed with ether, and then crystallised from ether. It 
decomposes at about 160°, is soluble in water* and alcohol, sparingly 
soluble in ether. It gives no coloration with ferric chloride, and has 
no reducing properties. Boiling water has no action on it. When 
heated with hydrochloric acid on a water-bath, it is converted into 
carbopyrotritartarie acid. The barium salt , OgHsBaOe, was prepared. 

3SF. H. M. 


Substituted Pyromueie Aeids. By H. B. Hill and A. W. 

. Palmer (Amer. Chem .. /., 10, 409—425; compare this vol., p. 37).— 
The sulphonic acids are prepared by sulphonating 8 -bromopy romucic 
acid. 

p-Sidpha-d-bromopyromucic Acid. —The sulphonation of 3-bromopyro- 
mueie acid proceeds regularly, and the product is purified by conver¬ 
sion into the acid barium salt, Ba(C 5 H 2 BrS 0 6 ) 2 4 4H 2 0, which forms 
large crystals, readily soluble in hot water, whilst the neutral salt, 
BaCsHBrSOs 4- 5H 2 0, is only sparingly soluble (2*68 per cent, at 
20 °). The free acid is crystalline, but deliquescent. The following 
salts are also described:—CaC 5 HBrS0 6 4 2H a O; PbCgHBrSOa 4 
If H 2 0 ; Ag 2 C s IIBrS0 6 4 2H 2 0, and K 2 C 5 HBrSO ft , By treating the 
barium salt with bromine in the requisite quantity, the barium salt of 
cca-dlbromofurfuran-fi-sulphonic acid, Ba(C 4 BBr 2 S 04 ) 2 H 2 0 , is readily 
obtained; both it and the potassium salt, K 04 HBr 2 S 0 4 , are crystalline 
and readily soluble ; by using more bromine, or by again treating these 
first products, the salts of sulphofumaric acid are obtained ; of these 
the barium, lead, and silver salts are very sparingly soluble in water, 
the potassium and calcium salts are very soluble, and neither the salts 
nor the free acid could be obtained in the crystalline form. Only 
the barium and silver salts were analysed, Ba^CiHSCh^ 4 flsH a O and 
AgaCiHSO? 4 #HsO. Bitrieaeid also converts /3-sulpho-£-bromopyro- 
mucic acid into sulphofumaric acid, but sometimes this suffers decom- 
, position, yielding oxalic acid. Fusion with potash gives nothing but 
oxalic acid. Zinc-dust and ammonia convert ^-sulpho^-bromopyro- 
mucie acid or its barium salt into p-sulpJiopyromudc acid, which is 
purified by means of its acid barium salt, Ba(C 5 H 2 SO«j ) 2 4 3H 2 0; the 
* salts Ba 0 6 H 2 S 0 8 4 3H 2 0, CaC 5 H,SO. 4 2HA and K 2 0 5 H 2 S0 fl 4 
2 fH s O are also described; they are all crystalline. 

Attempts to prepare a 7 -sulphopy romucic acid by acting with 
fuming sulphuric acid on /l-S-dibromopyromueie acid were of no avail, 
■ as only monobromomaleic acid is formed ; and similarly tribromopyro- 
^ hiucic acid yields only a dibromomaleic acid. 

1 1" - .* ' * 




h. a 
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Physical Properties of Benzene and Thiophen. By G-. 
Ctamiciak (Ber., 22, 27—30).—Horst, maun (Abstr., 1888, 106i») has 
shown that the contradictory results obtained when attempts are 
made to deduce the constitution of benzene from a study of its physical 
properties, can be explained in a satisfactory manner if the formula 
recently advanced by Baeyer is accepted. He compared the heat of 
combustion of benzene with that of hexane, and found that the differ¬ 
ence (4H 2 ) is four times as great as the difference between the heat 
of combustion of methane and methylene (CH 2 ), and is equal to 
211*7 Cals. The author points out that the difference in the heat of 
combustion of ethyl sulphide and thiophen is equal to 3H 2 , namely, 
158*8 Cals. According to R. SohifF, the molecular volume of benzene 
is 95*94, that of the C 4 H 4 -group is therefore 95*94 x | = 63*96. 
Now since the molecular volume of thiophen is 84*93, the 
atomic volume of sulphur is 84*93-—63*96 = 20*97, and if this 
value is taken instead of 22*6, as determined by H, Kopp (Annalen, 
96, 303), the calculated molecular volume of ethyl mercaptan, 
amyl mercaptan, ethyl sulphide, and methyl sulphide, are more 
in accordance with the observed results. Taking the value for the 
molecular refractive energy of benzene determined by Briihl, 

= 44*03, and p ^ a —2—. = 25*93, and taking that of ihio- 

d {/la + 2)a 

_i .2 _1 

phen determined by Nasini, -— = 41*40, and p_Ji__ = 

* d {jit a 4“ 2 }d 

24*13, it follows that the molecular refractive energy of the C 4 H 4 - 
group is p — 7^ = 29*39, and p- , — 17*28. The atomic 

d c (ji 2 * 4- 2 )d 

refractive energy of sulphur is therefore 12*04 and 6*85. The values 
found by Nasini being 14*10 and 7*87 in compounds containing 
singly-bound sulphur, and 15*61 and 9*02 in carbon bisulphide and 
compounds containing doubly-bound sulphur. 

These considerations seem to show that the constitution of the 
C 4 H r group in the thiophen molecule is similar to that of the same 
group b benzene. 

F. S. K. 

Nitration. By L. Meter (Ber., 22, 18—23. Compare also p. 341). 
—The quantity of nitrobenzene formed in a given time by the action of 
a given volume of nitric acid on benzene is greater the less the quantity 
of benzene present; for example, 100 mols. of nitric acid and 100 mols. 

’ of benzene yield 17 mols. of nitrobenzene in 15 minutes at 3° ; but when 
300 mols. of benzene are employed, the quantity of nitrobenzene 
produced is 10*02, and when 700 mols. of benzene are used, only 
3*6 mols. of nitrobenzene are produced in the same time under exactly 
similar conditions. The results are similar when small quantities of 
benzene mixed with a constant quantity of nitrobenzene are Seated 
with a constant quantity of nitric acid. A mixture of 100 mols. of 
nitric acid and 5 mols. of benzene diluted with 100 mols. of nitroben¬ 
zene yielded 4*4 mols. of nitrobenzene in 15 minutes at 3°; as the 
quantity of benzene was gradually increased from 5 to 100 mols.,, 
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the quantity of nitrobenzene formed in the same time and under the 
same conditions gradually decreased from 4'4 to 2‘2 mols. 

When a mixture of 100 mols. of benzene and 100 mols. of nitro¬ 
benzene is treated with quantities of nitric acid varying from 50 to 
450 mols., the quantity of nitrobenzene produced in 15 minutes at 
3° is proportional to the square of the quantity of the acid employed. 
The quantity of acid decomposed is almost proportional to the quan¬ 
tity added, the increase being about 2 55 per cent, on the average for 
every additional 50 mols. of acid. The quantity of nitrobenzene pro¬ 
duced in 15 minutes at 3° is expressed very closely by the formula 
1ST = 5‘1(A/B) 2 — 2'9A/B, where A is the number of molecules of 
acid, and B the number of molecules of benzene in the mixture. 

Nitrobenzene retards the reaction between nitric acid and benzene 
far more than benzene does, and even to a greater extent than an 
equivalent quantity of water, but less than an equal volume of 
water. As soon as the volume of water produced becomes equal to . 
that of the anhydrous acid present, the reaction ceases, so that at least 
2 mols. of acid are required to nitrate 1 mol. of benzene unless sul¬ 
phuric acid is also added. If the proper quantity of anhydrous acid 
is employed in nitrating benzene, equilibrium is established very soon 
even in the cold, but if the acid is not quite anhydrous, or if 
excess of benzene or nitrobenzene is present, hours or even days 
are required to complete the reaction, and in any case the nitra¬ 
tion, which is most rapid at first, gradually decreases. For example, 
with a mixture of equal molecules of nitric acid, benzene, and 
nitrobenzene at the average temperature of 18°, the reaction was not 
finished until after 71 hours’ time; 50 per cent, of the benzene bad 
by this time been changed, but even then there was a slight subse¬ 
quent reaction. A table is given showing the quantity of acid decom¬ 
posed after various lengths of time, when quantities of benzene vary¬ 
ing from 25 to 150 mols. are added to a mixture of 100 mols. of nitric 
acid and 100 mols. of nitrobenzene. The table shows that in the 
experiments with 25 mols. of benzene the conversion into nitroben¬ 
zene is complete in half an hour, and that then the formation of 
dinitrobenzene commenced. In the other experiments, the reaction 
proceeded at first the more quickly the smaller the quantity of ben¬ 
zene present, this difference gradually becoming less and less the 
nearer the process reached the point at which half the acid is decom¬ 
posed, F, S. K. 

Ortliodietliylbenzene. By A. Yoswinkel (Ber., 21, 3499—3501). 
— Orthodiethylbertzene, OeH 4 Etj, is prepared by the action of sodium 
on a well-cooled mixture of orthodichlorobenzene and ethyl bromide; 
in 12 hours the reaction is finished. The product is distilled and 
purified by conversion into the sulphonamide, &c. It is a colourless 
liquid, of a slightly aromatic odour, boils at 184—184*5°, and be¬ 
comes viscid at —20°; sp. gr. = 0‘8662 at 18° (water at 4° = 1). 
Aqueous alkaline permanganate solution oxidises it to orthophthalic 
acid. Barium diethylbenz&iesulphonate , (C] n H 13 *SOa) 2 Ba 4- H 2 0, crys* 
tallises in concentrically grouped prises rather readily soluble m 
water; the potassium salt is very readily soluble in water. * The 
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sulphonamide , CioH^SOsKB^, crystallises from dilute alcohol in 
colourless, rhombic plates melting at 119°. TetrabromorthodiethyU 
benzene , CfsEt 2 Br 4 , crystallises from alcohol in. colourless prisms melt¬ 
ing at 64-5°. 1ST. H. M. 

Creolin. By T. Weyl (Ber., 22, 138 — 139), — Two preparations 
known as creolin were examined, with the following result:— 
Arfcmann’s creolin is a dark-brown oil of a sharp odour, which 
forms an emulsion with water; when cooled, crystals of naphtha¬ 
lene separate. It contains 84*9 per cent, of hydrocarbons, 3*4 per 
cent, of phenols, 1*5 per cent, of acids, and 0*8 per cent, of sodium. 
Pearson’s creolin is easily distinguished from the above in being 
readily soluble in ether. It contains hydrocarbons, 56*9 per cent.; 
phenols, 2*2*6 per cent.; acids, 0*4 per cent.; and sodium, 2*4 per 
cent. These two preparations were used medicinally, notwithstanding 
that their composition or freedom from poisonous constituents was not 
known. N. H. M, 

Metacresols. By A. Claus and J, Hirsch (/. pr. Gliem. [2], 
39, 59—64).—2 : 4 : §-Tribromometacresol is formed when bromine 
acts on a chloroform solution of metacresol in presence of iron; it 
forms colourless crystals melting at 82° (uncorr,). Its potassium and 
sodium salts are described. The ethyl ether forms colourless aggre¬ 
gates of needles melting at 36° (uncorr.), and the acetate melts at 
68° (uncorr,). When it is oxidised by chromic acid in strong acetic 
acid solution, several bromotoluquinones are formed, but in weaker 
acetic acid (50 per cent.) 2 : 6- dibromotoluquinone is obtained in 
lustrous, yellow crystals melting at 115° (uncorr.), soluble in ordinary 
solvents and distilling with steam. When reduced, it yields 2 : 6- 
dibromotoluquivol , which crystallises in small, colourless needles or 
large, monosymmetrical tables melting at 117° (uncorr.), and becom¬ 
ing brown on exposure to light. 

Nitrodibromometacresol, , [Br: Br = 2 : 6], obtained by acting on a 
cold glacial acetic acid solution of tribromometacresol with nitric acid 
(sp. gr. 1*4),’ crystallises in yellow, lustrous needles, melting with 
decomposition at 143° (uncorr.), insoluble in water, easily soluble in 
alcohol and chloroform. The potassium and sodium salts are de¬ 
scribed. 

Bromometacresyl acetate is obtained by brominating metacresyl 
acetate as colourless, lustrous needles melting at 83° (uncorr.); it 
yields bromometaeresol on hydrolysis. 

The nitrocresol (m, p, 56°, Abstr., 1883, 662) yields a nitrodibro - 
9mcresol which crystallises in yellow needles melting at 93° (uncorr.), 
whereas the nitrocresol of melting point 127° (uncorr.) yields the 
nitrodibromometacresol described above, so this latter nitrocresol is 
paranitrometacresoL A. G. B. 

Derivatives of Hydroxyquinol. By W, Schweitzer ( Chem * 
Gem 1888, 1434).—Methoxyquinone combines with aniline to form 
methoxyquinone anilule , QMe'CeH^HPh^Oa; this dissolves in con¬ 
centrated sulphuric acid to a dark-blue solution, sublimes in copper-- 

VOL. lvi. T 2d 
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coloured needles, and melts above the boiling temperature of sulphuric 
acid. 

Methoxy quin one anisidide, OMe'CeH^H^CeH^OMc^Ch, forms 
purple-red needles. 

Methoxy quint me orthotoluidide , 0 Me , CeH(!N^H , C 6 H 4 Me) 202 , of a 
brown colour, melts at 239°; the paratoluidide shows the red colour of 
the anisidide, and the ortho-xylidide forms brown needles similar to the 
orthotoluide, and melts at 228°; the diphenylamide, OMe'CsH^NPlr^Ch, 
forms dark-blue flakes, and melts at 120°. 

Tribromomethoxyquinone , OMe-CeB^O*, prepared by the action of 
bromine on mefhoxyquinone, melts at 169° and forms red needles. 
Dinitromethoxyquirwne , OMe*C 6 H prepared by the action 

of nitric acid on the qninone, forms light-yellow needles melting at 
213°. Methoxijquinol , OMe*C 6 H 3 (OH) 2 , melting at 194°, is prepared 
by reducing the quin one with sulphurous acid, and forms light-grey 
prisms. The presence of a methyl-group was determined by the 
application of Zeisel’s reaction. 

Trimethoxybenzene , C 6 H 3 (OMe )3 [1:2: 4], is an oil boiling at 247°. 
Dinitrotrimethoxybenzene , melting at 131°, is formed from the last- 
named compound, and crystallises in brownish-yellow needles. It is 
identical with the compound obtained from asarone by Butlerow and 
Rizza (Abstr., 1888, 458). J. W. L. 

Products of Decomposition of Chlor-, Brom-, and Nitr- 
anilie Acids. By S. Livy and K. Jedlicka (Annalen, 249, 66—98). 
—The action of bromine on chloranilic and bromanilic acids has been 
previously described by the authors (Abstr,, 1887, 1106), When nitr-, 
anilic acid is treated with chlorine or bromine, oxalic acid and ehloro- 
picrin or bromopicrin are formed. The action of chlorine on chlor¬ 
anilic acid has already been described (Abstr., 1888, 443). 

W. 0. W. 

Pentamidotoluene. By A. W. Palmeb ( Ber 21, 3501—3502). 
—Trinitrodibromotoluene , C 6 MeBr 2 (]Sf0 1 ;)3, obtained by boiling symme¬ 
trical dibromotoluene (m. p. 39*) with a mixture of sulphuric and 
nitric (sp. gr. = 1*52) acids (equal vols. 20 parts), crystallises from 
alcohol in long, pale-yellow prisms melting at 229—230°. 

Tnnitrodiamidotoluene , C 6 Me(JN: Oo) 3 (']S[H 2 ) 2 , is prepared by heating 
the above compound with alcoholic ammonia in a water-bath for eight 
hours; the prdduet is washed with cold alcohol and crystallised from 
boiling alcohol. It forms small, yellow prisms melting at 222°. 

Pentamidotoluene , CeMe^NH^s, is formed when trinitrodi ami do- 
toluene is reduced with tin and hydrochloric acid; the tin salt is 
precipitated by saturating the liquid with hydrogen chloride, and is 
then decomposed with hydrogen sulphide. The filtrate from the tin 
sulphide is precipitated by passing hydrogen chloride through it, 
the hydrochloride washed with hydrochloric acid and ether,, and 
dried first over soda-lime add afterwards at 100°. The hydrochloride, 
CtftMe(BfH a ) 5 ,3HCl, forms white, microscopic prisms, very readily 
soluble in water, sparingly in alcohol; the crystals became quickly 
d^ when exposed"to air; the sulphate is readily soluble in water; 
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the platinochloride , [C 6 ^£e(NH2) 5 ]2,3H 3 PtCl 6 , forms black crystals. 
Th epicrafe forms a yellow, crystalline precipitate. IT. H. M. 


Metaxylylamidomethane. By W. Hinrichsen (Ber 22, 121— 
124; compare this vol., p. 131).—DimethylbenzaJdehyde (metaxvlo- 
benzaldehyde) is best prepared by oxidising the alcohol in the cold. 
It boils at 215—216° (not 232°), and when kept for some time in 
alcohol cooled to —40° solidifies to a ci'ystailine mass, which melts at 
—9° to —8°. When heated with dilute nitric acid, xylylic acid is 
formed. 

Metaxijlijlhenzamidomethane, C 9 H n *NHBz, is obtained bv treating 
xylvlamidomethane (2 grams) with benzoic chloride (2 grams), 
heating the product for a short time on a water-bath, neutralising, 
and extracting twice with hot water. The undissolved substance is 
crystallised from alcohol, from which it separates in matted needles. 
It melts at 98°, dissolves readily in alcohol and benzene, &c., very 
sparingly in water 

Dimethy Ibenzy Icarbamide, e 2 * CH 2 *NH* C ONHo, is formed by 

the action of potassinm cyanate on a concentrated aqueous solution of 
xylylamidomethane hydrochloride; the mixture is afterwards heated 
on a water-bath to finish the reaction. It crystallises from alcohol in 
slender needles, melts at 184*5°, and is rather sparingly soluble in 
water. The thiocarbamide, CS(NH*C 9 H n ) 2 , is prepared by adding 
carbon bisulphide (4*5 grams) to xylylamidomethane (10 grams), 
dissolved in alcohol, and heating the product for about 10 hours on a 
water-bath until no more carbon bisulphide is given off. It crystal¬ 
lises from hot alcohol in lustrous needles melting at 176—177°. 

Dimethylbenzyl isothiocyanate, CS.'hT*C 9 Hn, was prepared by boiling 
the carbamide with syrupy phosphoric acid (3 parts) in a reflux 
apparatus. The yield was bad, and the product was not analysed. 

Dimethylbenzyl acetate, CqHu’OAc, obtained by treating metaxylyl 
, earbinol (2 grams) with acetic chloride (4 grams), formas a clear liquid 
of au aromatic odour, and boils at 230—234° with slight decomposi¬ 
tion. The benzoate , C 0 Hn*OBz, is a yellow oil boiling at 332—33.$°. 

IT. H. M. 


Dibenzaxmdodihydroxytetrene. By L. Rugheimer (Ber., 22, 
114—118).—When t.ibenzamidodihydroxytetrene (this vol., p. 249) 
is boiled with water and lead carbonate, the lead salt , GiBffia^ChPb, is 
formed; it is a sparingly soluble, crystalline substance. The calcium 
salt, (CiaHialTaOGsCa, crystallises in microscopic prisms, sparingly 
soluble in water. The normal calcium salt, obtained by treating the 
very concentrated ammoniacal solution of dibenzamidohydroxy- 
tetrOne with calcium chloride, is extremely soluble in water. When a 
solution of dlbenzamidodihydroxytetrene in methyl alcohol (10 parts) 
is saturated with hydrogen chloride, the compound OuHioNaOa is 


formed. This crystallises from methyl alcohol in lustrous plates, 
melts at 200° with partial decomposition, and is moderately soluble in 
cold methyl alcohol. The compound has probably the constitution 

IT. H. M. 
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Two Isomeric Azoxytoluenes Derived from Paranitro- 
toluene. By J. Y. Janovsky and K. Reimaot (Per., 22, 40—45).— 
When the crude product of the action of zinc-dust and soda on pure 
paranitrotoluene is dissolved in a large quantity of hot, glacial acetic 
acid, parazotoluene (m. p. 144°) alone separates on cooling; if the 
mother-liquor is evaporated, a mixture of .several substances is obtained, 
from which, by recrystallisation from alcohol, a red substance (m, p. 
109—110°) very similar to azotolnene is first obtained, then an! 
orange-yellow, crystalline substance melting at 75°, then the azoxy- [ 
toluene (m. p. 70°) obtained by Melms (Per., 3, 549) ; and finally, onj 
adding water, the crystalline bydrazotoluene (m. p. 126°) already* 
prepared by Werigo, is precipitated. The compound melting at 75°, 
and that melting at 70“, both have the composition CuHi 4 ir 2 0, and 
determinations of their molecular weight by Raoult’s method show 
that they are isomeric. They are named by the authors / 3 -azoxy- 
toluene and a-azoxy toluene respectively. 

ft-Azoxy toluene can also be obtained by oxidising parazotoluene with 
a small quantity of fuming nitric acid in glacial acetic acid solution. 
It crystallises in orange-yellow needles or prisms. 

Azoxytoluene crystallises in pale yellow needles or plates, and is 
more readily soluble than the.jS- com pound. 

Azoxy toluene sulphonic acid is obtained wben a-azoxy toluene is 
gradually added to a mixture of sulphuric acid and sulphuric anhy¬ 
dride, and tbe mixture heated at SO—90°. It is a brownish-red, 
amorphous mass, with a metallic lustre. The potassium salt and the 
sodium salt crystallise in golden plates. The barium salt, had salt, 
and silver salt are sparingly soluble. 

/3-Azoxytoluene yields a disulphonic acid under the same conditions; 
the potassium salt of this acid crystallises in needles, the other salts 
are very readily soluble, and are not easily obtained in crystals. 

a- and y5-azoxytoluene appear to yield the same nitro-compound 
(m. p. 194—196°) when treated with fuming nitric acid, but acid of 
sp. gr. 1*41—-1*45 reacts differently with these two substances. 

When treated with bromine, the two azoxytoluenes yield several 
products, two of which seem to be identical. , F. S, K, 

Derivatives of Phenylhydrazine. By L. Marckwald (Chem , 
Centr., 3888, 1410)-—A mixture of ethylene bromide and phenyl- 
hydrazine in molecular proportion, when heated with an equal volume 
of alcohol in a refiux apparatus, yields, in addition to benzene, aniline 
hydrobromide and ammonium bromide, a base, melting at 

178 ; as this, when reduced by zinc-dust and acetic acid, gives a basic 
mixture containing aniline, the author infers that the constitution of 
the base is (OoH^^NsHPh^, Trimethylene bromide and phenyl¬ 
hydrazine, when submitted^ to similar treatment, give a substance of 
the formula C 9 IT 12 N 2 , melting at 52—53°. By heating it with tri¬ 
methylene bromide in an oil-bath, a compound, (PhN 2 WC 3 H 8 ) 3 , 
melting at 224—226°, is formed. . J K \ ( 

Benzenyldiphmyhzidine, Oi 9 H 16 ]vr 4 , prepared from benzotricbloride | 
and phenylhydrazine, , melts at 3 78-180°; it dissolves in alcoholic 
hydrogen chloride, and on evaporating the solution the hydrochloride 
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is obtained as a colourless oil. When heated with carbon bisulphide at 
100°, a compound melting at 136° is formed ; by heating in hydrogen 
sulphide at 160—166° ammonia is liberated and a compound, 
rCssHssNS, is obtained, melting at 62°. From the analysis of the 
platinochloride, it would seem to be bibasic. Plumbic oxide desul¬ 
phurises it, and the product melts at 96°. 

Phenylhydrazine and sulphocarbanil ide, when boiled with plumbic 
oxide until completely desulphurised, yield anildiphenylguanidine, 
melting at 138—139°. This base dissolves in alcohol and becomes 
coloured superficially red, owing to oxidation. A bluish-black dye is 
.found in the alcoholic mother-liquor, which is also formed from 
: phenylhydrazine, diphenylsemiearbazide, and plumbic oxide, and Has 
* the formula PhNC*^*KPh-NH*NHPh. J. W. L. 


Condensation-products of Hydrazine with Aldehydes. By 

. T, Cue ;ius and R. Jay (J. pr. Ghem 39, 43—58).— Benzalazine , 
N 2 (CRPh) 2 , prepared by the action of benzaldehyde on crude hydr¬ 
azine sulphate (see p. 3450), crystallises from hot alcohol in long, 
lustrous, bright yellow, anisotropic prisms which melt at 93°, are 
insoluble in water and soluble in other solvents. It is decomposed 
by heat into nitrogen and stilbene, a secondary product of the formula 
N 2 (CHPh)s, melting at 78°, being also formed. The molecular formula 
of benzalazine has been established by Raoult’s method. By reducing 
an alcoholic solution of benzalazine with sodium, benzylamine is 
formed; but if sodium amalgam is used, dibenzylhydrazine is formed. 

JDibenzylhydrazine hydrochloride , JS^H^CHoPh^HCl, crystallises 
from hot alcohol in small, lustrous, biaxial tables, melting at 140°, and 
very soluble in water. 

Qrthohydro%ybenzalazine,l$ 2 (GlI'CQ'H i - 0 'H)>, is prepared by the action 
of salicylaldehyde on hydrazine salts; it crystallises in tables, insoluble 
in water and cold alcohol, and melts at 205°. 

Orthonltrobenzalazine , ^(OH'CeH^KC^s, prepared from ortho- 
nitrobenzaldehyde and hydrazine salts, crystallises in aggregates of 
bright-yellow needles melting at 181°. 

Ginnamylidenazine , [C 6 H 5 (CH) 3 ] 2 ]S r 2 , crystallises in long, yellow 
clinobasic tables melting at 162°. A condensation product of glyoxal 
and hydrazine has also been obtained. 

, __ /GMeiN 

Meihylpymzolone , CH 2 <; 


is obtained when ethyl aceto- 


acetate acts on hydrazine hydrate; it crystallises from water in vitreous 
prisms, and from alcohol in needles. It melts at 215°, sublimes 
unchanged in laminae, tastes sweet, and dissolves in both acids and 
alkalis. 

Symmetrical and asymmetrical azinsuccinic acids and their salts 
ibave been described before (Abstr., 1885, 885, 886). A. G. B. 

I Additive Compounds of Cyanic Acid, By W. Traube (Ghem. 
| Omir.,, 1888,1435).— Benzyl allophanate, NH^CO'NH-COQ'OtH?, pre¬ 
feared by passing cyanic acid into an ethereal solution of benzyl 
falcohol, melts at 183°. With benzyl alcohol, it forms benzylurethane, 
f JIHa'COG'GfHT, melting at 83° and boiling at 235°; this forms substi- 
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tuted ethereal salts of allophanie acid with substituted salts of iso- 
cyanic acid. Benzyl monopkenylallophanate, NHPh'CO'NH*COO*C 7 H 7 , 
melts at 158°. Resorcinyl allopkanate , NHo'CO'^H'COQ’CgH^OH, 
formed by the action of resorcinol on cyanic acid, melts at 120° with 
partial decomposition. A similar but more feeble reaction takes place 
with quinol. H ydroxyplienyIcarbamide, NHo*CO*NH*CgH 4 *OH, is pre¬ 
pared from cvanie acid and orthoamidophenol. Ethyl allophanyl-a- 
lactate , NH^CO-NH-COO'CHMe-COOEt, melting at 170°, is prepared 
from cranic acid and ethyl a-lactate, from which the free allophanyl^cc - 
lactic acid , melting at 190°, is obtained by hydrolysis with hydrogen 
chloride. The silver and lead salts were prepared, also the amyl salt. 
Ethyl allophanylglycollate melts at 144°, and is not identical with the 
compound obtained by Saytzeff from chloracetic acid. The free acid 
melts at 192°. Diethyl allopkanyltartrate , CioHisOgh^, melts at 188° ; 
the free acid is a syrup, and is bibasie. J- W. L. 

Oxidation of Benzene-derivatives with Potassium Perman¬ 
ganate. By W. A. JSToyes (Amer. Ghent. 10, 472—487 ; compare 
Afestr., 1886, 142; also Niementowski, Absfcr , 1888, 873; and Niemen- 
towski and Bozanski, ibid., 1088).— ft-Nitmparafoluic acid , 

JTO 2 -C fi H 3 Me-CO0H, 

is formed when nitro-xylene (4 to 7 c.c.) is boiled for S—4 hours with 
potassium ferricyanide (100 grams), potash (40 grams), and water 
(400 e.c.). The yield is not good, and the acid is best prepared as 
follows: nitroparatoluidine, obtained by Gattermann’s method (Ber., 
18, 1482), slightly modified, is converted into the cyanide, as described 
by Sandmeyer (Ber., 18, 1492), using a somewhat large amount of 
potassium cyanide to prevent the separation of cuprous cyanide at the 
end of the reaction. The cyanide crystallises in slender needles, melts 
at 100°, and is moderately soluble in alcohol, readily in ether. The 
cyanide is heated with strong, hydrochloric acid (15 parts) at 
150—160°, and the acid which separates is purified by dissolving in 
dilute ammonia, precipitating with hydrochloric acid, and crystal¬ 
lising from hot water. It forms slender needles, melts at 164—165° 
(corr.), and dissolves readily in hot water, alcohol, and ether. The 
copper salt (with 1 mol. EL,0) forms bright green, microscopic crystals, 
almost insoluble in water. The barium salt (with 5 mols. H 3 0) 
separates in* hemispherical groups of crystals readily soluble in water; 
the calcium salt (with 2 mols. H*0) separates as a network of needles, 
much less soluble than the barium salt. 

fi-Amid op aratolu ic add , HHs’CeHaMcGOOH, prepared by reducing 
the nitro-aeid with tin and hydrochloric acid, crystallises in fine 
plates, usually brownish, melts at 177—178° (corr.) with decompo¬ 
sition, dissolves sparingly in water, readily in alcohol. The aqueous 
solution shows a bluish-violet -fluorescence, which disappears on adding 
strong acid, and reappears on adding ammonia. The barium salt 
(with 4 mols. H 3 0) crystallises in brown leaflets, very sparingly 
soluble in water; the calcium salt (with 2 mols. H 2 0) separates in 
slightly brown scales; the copper salt is a light green, amorphous 
substance, almost insoluble in water. When the acid is dissolved in 



ORGANIC CHEMISTRY. - 395 

dilute sulphuric acid and treated with potassium nitrite, hydroxypara- 
toluie acid, [Me : OH : COOH = 4 : 2 : 1], is formed. 

de-Nifcroparatoluic acid was prepared from nitroparatoluidine in a 
manner similar to the 0-acid. The copper saZ^KOa'OgHaMe-COO^Cu + 
4H 2 0, crystallises in bright blue needles ; copper suits of the formulae 
(C 7 H 6 H0 2 ‘C0G) 4 Cu 3 (0H) 2 + H 2 Oand( 0 7 H 6 HO 2 -COO) 5 Cu 3 *OH + H 3 0, 
were also obtained. 

In the preparation of nitroparatoluic acid by oxidising nitropara- 
xylene with potassium ferricyanide, two more substances were obtained. 
The one melted at 266—268°, and was evidently nitroterephthalic 
acid (m. p. = 270°), the other separated in well-formed plates, having 
the same composition as nitroterephthalic acid, with the addition of 
2 mols. H 2 0. Various attempts were made to obtain these plates in 
other ways, but with negative results. It is thei'efore probable that 
the water (which the substance loses on heating) is not water of 
crystallisation but of constitution, and that the substance has the 
formula HG**C 6 H 3 [C(OH) 3 ] 3 . 

0-Nitroisophthalic acid, [COOH : OOOH : Nr0 3 = 1:3:4], pre¬ 
pared by oxidising nitrometaxylene, melts at 257—259° ; it seems to 
be identical with Beyer’s acid, obtained by nitrating isophtbalic acid 
(/. Cbem. [2], 22, 352). The barium salt (with 1 | mol. H 2 0) 
crystallises in slightly yellow needles. bT. H. M. 

7 - and 3-Isatropie Acids. By C. Liebermaot and, in part, W, 
Drqry and O. Bkrgami (Ber., 22, 124—130; compare Abstr., 1888, 
1211 ).—When 7 -isatropie acid is distilled, it is converted into 
cinnamic acid and a small quantity of a substance insoluble in alkali, 
probably dicinnamyl. Calcium cinnamate crystallises with 3 mols. 
H 3 0, and does not give up 1 mol. H 3 0 at the ordinary temperature 
(compare Kopp, Gompt. rend 53, 634) ; the anhydrous salt dissolves 
in 430 parts of water at 19° (compare Kraut, Annalen, 147, 112). 

8 - Isatropie acid also yields cinnamic acid when distilled; hut a 
larger amount of the insoluble product seems to be formed. 

y-Isctfropio anhydride, (C^O^O, is prepared by heating the acid 
(3 parts) with acetic anhydride (10 parts) and sodium acetate 
(4 parts) on a water-bath. On adding light petroleum to the benzene 
solution, it crystallises iu white needles melting at 191°. 

e-Isatropic add, C 8 H 8 0 3 , is formed when the anhydride is dissolved 
in alkali and precipitated with hydrochloric acid. It crystallises from 
very dilute alcohol in needles melting at 228° and closely resembles the 
7 *acid, being readily soluble in ether and very sparingly soluble in hot 
water. The barium salt is very readily soluble. The acid is converted 
into cinnamic acid when distilled. The acid is also obtained by heat¬ 
ing the anhydride of the 7 -acid with hydrochloric acid at 160°. The 
methyl salt crystallises in lustrous needles melting at 126°, and is rather 
soluble iu cold methyl alcohol and glacial acetic acid. The acid 
yields an anhydride identical with that obtained from the 7 -acid. 

p»Isatropic anhydride , (C 8 H 7 0) 3 0, is purified by dissolving the dry 
substance in benzene, carefully precipitating the resinous impurity 
with light petroleum, and letting the nitrate evaporate spontaneously. 
It forms rhombic crystals, melts at 116°, and is readily soluble in the 
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usual solvents except water. When dissolved in alkali and precipi¬ 
tated with acid, the $-aeid is again formed. 

When 7 -isatropic acid is heated with sulphuric acid (8 to 10 parts) 
for three hours at 80°, two isomeric sulphonic acids are formed ; on 
diluting with water (5 parts) and evaporating, the one (a) crystallises 
in slender needles, whilst the other (b) remains dissolved. The acids 
are readily separated by means of the barium salts. Barium sidpho- 
*00 

~pisatropate (a), C s H 6 <^Q*>Ba + 2 H a O, forms a crystalline powder, 

insoluble in alcohol, sparingly soluble in hot water, very readily 
in cold water. When the sulphonic acid is heated at 220° with 
fuming hydrochloric acid, it is converted, with partial decomposition, 
into an isomeride which seems to be identical with the acid ( 6 ). 
Barium sidpho~y-i$atropate ( b ) with 2 mols. H 2 0 is readily soluble in 
cold and in hot water. 

Barium sidpho-S-isatropate , CgHeSOJBa Hb 2H»0, was also prepared. 

N. H. M. 

Paranitrophenylbntinecarboxylie Acid. By A. Einhorn and 
C. G-ehrexbeck 22 , 45—47 ).—ParanitrophenyIbutinemrboxyUo 

aril!, TS Ot 2 *C 6 H 4 *CHlCH*CH!CH*COOH, obtained from paranitrocin- 
namaldehyde by Perkin’s reaction, crystallises from dilute alcohol in 
yellowish needles melting at 271°. It combines with bromine with deve¬ 
lopment of heat, forming the tetrabromide, $ 0 2 *C 6 H 4 *[CHBr] 4 *C 00 H, 
which crystallises from alcohol in plates melting at 254° with decom¬ 
position. 

Paranitrophenylbutinedicarboxylic acid , 

no 3 *c«H4*ch:ch-ch:C(oooh) 2 , 

is formed by the condensation of paranitroeinnamaldehyde with 
malonie acid in glacial acetic acid solution. It crystallises in yellowi 
needles melting at 208°. 

Paranitrophenyldibromethylbromacrylic acid, 

!S T O^C 6 HrCHBrCHBrCBr:CH-COOH, 

is formed, with evolution of hydrogen bromide and carbonic anhy 
dride, when the preceding compound is treated with excess c 
bromine; it is also obtained, in the form of the sudiwrn salt, when tl 
tetmbromide described above is dissolved in sodium carbonate, 
crystallises from alcohol in plates and melts at 205—206°, Wh/ 
the sodium salt is warmed with alkaline carbonates, it loses 1 mol. HI 
and is converted into a compound, probably paranitrovhenyldibroTn 
bidmecarboxylic acid, ^O 2 *C 6 H 4 *0 2 HBr-CBr:CH'G0OH, which c{y» 
tallises from glacial acetic acid in light yellow plates melting g 
242—244°. 

Parawv^ % ^vldikydrodibromobutinecarboxylic acid, 

"^ro.*C 6 H 4 * 0 2 BrH 3 -CHBr-CH 2 *C 00 H, 

is produced, with-evolution ^ of . carbonic anhydride, when paranitr* 
phenylbutinedicarboxylic acid is treated with hvdrobromic acid * * 
melts at 146—147°. , ’ 
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The lactone of paranitrophenylbromethyllacbic acid , 

^0 2 -C 6 H 4 -C 2 H 3 Br<^.' ( ? ( ®J>, 

is obtained when the preceding compound is neutralised with sodium 
carbonate and the solution kept for some time. It crystallises in colour¬ 
less plates melting at 146°. When dissolved in a mixture of alcohol and 
ethyl acetate and treated with excess of sodium carbonate in the cold, 
it is converted into the lactone of paranitrophenylvinylkydroxypropionic 

acid, H0 2 -C s H 4 -CH:CH<^^;>, melting at 110—111° Tliis lae- 

tone can also be obtained by dissolving paranitrophenyldihydrodi- 
bromobutinecar boxy lie acid in excess of sodium carbonate. 

F. S. K. 

Hydrazinesulphonie Acids and Triazo-compounds. By H, 

Limpricht (Ber^ 21, 3409—3423).— Metahydrazinebenzenesulphonic 
acid is prepared by gradually adding metadiazobenzenesulphonic acid 
to a well-cooled hydrochloric acid solution of stannous chloride, preci¬ 
pitating the tin, and concentrating the filtered solution. It crystallises 
in colourless plates or needles with 2 mols. BLO, loses its water at 110°, 
and is not decomposed when heated at 200°. It is readily soluble in 
hot, sparingly in cold water, and almost insoluble in alcohol and ether; 
it is decomposed when warmed with ferric chloride, and it reduces 
Fehling’s solution and solutions of silver under the same conditions. 
The compound S 0 3 Na*C 6 H 4 ‘N 2 H*CHPh + 2H 2 0 is formed when the 
sodium salt is warmed with benzaldehyde in alcoholic solution. It 
crystallises in plates, loses its water at 110°, and is readily soluble in 
hot water, but sparingly in alcohol and ether. It is not decomposed 
at 100°, but by the action of acids it is reconverted into benzaldehyde 
and the acid. 

Metairiazobenzenesulphonic acid, NVCsHVSOsH, is produced when 
nitrous acid is passed for a long time into alcohol containing the 
hydrazine-compound in suspension. It can also be prepared by mix¬ 
ing equivalent quantities of metadiazobenzenesulphonic acid and 
mefahydrazinebezenesulphonic acid in presence of a small quantity of 
water. It crystallises in colourless, deliquescent needles, is decom¬ 
posed when warmed with alkalis or when heated with hydrochloric 
acid, and yields metamidobenzenesulphonic when reduced with zinc 
and acetic acid. The barium salt, (C fi HJN 3 S0 3 )2Ba, crystallises in 
slender, colourless needles and explodes when heated at 130°. 

Met ah y drazin ebenzened isu Ip honic acid, N 2 H 3 *C 6 H a * (SOaH^, is ob¬ 
tained in small quantities when mefcahydrazinebenzenesulpbonic acid 
is treated with chiorosulphonic acid; it is best prepared by treating 
metamidobenzenesulpbonio acid with chiorosulphonic acid and re¬ 
ducing the barium salt of the diazodisulphonic acid, which is obtained 
on diazotising the product, with well-cooled stannous chloride and 
hydrochloric acid. It crystallises in slender, colourless, deliquescent 
needles, is readily soluble in alcohol and is decomposed when gently 
heated. It gives the hydrazine reaction with ferric chloride and 
Fehling’s solution. The barium salt, C^HaNaSiOsBa, separates in 
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reddish, nodular crystals wlien alcohol is added to the concentrated 
aqueous solution. The hydrogen barium sulphonate, 

(CrH fr N' 2 S,0 6 ) 2 BaH 2 , 


crystallises in thick needles and is rather sparingly soluble in water. 

P avail tjdrazmebenzenedisulphonic acid , prepared by treating par- 
amidobenzeuedisulphonic acid as described above, crystallises in plates, 
decompo>es at 120°, and is readily soluble in water and alcohol. The 
barium salt, jSr 2 H a *C 6 H 3 {S 03 ) 2 Ba } is a yellow, crystalline, unstable 
compound; the hydrogen barium sulpkonate crystallises from water in 
colourless, rhombic plates. 

Potassium triaso u it rob* men esu Iphonafe^ JSr3*C&H 3 (K0 2 )*S0 3 K, pre¬ 
pared by gradually adding hydrazinenitrobenzenesulphonic acid to a 
well-cooled, concentrated solution of potassinm nitrite, crystallises in 
light brown plates, is very unstable, explodes when heated to 130°, 
and is readily soluble in hot water. It dissolves in excess of potash 
with a red coloration, but when boiled with potash or when treated 
with stannous chloride or ammonium sulphide in the cold, it is 
decomposed with evolution of nitrogen. When reduced with zinc- 
dust and acetic acid, it is converted into a very unstable substance, 
which is decomposed by cold ferric chloride and reduces Fehling’s 
solution. It is partially decomposed, with evolution of nitrogen, when 
boiled for a long time with hydrochloric acid; and when heated for a 
long time with moderately concentrated sulphuric acid it is converted 


into nitranilinesulphonic acid. 

JDiazotriazobenzenesulphordc acid t is obtained 


when hydrazineamidobenzenesulphonie acid is suspended in alcohol 
and treated with nitrous acid. It is an orange-red, crystalline, very 
explosive substance, and quickly turns blue on exposure to the air. 
It is decomposed with evolution of nitrogen when boiled with water, 
but it does not reduce Fehling’s solution. When treated with 


stannous chloride in the cold, it is converted into a very unstable and 
readily soluble, crystalline hydrazine-derivative. 

Paratriazorthatoluenesulphonic acid , [Me : S0 3 H : ]SF 3 = 1 : 2 : 4], is 


prepared by gradually adding the finely divided hydrazine acid to a 
very dilute solution of the corresponding diazo-derivative and keeping 
the mixture for 24 hours. It crystallises in colourless, deliquescent 


needles. The barium salt crystallises with 8 mols. H 2 0 in colourless 


needles. The corresponding ortho-acid is prepared in like manner, but 
the mixture of the diazo- and hydrazine-compounds must be kept for 
eight days; it resembles the preceding compound. 

Diazodibromobenzenesu 1 phonic acid separates in yellow crystals 
when a well-cooled solution of sodium, dibromamidobenzenesulpho- 
nate is treated with sodium nitrite and hydrochloric acid. The 
yield is almost theoretical. It is very sparingly soluble in cold 
water, is decomposed by boiling water, and explodes violently when 
heated. 


Hydrazinedibromobenzenesulphonic acid is formed when, the diazo- 
compound is dissolved in a well-cooled hydrochloric acid solution of 
stannous chloride. It is sparingly soluble in warm water, and gives 
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the hydrazine reaction with ferric chloride, Febling’s solution, and 
silver nitrate. 

Tria2<)dibroimbenzenesulphoniG acid , iNVCsBUBro'SOJE, is obtained 
together with metamidobexizenesulphonic acid, dibromamidobenzene- 
sulphonic acid, and triazobenzenesulphonie acid, when the dibromhy¬ 
drazine acid is treated with metadiazobenzenesulphonic acid or when 
diazodibromobenzenesnlphonic acid is treated with metahydrazine- 
ben zenesulphonic acid. It crystallises in small needles. The barium 
salt, (Na’CeHaBra-SCb^Ba, crystallises in pale red plates, is sparingly 
soluble in cold water, and explodes when heated 

Hydrazobenzenedisnlphonic acid is best prepared by warming 
metanitrobenzenesnlpbonic acid with zinc-dust and soda until the 
yellow colour, due to the formation of the azo-compound, has disap¬ 
peared. The solution is quickly filtered, saturated with hydrogen 
chloride, and, after keeping for 24 hours, the precipitate is collected, 
dissolved in soda, and reprecipitated from the filtered solution by 
hydrochloric acid. The diazo-compound, 

oh-o 6 h 3 <|J>n-n<^>c 6 h 3 -oh, 


is most easily prepared by mixing a concentrated solution of sodium 
hydrazobenzenedisnlphonate with the calculated quantity of sodium 
nitrite, and gradually adding hydrochloric acid to a well-cooled solu¬ 
tion until the brown colour disappears. It yields a yellow, crystalline 
compound when heated with alcohol under pressure, and the smell of 
aldehyde is distinctly perceptible. (Compare Balentine, Abstr., 1880, 
809.) The corresponding hydrazine-derivative is readily obtained by 
gradually adding the diazo-compound to a well-cooled hydrochloric 
acid solution of stannous chloride ; the product is dissolved in hot 
soda, the filtered solution precipitated with hydrochloric acid, and the 
hydrazine boiled with water to remove sodium chloride. It is a 
yellow, crystalline powder, insoluble in most of the usual solvents, 
and explodes when heated. When mixed with cold hydrobromic acid, 
xfc yields the hydrobromide of the diazo-compound, which is converted 
into the diazo-derivative when treated with water. The barium salt, 
NHa’NtNH-CeBaCOH^SOajaBa^HsO, crystallises in yellowish needles 
and is readily solnble in water. 

Equivalent quantities of hydrazinebenzenedisnlphonic acid and the 
diazo-compound were mixed together in presence of a large quantity 
of water; evolution of gas commenced and the solution became deep 
red. As, after several days, some of the hydrazine-compound was 
still undecomposed, more diazo-aeid w T as added, whereupon triazoben - 
zenedisu Ip horde acid separated after a short time. This acid is also 
formed, together with bydrazobenzenedisulphonic acid, metamido- 
benzenesulphonic acid, and triazobenzenesulpbonic acid, when meta- 
hy d razinebeuzenesnlphonic acid is treated with the calculated quantity 
of diazqhydrazophenoldisnlphonic acid in ice-cold aqueous solution. 

Barium triazobenzeriedimlf hmate. 


N-™-C„H3(OH)-SO s \ 
i-N-NH-C 6 H 5 (OH)'SO/ B + 3Hi °’ 
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crystallises in yellowish plates, explodes when heated, and decomposes 
slowly at the ordinary temperature. S. K. 

Aromatic Lead Compounds. By A. Polis ( Ber ., 21, 3424— 
3428; compare Abstr., 1887,572).—Lead tetratolyl is converted into 
chlorotoluene and lead chloride when heated at 200° with hydrochloric 
acid, and is decomposed when treated with cold, concentrated nitric 
acid. 

Lead ditohjl chloride , Pb(C 7 H 7 ) 2 Cl 2 , prepared hy passing a stream of 
dry chlorine over a carbon bisulphide solution of lead tetratolyl, is a 
colourless powder, sparingly soluble in chloroform, carbon bisulphide, 
and benzene, and insoluble in ether and alcohol. It is decomposed 
when heated, and is converted into the corresponding nitrate when 
treated with alcoholic silver nitrate. The bromide , Pb(C 7 H 7 ) 2 Br 2 , is 
prepared by gradually mixing lead tetratolyl and bromine in carbon 
bisulphide solution; it resembles the chloride in all respects. The 
iodide, Pb(C 7 H 7 ) 2 I 2 , prepared in like manner, is a yellow powder, and is 
more x'eadily soluble in chloroform and carbon bisulphide than the 
chloride or bromide. 

The nitrate , Pb(C 7 H 7 ) 2 (lTO 3)2 + 3H 2 0, is obtained by gradually 
adding finely divided lead tetratolyl to boiling nitric acid of sp. gr. 
1*4, and finally concentrating the solution. It crystallises in very 
small, colourless needles, is sparingly soluble in alcohol and dilute 
nitric acid, and explodes when heated. The salt 0 H*Pb(C 7 H 7 ) 2 m 03 
is formed when the nitrate is heated with water, or when a dilute 
nitric acid solution of this salt is treated with ammonia; it is a white, 
amorphous powder, and explodes slightly when heated. 

The acetate , Pb(C 7 H 7 ) 2 (C 2 H 3 0 2 ) 2 + 2H 2 0, prepared hy dissolving 
lead tetratolyl in boiling acetic acid, crystallises in needles, melts at 
183*5°, and is moderately soluble in alcohol and dilute acetic acid. 
The formate, Pb(G\H 7 ) 2 (CH0 2 ) 2 , crystallises in colourless needles, 
decomposes at 233°, and resembles the acetate in its behaviour towards 
solvents. The chromate, Ph(C 7 H 7 ) 2 CrG 4 , is precipitated when a solution 
of the acetate is mixed with potassium bichromate; it is a yellow 
powder, and is insoluble in the ordinary solvents. The sulphide , 
Pb(C 7 H 7 ) 2 S, prepared by treating a solution of the acetate with hydro, 
gen sulphide, is a yeilow, crystalline compound which begins to 
decompose at 90° and melts at 98°. It is very readily soluble in 
benzene, carbon bisulphide, and chloroform, but sparingly in alcohol 
and ether, and decomposes on exposure to light. F. S. K 


Conversion of Pyrroline-derivatives into Indole-derivatives. 
By M. Dexxstedt (Ber., 21, 3429—3440).—The compound obtained 
by passing dry hydrogen chloride into an ethereal solution of pyrroline 
(compare Dennstedt and Zimmermann, Abstr., 1888, 849) is tripyrro - 
line, the constitution of which is probably 


and the compound obtained in like manner from isopropylpyrroline. 
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( loc . dt,) is diisopropyldipyrroline, the constitution of which is pro- 


8 . 3' Diisopropylindole^ C 14 H 19 N, is obtained by mixing an aqueous 
solution of diisopropyldipyrroline hydrochloride with dilute sulphuric 
acid, and, after keeping the mixture for some time at the ordinary 
temperature, distilling the product with steam. A dark oil collects 
iu the receiver at the commencement of the process, but the longer 
the distilling is continued the purer is the product obtained, so that 
finally the oily distillate solidifies. As the base is only very slightly 
volatile with steam but readily volatile with alcohol vapour, alcohol is 
added after some time and the distillation continued. The yield of 
the crude product is about 50 per cent, of tbe theoretical quantity. 
The crystals, after separation from oily impurities by filtration, are 
dissolved in a small quantity of alcohol and boiled with animal char¬ 
coal; water is then carefully added to the filtered solution until a 
turbidity is produced, crystallisation being promoted by rubbing. 
This process is repeated until a colourless product is obtained, and 
the indole is then finally I'ecrystallised from dilute alcohol. 

Diisopropylindole can also be prepared by dissolving isopropylpyr- 
roline in dilute sulphuric acid, keeping the mixture for 21 hours, and 
purifying the product in the manner described above. It crystallises in 
colourless needles, melts at 65°, and boils at 295—300° with slight 
decomposition. It gives the pinewood reaction, is very readily soluble 
in alcohol, acetone, ether, glacial acetic acid, chloroform, &c., and dis¬ 
solves in concentrated hydrochloric acid, but is reprecipitated un¬ 
changed on adding water. The pirate separates in red needles when 
an alcoholic solution of equivalent quantities of diisopropylindole and 
picric acid is gradually evaporated; it melts at 115°, dissolves in 
alcohol with a yellow coloration, and is insoluble in cold water, but 
dissolves on boiling and is decomposed. When diisopropylindole is 
melted with 20 to 30 times its weight of anhydrous potash, a small 
quantity of a colourless, crystalline acid is obtained; if this acid is 
gradually heated, carbonic anhydride is evolved and indole is probably 
formed. When the base is treated with the calculated quantities of 
sodium nitrite in glacial acetic acid solution, the mixture darkens in 
colour, and, on carefully adding water or acetic acid, a yellow, crystal¬ 
line precipitate separates; this precipitate does not show the nitroSo- 
reaetion. 

Benzylidinediisopropylindole , O 35 H 42 N 2 , is formed 1 when diisopropyl¬ 
indole (2 parts) is heated with benzaldehyde (1 part) aud a small 
quantity of zinc chloride. It is a yellowish, crystalline compound, 
melts at 162—165° with decomposition, and is readily soluble in most 
of tbe ordinary solvents, but is precipitated from its alcoholic solution 
on adding water. 

Diisopropylindole and metanitrobenzaldehyde yield, under the same 
conditions, a condensation product melting at 185°, and the condensa¬ 
tion product with phthalic anhydride is a dark-red, crystalline sub¬ 
stance, which is decomposed when boiled with water. 

An acetyl- derivative, OwH ai NO, is obtained when the indole is 
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heated at 180—190° with acetic anhydride and sodium acetate; it 
crystallises in yellowish needles melting at 185—186°, is insoluble in 
water* and is hydrolysed when boiled for a long time with hydrochloric 
acid, but is not decomposed by boiling potash. Silver nitrate* in 
presence of ammonia, produces a white, crystalline precipitate in an 
alcoholic solution of the acetyl-derivative. 

Diisopi-opylmethxjldihndroquhioline is formed when diisopropylindole v 
(l part) is heated at 120° for 15 honrs with methyl alcohol (1 part) 
and methyl iodide (24 parts). The mixture is distilled with steam 
until no more oil passes, then made alkaline and the distillation con¬ 
tinued. The yellowish oil which collects in the receiver is dissolved 
in hydrochloric acid, the solution is shaken with ether, and, after 
acidifying, the base is extracted with ether, dried, and distilled. It 
is a yellowish oil, boils at 298— 300° with partial decomposition, and 
gradually turns rose-coloured on exposure to the air. The hydrochloride 
is a colourless, vitreous mass. The plntinocMoricl$, () 2 ,H 2 PtCh, 
is a light-yellow substance, melts at 177° with decomposition, and is 
insoluble in water. The mere/iirochloride is a white, amorphous, and 
th e picrate is a yellow, crystalline compound. 

When dimethyldipyrroline hydrochloride, prepared by passing hy¬ 
drogen chloride into an ethereal solution of ac-methylpyrroline boiling 
at 147—148°, is treated with dilute sulphuric acid as described above, 
a yellowish oil, boiling at about 275°, is obtained. This base is soluble 
in concentrated hydrochloric acid, but is reprecipitated on adding water. 
The picrate , CKiHu^GeHsl^sO?, separates in dark-red crystals when a 
benzene solnfcion of the base is mixed with a benzene solution of picric 
acid and evaporated; it softens at 150° and melts at 155—156° with 
decomposition. The base obtained iu like manner from /3-methyl- 
pyrroline, boiling at 142—143°, has a strong scatole-like smell, and 
boils at about 270°; it dissolves in concentrated hydrochloric acid, 
but is reprecipitated on adding water. The picrate, CioBhN,C aH^O?, 
crystallises in red needles and melts at 149°. F. S. K. 

Derivatives of Paradiphenol. By H. Schutz (Ber., 21, 3530— 
3534).—Metadinitrojparadiphenol (Kunze, this voL, p. 262) melts at 
280° (not 272°), is insoluble in alcohol, sparingly soluble in glacial 
acetic acid. The diaceitjl-compound forms straw-coloured needles 
meltingat 215°; the ditewzoyl-dermftiVe crystallises in colourless phites 
melting at 206°. Both compounds dissolve readily in hot glacial 
acetic acid. 

Metadiamidoparadiphenol sulphate , Ci 2 H a (]^H2)2(0H) 3} H 2 S0 4 , sepa¬ 
rates in needles; the picrate crystallises in groups of needles. The 
dmeefyZ-derivative forms white needles melting at 210°. When the 
base is heated with acetic chloride at 150°, diethenyldiamidodipbenyl, 
melting at 195°, is formed. 

Tefranitrodiphenol melts at 225° (not 220°). The sodium salt ; 
CisH^HOsMONa)^ crystallises in red, lustrous needles; soluble in hot 
water; on cooling, theCi 0 H 4 (NO^)i(ONa)*OH, separates in brown¬ 
ish-red needles. The dtacetyl-compound, C 32 B*(HO*) 4 (QAc)*» forms 
l^low, sparingly soluble needles, melting at 236°.. 
^yeteaaaidodiphenol crystallises in plates of a silvery lustre and is 
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very unstable. The sulphate and pirrate crystallise in white needles 
and reddish-yellow needles respectively. The hexacetyl-derivative , 
Ci 2 H 4 (NHAc) 4 (OAc) 2 , is a white, crystalline powder; when heated 
with aqueous soda, the tetracetyl-compound , Ci*>H 4 (NHAc) 4 (QH) 2 , is 
obtained. This forms lustrous needles melting at 280°. Acetic chloride 
acts on tetramidodiphenol with formation of the compound 
which* on prolonged boiling with hydrochloric acid, yields tetramido¬ 
diphenol hydrochloride. N. H. M. 

Isomerism of the Benzildioximes, By K. Auwers and V. 
Meyer (Ber., 21, 3510—3529).— Benzildioxime dimethyl ether, 
0 lfi Hj 8 ^ 202 , is obtained, together with a non-ethereal isomeride, by 
treating the sc-dioxime (10 grams) with methyl iodide (50 grams) and 
diluting with methyl alcohol; the whole is gently boiled for some 
hours in a reflux apparatus, during which time a solution of sodium 
(7*5 grams) in methyl alcohol is gradually added (compare Japp and 
Klingemann, Anualeu , 247, 201). The method employed for the 
separation of the products is described in detail. The dimethyl ether 
crystallises in well-formed, lustrous, triclinic prisms, melts at 109—110% 
dissolves very readily in benzene, chloroform, <£e., more sparingly 
in alcohol and ether, and is insoluble in cold water. It unites with 
hydrogen chloride, yielding the compound CibH 16 ]SF 2 02 *HC 1 , which 
forms short, lustrous prisms melting at 157—158° with evolution of 
gas; it is decomposed by cold water. 

The isomeride , C 16 Hi 6 l3: 2 0 2 , crystallises from alcohol in small, lustrous 
prisms, melts at 165—166°, dissolves readily in benzene, chlorofoim, 
and carbon bisulphide, sparingly in alcohol, ether, and glacial acetic 
acid, and is insoluble in cold water. 

Besides the two compounds just described, a base, Ci 6 H w lSr 2 , and 
benzil are formed in the reaction; both these substances are also 
formed m a similar manner from /3-benzildioxime. 

fi-Benzildioxmedimethyl ether , Ci6H 16 hr 2 0 2 , prepared in a manner 
similar to the ^-compound, crystallises in rosettes of slender, white 
needles, melts at 88—89°, dissolves very readily in benzene, chloro¬ 
form, and carbon bisulphide, readily in alcohol and ether, and is 
insoluble in cold water. The hydrochloride , Cj 6 Hi 6 N 2 0 2 ,HC1, resembles 
the corresponding a-derivative very strongly, but melts at about 130°. 

The nou-etbereal isomeride of the /3-dioxime forms flat, lustrous 
needles, melts at 72—73°, and is very readily soluble in ether, benzene, 
and chloroform, readily soluble in glacial acetic acid, less in alcohol. 

The base, CieHuhT 2 , which is formed from both dioximes, crystallises 
from dilute alcohol in long, slender needles of a silky lustre, melts at 
158—159% is insoluble in water, readily soluble in alcohol, benzene, 
and carbon bisulphide, very readily in chloroform. The nitrate forms 
sparingly soluble, flat needles; the platinochloride, (CifiH u N 2 ) 2 ,H 8 PtCh), 
crystallises in lustrous, gold-coloured plates. The base is isomeric 
with Japp and Wynne's methyldiphenylglyoxaline (Trans,, 1886,462) 
and with Mason’s diphenyldihvdropyrazine (Abstr., 1887, 493). 

All four isomerides (CieHwl^Qa) yield dibenzyl when reduced with 
phosphorus and hydriodic acid. 

* When the a-dioxime dimethyl ether is heated with alcohol at 
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170—180° it is more or less decomposed, whilst the non-ethereal 
isomeride remains unchanged even at 240—250 . 

When the a- and /3-dioxime ethers are heated with strong hydro¬ 
chloric acid for 10 hours at 100', they are decomposed into benzil and 
metbylhydroxylamine; the latter is further decomposed. Under 
similar conditions, the non-ethereal compound, OiBH^NaOs, from the 
a-dioxime is converted almost quantitatively into that of the ft- dioxime, 
whilst this compound is not acted on at all by hydrochloric acid at 
100; ac 170° it is converted into benzoic acid and ammonia. No 
benzil is formed .in either case. 

Both and /3-benzildioxime, when reduced with zinc-dust and 
aqueous soda, yield tetraphenylaldine, benzil, a non-nitrogenous sub¬ 
stance melting'at 54°, probably dibenzyl, and several other compounds 
which were not examined. 

Attempts were made to obtain an isomeride of dime thy Iglyoxine, 
but without success, a result which supports the authors’ views as to 
the isomerism of the benzildioximes. 1ST. H. M. 

/3-NapMhol Sulphide. By S. Onufuowicz (Ber., 21, 3559 — 
3563).—/1-Naphtbol sulphide, S(CioHVOH) 2 , is prepared by heating 
/?-naphthol (250 grams) and sulphur (55 grams) at 170—180° for 
some hours. The product is boiled with alcohol ina reflux apparatus, 
filtered hot, and the brown prisms which separate recrystallised from 
alcohol. It is colourless, melts at 215°, is insoluble in water, ether, 
and benzene, soluble in alcohol. The diacetate , S(C 10 H 6 *OAc) 2 , forms 
slender, white needles, melts at 154°, and is sparingly soluble in 
ether and cold alcohol, readily in hot benzene. The dibenzoate , 
S(CmH 6 *OBz) 2 , crystallises in long, white plates, melts at 208°, 
dissolves readily in hot benzene, sparingly in ether and alcohol. 
When /3-naphthol sulphide is heated with copper at 230—240°, 
0-dinaphthol, melting at 212°, is formed. N. H. M , 

Evidence of Quantivalence of Oxygen derived from the 
Study of the Azo-naphthol Compounds. By B. Meldola (PUL 
Mag. [5], 26, 403—413).—After reviewing the different formula pro¬ 
posed for the azo-S-naphthol and naphthylamine compounds, the 

author suggests a closed ring, (X = an aromatic 

radicle)^ for the azo-/9-naphthylamines, the ring being formed 
by the interaction of the azo- and amidp-groups. Such a formula 
would explain the difficulty with which they form salts and diazo-, 
compounds, the acid having first to break the nitrogen-ring. From 
this formula, the azimides are easily derived by the removal of hydro¬ 
gen. From the analogy between the /S-naphtkjlamine and @-naphthol- 

derivatives, a similar formula, is obtained for 1 the 

H 

latter; The only objection to this view is ibat it requires that oxygen 
fhonld be ietravalent. This, however, is in accordance with' later 
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researches, and with the position of oxygen in the periodic system. 
It is also required by Friedel’s compound OMeiHOl. 

The benzene-azo-/-?-naphtbol, formed by the action of diazobenzene 
salts on ^-naphthol, can be represented by the formula 

C 10 H 6 /J^>ITPh psr = •; 0 = 0 ], 

whilst the nitrogen- and oxygen-atoms hold a reversed position in the 
compound produced by the action of phenylhydrazine on /?-naphtha- 
quinone : hence the insolubility in alkali is due to the fact that the H 
is non-hydroxy lie, but is attached to an oxygen-atom forming part of 
a closed chain. The above constitution may be applied to all amido- 
azo- and oxyazo-compounds of the ortho-series. H. K. T. 

Action of Sunlight on Organic Compounds. By H. Klinger 
( Annalen , 249, 13V—146).—The action of light on ethereal solutions 
of benzil and phenanthra quin one has been previously investigated by 
the author (Absfcr., 1886, 885). When a mixture of phenanthraqui- 
none and acetaldehyde, isovaleraldehyde, or benzaldehyde is exposed 
to Sunlight in sealed tubes, combination takes place resulting in the 
formation of acetylphenanthraquinol, isovalerylphenanthraquinol, or 
monobenzoylphenanthraquinol respectively. Phenanthraquino ne ap¬ 
pears to behave in a similar way with furfuraldehyde, salicaldehyde, 
and grape-sugar. It is remarkable that exposure to blue light is 
much more favourable to these changes than the action of red rays. 

Anthraquinone, naphthaquinone, benzil, and benzoquinone appear 
to yield ethers of quinhydrone when they are exposed to the light in 
contact with aldehydes, W. C. W. 

Action of Halogens on Rnfigallol. By C. S. S. Webster and 
L. <j. Hunt ( Chem . News, 59, 40—41).—When chlorine acts on 
rufigallol in acetic acid solution, fHcMorhexaliydroxyanthraquinone is 
obtained in nodules of brilliant-red, microscopic prisms. A bromine- 
derivative, obtained in a similar manner at 80°, crystallises from 
absolute alcohol in* light-red, microscopic needles, D. A. L. 

Chrysene Hydrides. By C. Liebermann and L. Spiegel 
(Ber., 22, 135—137 ).—Chrysene perhydride, Ci8H 3n , is obtained 
together with the hydride, CigH^ when chrjsene (1 part), phosphorus 
(1 part), and hydriodic acid (sp. gr. = T7, 5 parts) are heated for 
16 hours at 250—260°. The product is diluted with water, filtered, 
washed, and dissolved in dilute alcohol. The perhydride separates in 
slender, white needles; it melts at 115°, boils at 353° (corr.), and 
dissolves very readily in hot alcohol; it dissolves in bromine un¬ 
changed, and is not affected by cold nitric acid (sp. gr, = 1M8). 
Chromic acid oxidises it when boiled, but without yielding ehryso- 
quinone. When treated with sulphuric acid, only a small amount 
of sulphonic acid is formed. When distilled over zinc-dust, chrysene 
is. formed in considerable amount. It does not give a compound with 
picric acid. 

* you, LYi, 2 e 
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Chrysene heckaidecahydride , Ci S Hos, which remains as an oil on 
evaporating the mother-liquor from the above compound, is purified 
by freezing and spreading on cooled porous plates, which absorb the 
liquid hydrocarbon. The solid hydrocarbon is then removed mechani¬ 
cally, whilst the liquid is extracted from the plates by means of ether. 
The substance is dried, and at the same time freed from traces of 
iodine and hydrogen iodide by digesting it with sodium at 200° for a 
long time. It is a colourless, slightly fluorescent, viscid oil, without 
odour, boiling at about 360°. in its chemical properties it resembles 
the perhydride. H. M. 


Chemical Composition of the Russian White Resin from 
Pmus silvestris. (Part I.) By V. Shkateloff (J. Russ. Chem . 
Sac., 1888, 20, 477—485).—Owing to the discrepancies in the results 
obtained with the resin of Pinus muritima , P , larix, and 1 P. abies^ and 
the uncertain composition of pimaric, sylvie, pinie, and abietic acids, 
trm author has investigated the crystalline acid from the Russian 
resin obtained from Pinus silvestris , growing in the Archangel and 
Wologda Governments. In order to remove the uncrystallisable' 
substances, the resin, ground fine, was extracted with alcohol 
of 50 60 per cent. (Maly, J. pr. Chem., 86, 111), and the residue, 
which was much whiter than before, was now treated with boiling 
spirit; the filtered alcoholic solution, after remaining some time, 
becomes almost entirely converted into a crystalline mass. The 
crystals were washed with alcohol of 85 per cent, and again recrystal- 
used. After thrice repeating this process, 30 per cent, of a perfectly 
white product was obtained ; whereas on repeating the same process 
on reS * n keen exposed to the action of air for one year, 

only 20 per cent, was obtained. In order to prevent this from 
becoming yellow and oxidising in the air, the operations have to be 
earned on as quickly as possible; finally a compound, melting at 143°, 
J? - ac ^j CmHsbOs, is insoluble in water, but easily 

soluble m alcohol, ether, acetic acid, and liquid hydrocarbons, After 
usion, it ^kdjfies to an amorphous, transparent mass, and when 
neateq above 360 , a colourless, uncrystallisable distillate passes over. 

A. he rotatory power of the alcoholic solution was foufid, falj = — 73*59°. 
It decomposes alkaline carbonates with liberation of carbonic an¬ 
ytime, and the original acid is reprecipitated from the solution on 
adding a mineral acid. By the action of hydrogen chloride on the 
alcoholic solution, the acid is converted into an isomeric acid of the 
s ^ e ^ om V°^oiL—b\xt of different properties, as it melt-sat 159—160°, 
and the rotatory power is [a],- = -92*58°. From the sodinm salt of 
tt 1 ^* ®Jker salts of the following composition were 

fO^oSr^ 501 '^^- 8 * + ‘(CXOOA .1 

L" '' ;a , ■ ac “j Appears to be a partial anhydride 

of an acid^which gives the above salts, and whose formation may be 

aftG n Hn a ^ = 2C ffl H A ThTYthjl 

m3*-Sh*u$ oh l ain ? d “ a heav y oU b 7 acting on the silver 
tb 7 ,i odl ? e - °? di8tiUation > it decomposes with elimination 
of water and the formation of another ethyl salt, according to the 

= <uw» + so . 1 This\T2mfZd £ ■ 
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a heavy, yellow oil which yields a resin with potassium hydroxide. 
Finally the author shows that the resinification of the acid when 
exposed to the air consists in an oxidation accompanied by loss of 
water. The acid described above agrees in properties with Maly’s 
abietic acid, but differs from it in composition. B. B. 

Apiole. By G. Ciamician and P. Silber ( Ber 22, 119—121; 
compare Abstr., 1888, 1100).—Apiolic acid (2 grams), potash 
(6 grams), and absolute alcohol (10 grams) were heated at 180° for 
four to six hours, the product evaporated on a water-bath, dissolved 
in water, acidified, and extracted with ether. On distilling the 
brown syrup left after evaporating the ether, a liquid was obtained 
which had an odour of phenol, and soon solidified. By repeating the 
operation several times, the substance was obtained pure. The new 
compound, C 6 H 3 (OH) 2 (OHe) 2 , melts at 105—106°, boils at 298°, and 
is soluble in ether, alcohol, benzene, bot water, and in potash. The 
potassium-derivative forms slender, dark-brown, bronze-like needles. 
The compound gives with ferric chloride a violet-black colour which 
changes to brownish-black. The acetyl-derivative melts at 143°. 

When isoapiole is heated with alcoholic potash, it yields the same 
phenol ether. 

Apiolaldehyde is best obtained by oxidising isoapiole with alkaline 
permanganate solution, extracting with ether and treating the 
ethereal solution with sodium hydrogen sulphite. Apionacrylic acid , 
prepared by Perkin’s method from apiolaldehyde, crystallises in 
needles melting at 196°. N. H. M, 

Crystalline Compound from glabrous Strophantus. By 

AnmvD (Gompt. rend., 107, 1162—1164; compare Abstr,, 1888, 
848 and 1810).—The seeds of the glabrous Strophantus of Gabon, 
which constitute Inee or Onaye, the arrow-poison of the Pahouins, 
was treated in practically the same way as S. komhe (loo. tit.). 
They yield 4 '7 per cent, of transparent, rectangular lamellae which 
become thick and opaque if they form slowly. The crystals become 
pasty wheu heated, and melt at about 185°; they contain 17—18 per 
cent, of w % ater, which is all expelled above 120° but is not given off 
in air dried by sulphuric acid. They dissolve in 150 parts of water 
at 8°, and a 6*5 per cent, solution at 50° has a rotatory power [*]d = 
—38° 8', When heated with dilute acids, this substance yields a 
sugar and a peculiar resin. 

The properties of this compound agree with those of ouabaine from 
Acokantheria, and it is identical in composition, the substance dried at 
100° having the formula CaoH^Ois 4- H s O. The original crystals 
contain 7 mols. H a O, six of which are expelled below 100°, but the 
seventh is not driven off below 120% C. H. B. 

EiPgoateriru By O. Tanbet (Gompt. rend., 108, 98—100).—Ergot 
of rye contains a crystallisable substance whieh has always been 
regarded as cholesterin. If the ergot is treated with several times its 
weight of alcohol, the alcoholic extract distilled, and the residue 
treated with ether, the ethereal solution on distillation leaves an oily 
residue containing crystals. These are drained and recrystallised, 

2 e 2 
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f^rst from alcoliol containing alkali and afterwards from pure alcohol. 
The yield is about 0*2 gram per kilo. 

The crystals hare the composition C 26 H 40 O 2 4* H 2 O, and lose their 
water when heated at 110° or if fnsed in a vacuum. They separate 
from alcohol in nacreous plates and from ether in .slender needles, 
dissolve in alcohol and ether, and are especially soluble in chloroform. 
They melt at 15 1 °, boil at 185° under a pressure of 20 mm., and are 
Isevogyrate; [«]d = —114° in a chloroform solution; sp. gr. of the 
fused substance 1*040. 

This compound, ergosierin, oxidises when exposed to the air, with 
development of a colour and odour, the change taking place rapidly 
at 100°. It is not attacked by boiling concentrated solutions of the 
alkalis. It has an alcoholic function and yields an acetate , CaeHsaCbOAc, 
which crystallises in anhydrous, nacreous plates, insoluble in water 
and almost insoluble in cold alcohol, but readily soluble in hot alcohol 
and ether, and melting at 169° with decomposition ; rotatory power 
£*]d = —80°. The formate has similar properties and melts at L*>4°, 
rotatory power [«]» = —93° 4'; the butyrate is very soluble in ether, 
ti*< m which it is precipitated by alcohol, melts with decomposition at 
95 e . and has a rotatory power [a] D ~ —57°. 

With nitric acid, hydrochloric acid and ferric chloride, ergosterin 
gives leactions very similar to those of cholesterin, but if the latter is 
tr *attd witb sulphuric acid, it turns brown and does not dissolve 
completely, and if tbe product is agitated with chloroform the latter 
acquires an orange-yellow colour which becomes red and then violet 
when exposed to the air. Ergosterin, on the other hand, is completely 
dissolved by sulphuric acid without discoloration, and chloroform 
remains almost colourless when agitated with the solution. 

C. H. B. 

Embelic Acid. By C. J. H. Warden (Pharm. J. Trans. [3], 19, 
305).—Prom Bmhelia ribes , the author has isolated embelic acid , 
CyEI u 02 , which he has obtained from its alcoholic solution in the form 
of crystals, insoluble in water, and melting at 140° to a deep-red 
liquid ; they begin to decompose at 155°, with indications of partial 
sublimation. The alkali, lead, and silver salts were prepared. The 
ammonium salt was found effective as an anthelmintic for d&nia; 
it has the advantage of being tasteless. R. R. 

Derivatives of Metadimethylpyrroline. By G. Maonanini 
(Ber., 22, 35—40).—The compound which is obtained by boiling 
tetramethylpyrocoll (dimethylpyrocoll) with alcoholic potash until the 
whole is dissolved (compare Magnanini, this vol., p. 57) is tetmmethjl- 
pyn cylpyrruliTiecarbasrylic acid , C u H lt N s 03 . It is a monobasic acid, but 
the salts,especially the ammonium salt, are very unstable and are readily 
decomposed with formation of tetmmethylpyrocoll when warmed in 
aqueous solution. The barium salt, (OjjHuNaOaJJBfty crystallises in 
rhombic plates. The methyl salt, Ci 5 H ls N.,0 3 , melts at 163—163*5°, is 
readily soluble in chloroform and moderately soluble in ethyl acetate 
and benzene, but only sparingly in light petroleum, and insoluble in 
water. - It is very unstable, and when heated above its melting point, 
when boiled with dilute alcohol, or when warmed with sodium car- 
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bonate solution, is converted into tetramethylpyrocoll. The acid is 
decomposed, with evolution of carbonic anhydride, when heated at 
145°, and is converted into a crystalline compound, probably tetra- 
methylpyrroylpyrroline, which is insoluble in alkalis. The molecular 
weight determined by Kaoult’s method is 287 as a mean of two 
experiments in benzene solution, but determinations in glacial acetic 
solution gave results varying from 174 to 239 as the concentration 
was increased from 0*5382 to 2*0860. Its constitution is 


„ n ^CMe-CH 

CMe < C ( C ooH)> K 00 C <]srH- CMe‘ 


DimetJiyljpijrrolinecarboxylic acid, C 7 H 9 NO 2 , is obtained when tetra- 
methylpyrroylpyrrolinecarboxylic acid (1 part) is boiled with potas¬ 
sium hydrate (4 parts) and water (20 parts) nntil the formation of 
dimethylpyrroline commences. The product is precipitated with 
acetic acid, dried, dissolved in benzene, decolorised with animal 
charcoal, and precipitated from the concentrated solution with light 
petrolenm. It melts at 137°, and is sparingly soluble in cold water, 
but dissolves in warm water with partial decomposition into carbonic 
anhydride and dimethylpyrroline. It is converted into tetramethyl¬ 
pyrocoll when boiled with acetic anhydride and then heated alone. 
A neutral solution of the ammonium salt gives precipitates with lead 
acetate, copper acetate, and ferric chloride. The constitution of this 

acid is probably 1ST and that of the isomeric 

compound obtained by Knorr (Abstr., 1887, 275), 

OMe<gf CO o C n>Me. g. x. 


Pyrazole and Fyrazoline. By L. Knorr and JEL Laubmann (Bw\, 
22, 172—18i ).—Trin itrodijpheny Imethy lyyrazo Ze, 


K0 3 -C 6 H 4 *]Sr< 


CMe—C(K0 2 ) 
tf:C(C 6 H 4 -M) 2 ) 


>, 


is obtained by heating 1 ,3-diphenyl-5-methylpyrazole (from ethyl 
benzoylaeetate) with nitric acid (10 parts) and sulphuric acid (15 
parts) on a water-bath until no moi'e red fumes are given oft It 
melts at 176—178°, is insoluble in water aud light petroleum, very 
sparingly soluble in ether and alcohol, readily in chloroform, benzene, 
and glacial acetic acid. 

Diphenylpyrazoledicarboxylic acid , NPh<^^^l P . ^ p^^G*GOOH, is 

formed by boiling potassium diphenyl methyl pyrazolecarboxy late with 
10 per cent, aqueous permanganate in a reflux apparatus for a long 
time; it is then freed from the excess of permanganate and from the 
manganese peroxide, and precipitated with dilute sulphuric acid. It 
crystallises from acetic acid in lustrous needles, having the composi¬ 
tion 3C 17 H 12 K 8 0 4 4* H 3 0, melts at 217—218°, dissolves readily in 
alcohol and hot glacial acetic acid, sparingly in ether, chloroform, and 
water. >, The hydrogen ammonium saltj crystallises in 

needles which melt at 270° with decomposition. The barium salt, 
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C 17 HioN 2 BaOi + H a O, crystallises in slender needles ; the calcium salty 
with 2 mols. H 2 0, separates in microscopic needles. 

1. %-DiphenyIpyrazole, NPh<£?^^>, obtained by distilling the 

dicarboxylic acid, is obtained as a thick, colourless, strongly refractive 
oil which becomes crystalline when kept a few days, it melts at 56° 
and boils at 337° under 736 mm. pressure. It is a feeble base. When 
reduced with sodium and alcohol, 1.3 -diphenylpyrazoline, Ci 5 HuN 3 , 
melting at 135—136°, is formed (compare Beyer and Claisen, Abstr., 
1887, 743, and Claisen and Fischer, Abstr., 1888, 690). 
l-Phenyl-h-methylpyrazole-% . 4 -dicarboxylic acid, 


NPh 


/CMe:C*COOH 

\n’=c-cooh’ 


is prepared by the prolonged boiling of phenyldimethylpyrazolecarb- 
oxylicaeid (Abstr., 1887, 678) with potassium permanganate (Impart) 
in dilute alkaline solution. It crystallises from hot water in small 
needles, decomposes at *198°, dissolves readily in alcohol and, glacial 
acetic acid, sparingly in ether. 

l-PJienyl-5-metkylpyrazole , NPh obtained by distil¬ 

ling the dicarboxylic acid, boils at 262° under 754 mm. pressure, and 
remains liquid at —20°. The platinochloride , (CioHioN 2 ) 2 ,H 2 PtCl 6 + 
2H 2 0, crystallises in long needles, melts at 147°, and decomposes at 
above 150°. 

l-Phenylpyrazole -%. 4 . h-tricarboxylic acid , 

HP1 <ic(COOH)> C<!OOH ’ ; 

is obtained by boiling phenylmethylpyrazolediearboxylic acid with" 
potassium permanganate (h| part) in alkaline solution. It separatef 
from the concentrated ethereal solution in white needles with 1 mol 


H 2 0, melts at 184°, is readily soluble in water, sparingly in chlorc 
form and ether. The barium salt , Ci 2 H 6 N 2 0 6 Ba + ^H 2 Q, fora 
colourless plates. When the acid is distilled, 1 -phenylpyrazoh (f) ca 
boxy lie acid } CjoH 8 N 2 02, is formed. This crystallises in long needle 
melts at 219—220°, and sublimes in long needles. It dissolves readil) 
in alcohol, rather sparingly in ether and water. When the mono- 
carboxylic acid is heated for a long time in a reflux apparatus, 1-phenvl- 

pyrazole,, NPh<^._J^g., is obtained. This distils at 246-S J 

under 757 mm. pressure; the platinocWoride , (C 9 H 8 N 2 ) 2 ,H 2 pt| [* 
2H 2 0, crystallises from hydrochloric acid in needles which df L 
pose at 175°. The compound is therefore identical with ihsL^J* 
tained by Balbiano from phenylbydrazine and epichlorhydrin, 

' N. H. M. I 

a-Alkylcinchonic Acids and *-Alkylquinolines. . By Q, 
Bobber (Annalen, 249, 98—199).—The preparation of the a-alky}- 
cinchonie acids has already been described by the author (Abstr., 
1888, 299, and' 1887, 504). Orthohydroxy-a-phenylcinckorb^ n . acid. 
C/sNBLfOfiHrOBn'COOH T= 2 f : 4H nrenared from anil in A qalin- 
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aldehyde, and pyruvic acid, crystallises in needles of a brownish- 
yellow colour. It is freely soluble in alcohol, benzene, acetic 
acid, and chloroform. The platinoehloride , (CieHnNOs^HaPtCh, 
forms golden needles. The acid melts at 238°, and decomposes at a 
higher temperature, yielding orthohydroxy-a-phenylquinolme, C»H„NO. 
The base forms pale-yellow needles. It melts at 115°, and boils above 
360° ; it is soluble in acids and in alkalis. The pier ate melts at 184°, 
and the platinoehloride crystallises in needles. In ethereal solution, 
pyruvic acid, aniline, and cumaldehyde unite together, forming an 
indifferent compound of the composition C 05 H 24 N 2 O, which melts at 
216°, but in alcoholic solution they yield paraisopropyl-a-phenylcin - 
chonic acid , CigH^HO*. The acid is deposited from solution in acetic 
acid or alcohol in yellow plates, and melts at 201°. It is decomposed 
by heating with soda-lime, yielding paraisopropyl-a-phenylquiiioline , 
Ca^He’CeBLPrP. The base crystallises in needles, melts at GO 0 , and 
forms a crystalline hydrochloride, dichromate, pierate, and platino¬ 
ehloride. The latter contains 2 mols. H 3 0. 

cc~Phenylquinic acid , OMe’Cgl^-B 4 Ph'COOH [= 3:2': 4'], prepared 
from.paranisidine, pyruvic acid, aud benzaldehyde, melts at 237 , and 
dissolves freely in alcohol, forming a fluorescent liquid. The platino - 
chloride , (CnHjaNOgJs^PtCls, forms orange-red crystals. The acid is 
decomposed by heat, yielding a-phenylparameihoxyquinoline, C 16 H 13 lSfO. 
The base crystallises in plates, and melts at 133°. The hydrochloride, 
platinoehloride, chromate, and pierate are crystalline. 

a-Phenylorthomethoxycmchonic add , [OMe: Ph: COOH = 1:2': 4'], 
prepared from orthanisidine, forcns needle-shaped crystals of a lemon 
colour. It melts at 216°, and dissolves in alcohol, forming a feebly 
fluorescent solution. The lead salt , (CnH 12 brC^Pb 4 H 2 0, is sparingl / 
soluble. The platinoehloride is crystalline. a-Phenylorthomethoxy - 
quinoline is an oily liquid. The platinoehloride, (Ci 6 H IS NO) 2 ,H 2 PtOi 6 
+ 2H 3 0, and the chromate form orange-coloured needles. 

w. 0. w. 


a-Phenylnaphthacinchonie Acids. By 0. Dobner and P. 
Kuhtze {Armalen, 249, 109 —136).—Pyruvic acid and benzaldehyde 
act on a- or jS-naphthylamine in warm alcoholic or cold ethereal solu¬ 
tions, yielding naphthacinchonic acids. 

a-Phmyl-a~naphthacinchonio acid , Ci 0 H 6 <Q^^Qgp>CH, crystal¬ 


lises in yellow needles, and dissolves in acetone, alkalis, chloroform, 
and also in boiling alcohol and acetic acid. The alcoholic solution 
exhibits a blue fluorescence. The sodium salt , C 2 oH w N 0 2 Na 4- |-H 2 0, 
is sparingly soluble in cold water. The potassium and ammonium salts 
are much more soluble. The zinc, copper, lead, silver, and calcium 
salts, (C 2 oHi 2 hr 02 ) 2 Ca, are insoluble in water. The ethyl salt forms long, 
yellow needles, soluble in alcohol; it melts at 103°. The free acid 
melts at 300° with decomposition, yielding carbonic anhydride and 
a~p}ienyl-&-naphtkaquinoline ; a better yield of the base is obtained by 
heating the acid or its salts with soda-lime. The base is deposited 
from a mixture of alcohol and ether in pale-yellow needles melting at 
68 °. The solution in amyl alcohol is dichroic. The platinoehloride, 
(OiaH 1 aN)$ J H 2 PtCl 6 4 2H*0, is amorphous.« The pierate melts at 167°. 
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Diphenylpyridinetricarboxylic, a - phenylpyridinephenyleneketone- 
carboxylic, and benzoic acids are the products of the oxidation of 
a-phenyl-a-naphthaeineinchonic acid with a dilute solution of potas¬ 
sium permanganate. 

ax-Qiphenylpyridirietricarboxy lie acid , C 5 NHPh(CO OH) 2 *CeH**000H 
[= 2 : 4: 5: 6, and 1: 2], is easily separated from the other product of 
oxidation by its greater solubility in hot water and in dilute acetic acid. 
The salts of silver, C 2 oH 10 N0 6 Ag3, lead, iron, mercury, and copper are 
insoluble. The acid melts at 250° with decomposition. When heated 
with soda-lime, it yields 2 : 6-diphenylpyridine, Ph 2 C 5 H 3 N. This base 
melts at 71—73°, and dissolves freely in alcohol and ether. It yields 
a crystalline picrate, platinochloride, and chromate. 
a-Phenylpyridimplienyleneketonecarboxylic acid , 

COOH-CeNHPh/? 6 ^ 1 , 


is sparingly soluble in dilute acetic acid and in cold water, but dis¬ 
solves freely in alcohol and acetone. It crystallises in needles of an 
orange-red colour, and melts at 226°. Its salts are sparingly soluble. 
On distillation with soda-lime, a-phenylpyridinephenyleneketone, 

CO<^ E pk>, melting at 68° is produced. 

a-Phenyl-a-naphthaquinoline is converted into tetrahydro-*-phenvl- 
, v „ /NH-CHPh _ , , ^ 

#-naphthaquinoline, ^ , by reduction with tin and 

hydrochloric acid, or better by the action of sodium on the solution 
of the naphthaquinoline in amyl alcohol. The hydro-base is a thick 
syrup boiling above 400°. 

cc-PJienyl-fi-naphthacinchonic acid > ^p^^^O'OOOH, is deposited 

from a mixture of alcohol and hydrochloric acid, or of amyl alcohol 
and acetic acid, in needles. The acid is also soluble in alkalis, but 
none of the solutions are fluorescent. The potassium salt, CaoHx ? NO a K 
+• 5H 2 0, forms silky needles sparingly soluble in cold water. The 
sodium salt closely resembles the potassium salt. The calcium salt 
forms .needles containing 6 mols, H 2 0. On distillation with soda-lime, 

the acid yields *-phenyl-$-naptlaquinoline, The 

quinoline forms silky needles or nacreous plates, melts at 188°, and is 
soluble in alcohol, ether, and benzene. Its salts are partly decom¬ 
posed by pure water. The platinochloride, (C 19 H 13 N) 2) H 2 PtCl 6 + HoO, 
picrate, and dichromate are crystalline. The picrate melts at 250°. 
The ethiodide crystallises in orange-coloured plates, melts at 282°, 
and is soluble in alcohol. It is reprecipitated from its alcoholic solu¬ 
tion by ether. a-Phenyl-y3-naphthaquinoline appears to yield a 
diphenylpyridinedicarboxylic acid on oxidation with potassium- per¬ 
manganate. iff q •'yyF 

Qmnolme-derivatives of Isatinio. Acid. By W. Pfitzisgeb 
\ r ‘ JP r - yntm. [_4Jj oo, 584—584; compare Abstr., 1886, 370)._The 
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author has obtained #-phenylcinchonic acid by the action of aceto¬ 
phenone on isatinic acid in solution in caustic potash. It is insoluble 
in water, and crystallises from hot alcohol in slender needles melting 
at 208—209°. It forms yellow, crystalline salts both with acids and 
with bases; when distilled with lime, it splits up into carbonic anhy¬ 
dride and a-phenylquinoline; * this crystallises trom weak alcohol in 
long needles melting at 84°. This acid has been previously obtained 
by Dobner (Abstr., 1887, 504) by the ‘ interaction of aniline, par¬ 
aldehyde and pyruvic acid. 

a/3- Dipheny Icinchonie acid , 

G9im 4 Ph 2 -COOH [Ph 2 : COOH = 2': 3': 4']* 

is obtained by the action of deoxy benzoin on isatinic acid in alkaline 
solution; it is soluble in hot alcohol, and crystallises in needles which 
melt at 191°. 

Acetone reacts with methy lisa tin, forming p ara-a-dimethyl cinchonic 
acid , C 9 NH 4 Me 2 *COOH ; this crystallises from water in shining leaf¬ 
lets melting at 261—262°. % # A. GL B. 

Azoles. By A. Hantzsch ( Annalen , 249,1—6).—A purely theo¬ 
retical paper. The positions of the displaceable bydrogen-atoms in 
the isazoles are distinguished by the letters *, 7 , thus:— 


N N 



The thiazoles are subdivided into three groups: the time thiazoles, 
containing the trivalent nucleus (C 3 SN)'" ; the thiazolines or dihy¬ 
dro thiazoles, derivatives of the pentavalent radicle, (C 3 SN) V ; and the 
heptavalent thiazolidines or tetrahyclrothiazoles. The author pro¬ 
poses to substitute the more correct term thiazylamine for the name 
thiazoline , which he formerly (Abstr., 1888, 573) suggested for the 
amidothiazoles. W. C. W. 

Conversion of Ketone Thiocyanates into Oxythiazoles, and 
Keduetion of the Latter to Thiazoles. By L. Arapides (Annalen, 
249, 7—27 ).—Acetophenone thiocyanate, COPh/CH 2 *SCN, is conve¬ 
niently prepared by mixing alcoholic solutions of barium thiocyanate 
and bromacetophenone. Barium bromide is deposited, and on evapo¬ 
rating the alcoholic filtrate, acetophenone thiocyanate is left in thicks 
rhombic prisms. It melts at 74°, and exhibits the characteristic pro¬ 
perties of a ketone. B ^dissolves in strong boiling hydrochloric acid, 
and the clear solution ■Jptains the hydrochloride of carbaminethio- 
acetophenone, On the addition of water, 

the hydrochloride is deposited in silky needles. This salt melts 
between 175° and 180°, and is soluble in alcohol 5 it is unstable.^ The 
free base cannot be isolated, being transformed into the original 
acetophenone thiocyanate at the moment of liberation. The platino- 
chlorid^ (CsHaOjiSlSr^jHaPtCls, is a pale-yellow, microcrystalline 
powder, insoluble in alcohol. It decomposes at about 200°. 

A warm alcoholic solution of carbaminethiacetophene hydro¬ 
chloride is rapidly converted into ^phenyl-/i’-hydroxyihwble, 
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by the addition of a few drops of hydrochloric acid. 

Tbe hydroxythiazole is generally prepared by boiling acetophenone 
thiocyanate with hydrochloric acid until crystals are deposited from 
the originally clear solution. Phenylhydroxythiazole melts at 204°; 
it is dissolved by alkalis and reprecipitated by acids. This compound 
has been already described by Dyckerhoffi (this Journal, 1877, ii, 327) 
as a polymeride of acetophenone thiocyanate. 

The hydroxyl in phenylhydroxythiazole can be displaced by chlorine 
by the action of phosphorus pentachloride. Phmtjhhlorothiazole 
crystallises in prisms and melts at 98°. The compound is decomposed 
by warm water with the formation of the hydroxythiazole. 

Acetone thiocyanate , COMe'CH^SCN, is obtained as an oily liquid by 
the action of pure monoehloracetoue ou anhydrous barium thiocyanate 
dissolved in absolute alcohol. It unites with hydroxylamine, forming 
a stable acet&vime, OH^lOMe-CHa'SCI^, which melts at 135° and 
dissolves in alcohol. In the presence of hydrochloric acid, acetone 
thiocyanate is transformed into methylhydroxythiazole; an inter¬ 
mediate product could not be isolated. 

The preparation and properties of a-methylihiazole have been de¬ 
scribed by Hantzsch and Arapides (Abstr., 1888, 573). Phenyl - 
tkiazole is also prepared by distilling phenylhydroxythiazole with zine- 
dusfc. It boils at about 271.° W. G. W. 

Isothiocyanoaeetic Acid, By L. Arapides (Anmlen, 249, 

GOGH 

27—31).— v-Methyl-^dioxythiazole , JSTMe<QQ g>, is prepared by 

digesting dioxythiazole (1 mol,), and sodium methoxide (1 mol.), with 
excess of methyl iodide and methyl alcohol. It is a deliquescent 
substance freely soluble in alcohol and water, and is decomposed 
by boiling with alkalis, yielding carbonic anhydride, thioglycollic 
acid and methylamine. The formation of methylamine shows that 
the methyl-group is directly attached to the N-atom. The analogous 
v-phenyldioxythiazole has been described by Lange (Abstr.,, L880, 44) 
as diphenylthiocarbamide. Phosphorus pentachloride acts on dioxy¬ 
thiazole, yielding a chloride, C 3 H 3 CI 2 NO 8 . This compound melts at 
161° and decomposes at 170°, The author regards isothiocyano- 
acetic acid as diketo-thiazolidine. W. C. W. 

Amidothiazoles and their Isomerides. By Y. Traumann 
(Annalm, 249, 31—53),—The preparation of mesamidothioazole, or 
thiazylamine , by the action of thiocarbamide on diehlorether, has been 
described by the author (Abstr., 1888, 573), Thiazylamine crystal¬ 
lises from alcohol in yellow plates, and molts at 90°. It is a monacid 
base, and forms a crystalline hydrochloride, GaSNHs* I? H 2 ,HG1 + H 2 0, 
and platxnoehloride. The acetyl-derivative melts at 203°, and crystal-* 
lises in silky needles. Methylthiazylamine , prepared, from thiocarb¬ 
amide and monochloracetone, is identical with the compound obtained 
by Tseheraiac and Norton (Abstr., 1883, 568) from ammonium thio- 
and monoehloracetoue, and identified by Hantzsch and Weber 
257). , ' - riv , ; 
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Fhenylthiazylamine is deposited from an ethereal solution in yellow 
prisms, freely soluble in alcohol and ether. It melts at 147°. The 
hydrochloride and platinochloride are crystalline. The acetic deriva¬ 
tive melts at 208°. The existence of diazo-derivatives of thiazyl- 
amine, such as thiazolazoresorcinol, has already been mentioned 
(Abstr., 1888, 573). 

The derivatives of thiazylamine are divided into two classes, 
namely, alkylfchiazylamines, obtained by the action of a-chloroketones 

CH-OH 

on monoalkylthioearbamides, and isoalkylthioazyi- 

OELzzCH 

amines, or imidoalhifltliiazolines, prepared by the 

action of alkyl chlorides or iodides on mesoamidothiazoles. 

oL-Methyl-ix-methijlamidothiazole , prepared by acting on monochlor- 
acetone with methylthiocarbamide, is not identical with, but an 
isomeride of, a-methylimidomethylthiazoline, described by Hanfczsch 
and Weber (Abstr., 1888, 257). The free base is hygroscopic and 
melts at 42°. The hydriodide is anhydrous and melts at 136°. The 
platinochloride crystallises in orange plates and decomposes at 167°. 
The acetyl-derivative is anhydrous and melts at 110°. The base is 
decomposed by hydrochloric acid at 220°, yielding methylamine, but 
the imidomeihylthiazoiine yields ammonia under similar treatment. 

a-Phenyl-p-methylamidothiazole, prepared from methylthiocarb¬ 
amide and phenacylbromide, is deposited from ether in large yellow 
plates, soluble iu alcohol. It melts at 138°, and is not decomposed 
by hydrochloric acid below 138°. The isomeride, a-phenylmethyl-fx - 
CPhzzCH 

imidothiazoline , 4 is prepared by the action of 

methyl iodide on phenylthiazylamine at 110°. It has only been 
obtained in the form of a syrup, but the hydrochloride is crystalliue. 

oi-MefkyMhiazylmriline , obtained from phenylthioearbamide and 
monocbloracetone, crystallises in white needles and melts at 115°. 
Oti decomposition with hydrochloric acid, aniline is liberated. Thi- 
azylaniline 7 prepared from dichlorether and phenylthioearbamide, is 
deposited from alcohol in white needles. It is freely soluble in 
alcohol and ether and melts at 126°. 

The condensation products of the symmetrical dialkyltbiocarb- 
amides with ehioraeetone, &c., are identical with the so-called dialkyl- 
t amidothiazoles. The compounds described by Hantzsch and Weber 
as dialkylamidothiazoles are really dialkylimidothiazolines. 

FimethyMmidomethylthiazoline, prepared by the action of mono¬ 
cbloracetone on dimethylthiocarbamide, is identical with dimethyl- 
methylthiazylamine (Abstr., 1888, 256). 

BiphmylimidomebhyUhiazoline, prepared from monocbloracetone and 
diphenylthiocarbamide, forms yellow prisms soluble in ether. It 
melts at 138’5°. Attempts to prepare dialkylamidothiazoles, the 
isomerides of the dialkylimidothiazoiines, were unsuccessful. 

w, c. w. 

Isoquinoline. By A. Claus and A. Edinger (J. pr, Chem. [2], 
38, 491—496).—When an aqueous solution of isoqninoline methiodide 
(Abstr., 1887, 505) is treated with silver oxide, a strongly alkaline 
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liquid is obtained, containing the corresponding hydroxide, together 
'with another product, from which it may be separated by shaking 
with ether, which dissolves the bye-product. A crystalline carbonate 
of this base is formed when carbonic anhydride is passed through its 
aqueous solution, and from this the platinochloride, (C 9 NH 7 Me) a PtCl 6 , 
may be obtained in small, lustrous, yellow crystals. 

With concentrated aqueous potash, isoquinoline methiodide yields a 
yellowish-brown oil, insoluble in w T ater, but soluble in other solvents. 
This base differs from the above in that, (1) its itinochloride, 
(C 9 hrH 6 Me)o,H 2 PtCl c , does not crystallise; (2) its s? i are precipi¬ 
tated by weak ammonia, and (3) it does not form a c t pnate. 

Papaverine methiodide , C2oH2iN0 3 ,MeI, crystallises ^ / small, yellow 
laminae, which after drying melt at 193—-195° (uhcorr.). When 
heated with silver oxide, it gives a base which is soluble in 
water, forms a carbonate from which other papaverine methyl salts 
may be formed, and yields a crystalline platinochloride. With potash, 
a sparingly soluble base is produced, which forms no carbonate, and 
whose platinochloride does not crystallise. A. G. B. 

A Base derived from Biqumoline. By A. Colson ( Compt . 
rend 107, 1903—1005). —A mixture of 7 grams of tetrethoxy- 
benzidine from dietbylquinol (Metzki), 4 grams of orthonitro- 
phenol, and 30 c.e. of sulphuric acid containing one-third of its 
volume of Kordhausen acid, was gradually heated to 120—125° in 
a large flask, mixed with 22—25 c.e. of glycerol, and heated to 
140—145°, An energetic reaction takes place, and the temperature 
rises to 190°. After cooling, the product is treated with watex*, 
neutralised with sodium carbonate, and extracted with ether. The 
product crystallises from ether in long, flattened, highly birefractive, 
white needles, with a slightly bitter taste. It dissolves in six times 
its weight of dilute hydrochloric acid, and in 10 times its weight of 
alcohol of 92°, but is only slightly soluble in water, in the vapour of 
which it ^volatilises. With concentrated ferric chloride solution, it 
gives a green coloration; with platinic chloride, it yields a platino¬ 
chloride, Ca^His^OajHaPtCls -f 2H a O, crystallising in pale yellow 
crystals, soluble without decomposition in 15 times their weight of 
boiling water ; with auric chloride, it yields a nacreous, deep-yellow 
aurochloride, insoluble in boiling water. The mode of formation of 
the base indicates that it is a diethoxydiquiuoline base, probably 
derived from oxydiphenyiene, 

[OEt: O : C B N = 1 : 4 : 3]. 

0. H. B. 

Alkaloid from Tea. By B. H. Paul and A . J. Cownljby (Pharm. 
J. Trans. [3], 19, 24).—In the alcoholic extract from 200 grams of 
, Himalayan tea, the authors found no theobromine. After extracting 
; the whole of the iheine from the acidified solution by frequent 
with chloroform, the solution was made alkaline with potash, 1 
shaken with chloroform. On evaporating this solution, a 


/COTa’OEt 

°\C 8 KH 3 -OEt 
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small quantity of a yellow, amorphous alkaloid was obtained, which 
was insoluble in hot water, but soluble in ether, and was therefore 
neither the’ine nor theobromine. The operations are to bo repeated 
with a larger quantity of the tea. The base which Kossel has 
obtained from tea, to which he has given the name of theophylline, 
and ascertained to be an isomeride of theobromine, may be identical 
with this alkaloid. R. R. 

Morphine. By L. Kmm (Ber., 22,181—185).— Methyhnorphi- 
methine meihiodide was treated with silver oxide, and the solution 
of the ammonium hydroxide evaporated down in a flask connected 
with a Volhard’s receiver containing hydrochloric acid. A thick 
syrup remained, which when heated at 160° evolved a basic gas in 
considerable quantity. When the decomposition was complete, the 
base was completely driven into the acid by a stream of air. The 
residue in the flask was purified and found to be v. Gerichten and 
Schrotter’s phenanthrene-derivative (Abstr., 1882, 1112). The acid 
solntion contained trimethylamine hydrochloride. 

When methylmorphimethine is heated with acetic anhydride at 
160—200°, the following compounds are formed :—( 1 .) Fiscber and 
v. Gerichten’s acetylmethyldibydroxyphenanthrene (Abstr., 1886, 
563). (2.) An oily base , which yields a methiodide melting at 

295°. (3.) An oily substance, which is not decomposed by water; it 

can be separated from its aqueous solution by means of potassium 
carbonate, and distils at 160—186°. (4.) Dimethylamine. 

These results show that, of the three carbon atoms in morphine, of 
which the mode of combination was still unexplained, one is attached 
to the nitrogen-atom as methyl. Morphine, therefore, cannot contain 
a pyridine-ring (compare Grimaux, Abstr., 1882, 218; and Hesse, 
Abstr., 1884, 613). N. H. M. 

Water of Crystallisation in Morphine. By O. Hesse ( Pharm . 
J. Trfm$. [3], 19, 148).—The amount of water found by Dott and by 
Dietrich in air-dried morphine led them to represent it by the formula 
8(CnHj 9 N0 3 ) + 9(H 2 0). The author points out that crystalline 
morphine frequently encloses small quantities of the solvent, which 
may have vitiated these results. On repeating the determinations 
with all precautions, values were obtained agreeing very closely with 
the formula C 17 H 19 NO 3 + H s O. R. R. 

Narcotine. (Parts III and IV.) By W. Roser ( Annalrn , 249, 
156—168; 168—172).—Methyl iodide acts on cotarnine, yielding a 
mixture of the hydriodide and of cotarnmethine methiodide. Qatar - 
nine hydriodide, forms glistening needles, sparingly solu¬ 

ble in cold water and in cold alcohol. Cotarnine melts at 132—133° 
with decomposition. Cotarnmethine methiodide , CnHn0 4 lSiMe 3 I, forms 
yellow needle-shaped crystals sparingly soluble in cold water. The chlo¬ 
ride, CuH 20 NQ 4 CI + 3H 2 0, and the platinochloride , (CuH 2 ohf0 4 ) 2 ,PtCl 6 , 
are also crystalline. The chloride and iodide are decomposed by 
alkalis, yielding trimethylamine, water, and cotamohe , CuHioO*. The 
conversion of cotarnine into cotarnone leads the ‘author to the fol- 
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lowing conclasions:—The trne formula of cotarnine is C 12 H 15 BO 4 , not 
C, 0 H,sNO 3 + H 2 0. Cotarnine is a secondary base. The salts of 
cotarnine contain the pyridine-ring, but the free base does not. 

Cotarnone dissolves freely in alcohol, ether, and acetic acid, and 
melts at 78°; it is an indifferent substance, with ketone-like proper¬ 
ties. Cotarnonoxime , CioHnOsIWOH, melts with decomposition about 
130—132°. Gotamic acid , C s H 6 0 3 (C00H) 2 , prepared by the oxida¬ 
tion of cotarnone with potassium permanganate, crystallises in plates 
and melts at 178° with decomposition, yielding the anhydride which 
melts at 161—162°. The salts of barium, CioH 6 0 7 Ba, potassium, 
Ci 0 H 7 O T k 4 - 2pT 2 0, and silver, Ci 0 H fi O 7 Ag 3 , are crystalline. 

The action of methyl iodide on hydrastinine is analogous to its 
action on cotarnine; a volatile base and an indifferent substance 
being formed; the latter is a viscid oil which yields an oxime melting 
at 129°. 

The constitution of cotarnine and its derivatives as deduced from 
the results of these experiments and previous researches, can be 
represented by the following formulae:— 


Cotarnine, a secondary base and an aldehyde— 

CHO-CsHeOa-C^CH^NHMe. 

Cotarnmethine methiodide,. CHO’OgHeOs^CHs’CHg’NMesI. 

Cotarnone, CHO'CgHgGa'CH^GHg. 

Cotamonoxime, OH'NICH’CaH^Os'CHICHa. 

Cotamic acid, C 8 H 6 Os(COOH) 2 . 

oitt a /CHINMel 
Cotarnine iodide, C 8 n 6 U 3 ^^ • 

„ a r . rtWA /CH,*lS[Me 

Hydrocofcamine, CgHeOs^g ,* 

Bydrastinine, CH0-C 7 H*0 2 *CH a -CH 2 *NHMe. 
Hydrohydrastinine, C 7 H 4 0 2 <^^ 2 ^^ e - 


Oxyhydrastinine, CrH^Og^^. 


NMe. 

CH/CH*’ 


w. a w. 


Additive Compound of Papaverine with Phenaeyl Bromide. 
By E. v. Seuttbb (Monatsh., 9, 1035—1044).—When a finely- 
powdered mixture of papaverine (10 grams) and phenaeyl bromide 
(6 grams),is heated for three hours at 70—80°. the colourless mass 
melts to form a reddish-yellow oil which solidifies to a yellow crystal¬ 
line mass; this, on recrystallisation from much hot water, furnishes 
fan-shaped groups of pyramids of the formula C^HaiBO^CGPh'CHaBr 
'Jr This compound loses If mols. of water on exposure to 

Ihe air, and is rendered anhydrous when heated at 110 °. It is m- 
m cold water and in cold alcohol, dissolves readily in chloro- 
“id carbon bisulphide, blackens at 190° n ’ ' 
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at 194°. It dissolves in concentrated sulphuric acid, forming a 
beautiful carmine-red solution. 

Papaverine phenacyl nitrate , C 2 oH 21 ]Sr 04 ,COPh‘CH 2 *K 03 4- 2H 2 0, is 
insoluble in cold water, slightly soluble in hot water and alcohol, and 
decomposes at 173°. The picraie crystallises from hot alcohol in 
silky needles, softening at 180°, and melting at 182° with previous 
blackening. It is almost insoluble in cold water and cold alcohol. 
The dichromate crystallises in short needles, the chbride in long 
needles, and the platinochloride is only slightly soluble in boiling 
water. 

When a solution of papaverine phenacyl bromide is decomposed 
with a dilute solution of sodium hydroxide, an orange-red precipitate 
forms which appears to have the formula C 2 oH a iN 04 ,COPh*CH 2 *OH; 
this, on warming to 80° or on recrystallising from hot alcohol, loses 
water and is converted into papaverine phenacyl oxide , 
(C 2 oH 2 iK 04 ,COPh'CH 2 ) 20 , which crystallises in needles, is insoluble 
in water and ether, but dissolves in alcohol, benzene, chloroform, and 
carbon bisulphide'; it softens at 180°, and melts at 186—187 a . The 
alcoholic solution has a splendid violet-blue fluorescence. This base 
can also be obtained by boiling papaverine phenacyl bromide for a 
long time with much water. G. T. M. 

Cocaines. By C. Liebermaot (Ber., 22, 130—133) e-Isatropyl- 
cocaine , C 19 H 23 NO 4 , is obtained by heating ecgonine (2 parts), water 
(1 part), and 7 -isatropic anhydride (2 parts) on a water-bath for 
three hours. The product is extracted with water, dried, dissolved 
in a little methyl alcohol, and the solution saturated with hydrogen 
chloride, and kept over night. It is then filtered, and the solution 
evaporated in a partial vacuum over lime and sulphuric acid. The 
residue is treated with water, extracted with ether, and the solution 
precipitated by means of sodium carbonate. The compound thus 
prepared has all the properties of the natural isatropylcocaine. The 
two compounds are, however, not identical. When the substance, 
prepared as above, is decomposed it does not yield 7 -isatropie acid 
(m. p. 274°), but e-isatropic acid (m, p. 228°). 

Ariisylecgonine , CsHtO^OsHuNOs, obtained from ecgonine, anisic 
anhydride, and water, crystallises from alcohol in colourless needles 
melting at 194°. 

Anisijlcocalne , is a viscous substance insoluble in water. The miro- 
chloride , C s H 7 0 2 *CsHuMeN 0 3 ,HAuCh, is yellow; it is insoluble in 
water and dilute alcohol, 

Cinnamylcoeame forms small, colourless, monoclinic prisms; 
a :b:c~ 0*8616 : 1: 0*8479; /3 = 84° 20'. N. H. M. 

Cinnamic Acid in the Product of Decomposition of Crude 
Coc&ine. By H. Franxfeld (Ber., 22, 133—134).—The crude 
material was extracted with water, treated with cold, dilute alkali, 
and the residue boiled with alkali; it contained cinnamic, 7 - and 
3-isatropic acids, and a trace of benzoic acid. N, H. M. 
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A Metameric Cocaine and its Homologues. By A. Einhorjt 
(Ber., 21, 3441 — 3443). — Methyl cocaylbenzoylliydroxy acetate, 
C 5 H 7 ^rAIe*C(OH)(COPh)*COOMe, prepared by passing hydrogen 
chloride into an alcoholic solution of the acid (compare this vol., 
p. 169), is a colourless oil. The hydrochloride , hydrobromide, and the 
sparingly soluble hydriodide , CisH 19 hr0 4 ,HI, crystallise in needles. 
The eihjl salt is a colourless oil; the hydrochloride and the hydro- 
bromide crystallise in needles ; the sparingly soluble hydriodide crys¬ 
tallises in prisms. The propyl salt crystallises in slender needles, 
melts at 56—58°, and is very readily soluble in most of tbe ordinary 
solvents, but insoluble in water. The hydrochloride, Ci 8 H M N0 4 ,HCi, 
hydrobromide, and hydriodide crystallise in needles, F. S. K. 

Alkaloids of Areca-nut. By E. Jahns (Ber 21, 3404—3409).— 
The bases contained in areca- or betel-nut can be isolated by either of 
the following methods :— 

(1.) The crushed seeds (1 kilo.) are extracted three times with cold 
water containing 2 grams of concentrated sulphuric acid, the filtered 
solution concentrated to about 1 litre, and the cold and filtered solu¬ 
tion precipitated with potassium bismuth iodide and sulphuric acid. 
The red, crystalline precipitate, which is soluble in excess of tbe re¬ 
agent, is separated after some days, washed, and decomposed by 
boiling with barium carbonate and water. The filtered and concen¬ 
trated solution is mixed with barium oxide, and the oily alkaloid, 
which the author names arecoline, extracted with ether. The residual 
mixture is neutralised with sulphuric acid, and the filtered solution is 
treated consecutively with silver sulphate, barium oxalate, and car¬ 
bonic anhydride. Tbe solution of the bases is evaporated to dryness, 
and the residue extracted with cold absolute alcohol or chloroform; 
an alkaloid, which the author names arecaine, remains, and a third 
alkaloid, together with colouring matters, are dissolved, and are 
obtained as an amorphous mass when the solution is evaporated, 

(2.) The crushed seeds are treated with cold milk of lime, the 
filtered extract is neutralised with sulphuric acid, evaporated to a 
syrupy consistency and then diluted with a small quantity of water; 
after concentrating the filtered solution and adding alkali, the arecoline 
is extracted with ether and the other bases are isolated as described 
above. The yield of arecoline is 007—OT per cent,, that of arecai'ne 
is about 0*1 per cent.; the third base is obtained in very small quan¬ 
tities. 

Arecoline, C 8 Hi 3 NOi, is obtained In the pure state by shaking the 
ethereal extract (see above) with dilute acid, concentrating the 
neutralised solution, and, after adding alkali, extracting the alkaloid 
with ether. The base is neutralised with hydrobromic acid, the salt 
is repeatedly recrystallised from absolute alcohol, and the alkaloid is 
then obtained by decomposing tbe pure bydrobromide with alkali. It 
is a colourless, oily liquid, with a strongly alkaline reaction, and is 
mis cible with water, alcohol, ether, and chloroform in all proportions. 
^ i seeia ^ s about 220°. The salts are readily soluble and, 

>mo^h some are deliquescent, they are mostly crystalline. Potas- 
bismuth iodide gives a, garnet-red, and phosphomolybdie acid a 
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white precipitate in solutions of the salts. Potassium mercuric 
iodide, solutions of iodine, picric acid, and auric chloride produce oily 
precipitates, which, as a rule, crystallise after some time, but platinic 
chloride, mercuric chloride, aad tannic acid give no precipitation. 

The hydrobromide , C 8 H 13 N0 2 ,B[Br, crystallises in prisms, melts at 
167—168°, and is readily soluble in water. The hydrochloride crystal¬ 
lises in slender, deliquescent needles, and is readily soluble in alcohol 
or in a mixture of alcohol and ether; it seems to form several double 
salts with cadmium chloride. The sulphate , acetate , and nitrate 
resemble the hydrochloride. The aurockloride , C 8 H ]3 !Sr0 2 ,HAuCl 4 , is a 
yellow oil, and is sparingly soluble in cold water. T he platinocMoride, 
(C 8 H l3 N0 2 ) 2 ,H 2 PtCl 6 , separates in flocks when ether is added to an 
alcoholic solution of the hydrochloride and platinic chloride, and, after 
washing with alcoholic ether, it separates from water in orange-red, 
rhombic crystals, melting at 176° with decomposition. 

Arecoline is a powerful poison, and is doubtless the active physio¬ 
logical constituent of areca-nut. 

Arecaine, C 7 R n bi0 2 4- H 2 0, is purified by repeatedly recrystallising 
from 60 per cent, alcohol. It is colourless, and is readily soluble in 
water and dilute alcohol, but almost insoluble in absolute alcohol, 
ether, chloroform, and benzene. It loses its water at 100° and melts 
at 213° with decomposition. It has no apparent physiological action. 
Potassium bismuth iodide, when added to a dilute sulphuric acid solu¬ 
tion, produces a red, amorphous precipitate, which soon becomes 
Crystalline; potassium mercuric iodide gives a yellow, crystalline 
precipitate under the same conditions. Potassium iodide gives a dark, 
crystalline precipitate in dilute acid solutions, but pkosphomolybdic 
acid and tannin only produce a slight turbidity, whilst picric acid 
causes no precipitation. The hydrochloride , C 7 HiibT0 2 ,HCl, the auro- 
chloride, C 7 HuRO 2 ,HAu 0 l 4 , melting at 186—187°, and the platino - 
chloride , (C 7 H 1 iNOo) 2 ,H 2 PtCl6, melting" at 213—214° with decom¬ 
position, are crystalline. 

The third alkaloid referred to above is an amorphous, strongly 
alkaline base; it is readily soluble in water, alcohol, and chloroform, 
but only sparingly in ether. The platinocMoride crystallises in prisms 
or plates, , F. S. K. 

Ptomaines* By 0. de Coninck ( Gompt . rend., 108, 58—59).— 
When the alkaloid obtained from the cuttle-fisb (Abstr., 1888, 730, 
1118) is oxidised with dilute potassium permanganate solution, it 
yields a gummy acid, which in concentrated solutions gives a bulky, 
pale-blue precipitate with cupric acetate. This acid is almost insoluble 
in cold water, but dissolves readily in warm water and in alcohol. It 
melts at 220—228°, and when distilled with calcium oxide, it yields 
pyridine. The properties of the acid very closely resemble those of 
nicotinic acid. These results confirm the authorV view that this base 
is a ptomaine of the pyridine series. - C. H. B. 

Ptomaines and their Genesis^ in relation to Pannm’s Sepsin. 
By J. M. Wyborn (Ghent. News, 59, 2). — As it seems probable that in 
many cases where ptomaines have been attributed to putrefaction, 
vol. lvi. *t 1 2,/ 
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they may really have been produced by the action of acids on lecithin 
and albuminoids, the author has made experiments avoiding the nse 
of acids. 

Finely minced beef was macerated with twice its weight of water and 
exposed to the heat and light of the snn for 16 days, free access of air 
being prevented. The strained liquor was precipitated with an equal 
bulk of absolute alcohol, the precipitate boiled with the same quantity 
of alcohol, washed with boiling alcohol, and dried in warm air. It 
was then treated with water, filtered, and evaporated to dryness. The 
residue from the evaporation, amounting to 0*067 per cent, of the beef 
used, consisted of:—1. A heavy brownish-red matter freely soluble in 
water; 2. A very light, pale-greenish substance, sparingly soluble; 
and 3. Brilliant, white, crystalline plates. With a mixture of equal 
volumes of glycerol and water, it yielded an amber-coloured solution 
and a brown precipitate; the solution was at first nearly neutral, but 
after exposure to the air became acid, and acquired the odour of stale 
pepsin. After keeping a month, 5 or 6 minims, containing grain 
of residue, injected under the skin, proved fatal to mice in about an 
hour. Reactions with various reagents indicate the presence of 
peptones and cadaveric alkaloids, and “ unless the alcohol were alone 
sufficient to produce them (the latter) in the putrid solution, their 
pre-existence may be reasonably inferred. 55 D. A. L. 

Acids of Pig’s Bile. By S. Jolin (Zeit. physiol. Ghem 13, 205— 
247).—A further contribution relating to the acids of pig’s bile (see 
Abstr,, 1888, 1213). Various metallic compounds (with sodium, 
potassium, lead, magnesium, copper, &c.) of the and /3-hyoglyeo- 
cholic acids were prepared and analysed. The following conclusions 
were arrived at; the #-ac!d is precipitated by dilute acids more easily 
than the /3-acid. The salts of the alkalis are less soluble in water in 
the case of the a-acid, and are more easily precipitated by saturated 
salt solutions. The barium, calcium, and magnesium salts of the 
a-acid do not dissolve In excess of the bile salt, like those of the /3-acid, 
but form a fiocculent or granular, not a sticky precipitate. The salts 
of the a-acid with the heavy metals do not fuse on heating the solution 
like those of the /3-aeid. The sodium salt of the a-acid dissolved in 
water is optically inactive, that of the /3-acid, dextrorotatory. The 
alkaline salts of the a-acid are bitter to the taste, whilst those of the 
^8-acid are first sweet then bitter. 

Further experiments were performed to ascertain correctly the pro¬ 
portion of various neutral salts necessary to cause precipitation of the 
sodium salts of the two acids. The salts investigated were sodium 
chloride, sulphate, nitrate, and potassium nitrate. Thehyocholic acids 
prepared from the two acids were very much alike, but not identical, 
the differences consisting chiefly in the amount of neutral salt (sodium 
chloride, sulphate, potassium nitrate) necessary to cause precipitation 
of the sodium hyocholate; the salt of the a-byocholic acid being pre¬ 
cipitated more easily than that of the ^3-acid. The barium and silver 
salts were also prepared, analysed, and their reactions described. 

r ' - W. D. H. 
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Elastm and Elastoses. By B. H. Chittenden and A. S. Hart 
{Zeit. Biol., 25, 368—389).—Horbaezewski (Abstr., 1887, 270) 
observed that elastm is digested by gastric juice. The final product 
is a peptone, and the intermediate substances he named hemielastin. 
In the present research, elastin was prepared from the ligamenta 
nuchas of the ox, soluble substances being removed by prolonged 
extraction with hot water, potash, acetic acid, and alcohol. In the 
elementary analyses of this substance sulphur was not found. In 
another specimen, in which the extraction with potash was omitted, a 
small percentage of sulphur (O'3) was found. It is doubtful, however, 
whether this is contained in the elastin molecule or in prote’id matter 
mixed with it; the authors incline to the former view. 

The elastin was subjected to treatment with boiling water, to which 
a trace of hydrochloric acid had been added; another portion to arti¬ 
ficial gastric digestion, and a third portion to artificial pancreatic 
digestion. In all three cases, two products were obtained, which are 
named yrotoelastose and deuteroelastose , terms symmetrical with those 
of the corresponding proteoses. Ho trace of any hetero-product 
was found; the protoelastose has the characters and composition of 
Horbaczewski’s hemielastin. The question whether true peptone is 
formed on energetic digestion has yet to be investigated. The original 
paper gives full details of the separation, reactions, and analysis of 
these substances. W. D. H. 

Myosin and Myosinoses. By W, Kuhne and B. H. Chittenden 
(Zeit. Biol., 25, 358—367).—The primary products of digestion of 
fibrin, egg albumin, globulin, casein and vitellin have been pre¬ 
viously studied; the ultimate product is peptone, and the inter¬ 
mediate substances, albumoses, globuloses, &c., may be conveniently 
included under the generic term proteoses. The present paper relates 
to the proteoses obtained in the digestion of myosin. 

Myosin was extracted from muscles by the use of ammonium 
chloride solutions; from such extracts, the myosin was precipitated 
in a gelatinous form by dialysing away the salts, it was then sub¬ 
mitted to elementary analysis. Some was submitted to gastric di¬ 
gestion, and then the insoluble residue to pancreatic digestion. But 
in the latter case, the formation of peptone was so rapid that no 
myosinoses were obtainable. In the case of gastric digestion, how¬ 
ever, considerable quantities of proto- and deutero-myosinose were 
obtained, but only small quantities of heteromyosinose. These 
products were separated from one another by the methods the 
authors have already described in the case of other proteoses. 

Frotomyosinose only differs from protoalbumose in its reactions, 
in that nitric acid does not precipitate it from solutions free from 
salt. JDeutewmyosmose, like deuteroalbumose, is not precipitated by 
copper sulphate in the cold; after boiling and subsequent cooling, 
however, a precipitate forms. It is precipitated by saturation with 
salts, but, with greater difficulty than deuteroalbumose is. Both 
these albumoses in an aqueous solution are alkaline in reaction. The 
following table contrasts their percentage composition with that of 
myosin. 

2/2 
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M jo sin. 

Protomyosinose. 

Deuteromyosinose. 

c .... 

52-79 

52*43 

50-97 

H ... 

7-12 

7*17 

7 *42 

H.... 

16-86 

16*92 

17*00 

S.... 

1 -26 1 

1*32 

1*22 

o.. 

21-97 

22*16 

23*39 


W. D. H. 


Artificially prepared Nucleins. By J. Pohl (Zeit. physiol. 
Chem ., 13, 292—297).—Liebermann (Abstr., 1888, 510) has shown 
that a substance haying the properties of nuclein may be arti¬ 
ficially prepared from metaphosphoric acid and white of egg. 
White of egg contains, however, at least two prote'ids (globulin 
and albumin) and the present research relates to nuclein pre¬ 
pared artificially from pure proteids; namely, (1) serum albumin 
freed from globulin by magnesium sulphate; and (2) varieties of 
albumose obtained by the fractional precipitation of a solution of 
commercial peptone by ammonium sulphate. Nuclein from serum 
albumin so prepared contains about 5*5 per cent, of phosphorus; 
from one variety of albumose, 4*8; from another, 8*5. Although 
these artificial nucleins resemble native nuclein in their solubili¬ 
ties, they differ from it in the fact that substances of the uric acid 
group (xanthine and hypoxanthine) cannot be obtained from them 
on decomposition. These substances also do not form insoluble com¬ 
pounds with, metaphosphoric acid. Guanidine hydrochloride, how¬ 
ever, gives with sodium metaphosphate a crystalline precipitate 
which contains 22*3 per cent of phosphorus; thus corresponding 
with the formula CN3H 5 ,HP0 3 . Certain vegetable bases (strychnine 
nitrate, quinine hydrochloride) form similar compounds. 

W. D. HZ' 

Action of Salts on the Prote’ids of Serum. By S. Lewith 
(Arch, ezper. Path. Pham., 24, 1—16).—These experiments are 
similar to those of Kauder with ammonium sulphate (Arch, exper. 
Path. Pharm., 20, 411), who determined the amount of that salt 
necessary to precipitate the globulin and albumin of serum. Halli¬ 
burton (J. Physiol., 5,152) has made similar experiments, although 
not quantitative ones, with a large number of different salts. 1 Salts 
which were found to produce no precipitation of the prote'ids even 
when added to saturation were potassium sulphate, nitrate, and chlo¬ 
rate; ammonium chloride, nitrate, and acetate; calcium acetate; 
barium chloride, nitrate, and acetate; magnesium chloride, nitrate 
and acetate. Those which were found to produce a greater of less 
precipitation were potassium chloride and acetate; sodi um chloride, 

. sulphate, nitrate, chlorate, phosphate, and acetate; calcium chloride 
and nitrate; magnesium sulphate. With three of these salts, Halli- 
. burton obtained, however, negative results, namely, potassium ohlo- 
. sKie, ^dium sulphate, and sodium phosphate. In the present 
HW t ». somewhat higher temperature was used than- in HaJli-. 
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burton’s work, and tbis probably accounts for tbe discrepancy: the 
precipitate produced was, however, small in all three cases. 

The following table gives the results of the quantitative estimation 
of the amount of salt necessary to produce precipitation of the two 
proteids of serum:— 



Percentage of salt necessary to produce 


QoU 

Precipitation of 

Precipitation of 

Result of satura- 


globulin. 

albumin. 

tion. 


Begins. 

Ends. 

Begins. 

Ends. 


Sodium sul- 

XI *4 

_ 

_ . 

_ 

Incomplete precipita- 

phate 





tion of globulin. 

Ammonium 

14*2 

23 T 

33-6 

47*2 

Complete precipita- 

sulphate 





tion of both. 

Sodium ace¬ 

14*6—15 

— 

— 

— 

Nearly complete pre¬ 

tate 





cipitation of globu¬ 






lin. 

Sodium ni¬ 

43—46 

— 

— 

— 

Do. do. 

trate 






Magnesium 

16*9 

25-7 

— 

— 

Complete precipita¬ 

sulphate 





tion of globulin. 

Potassium 

17—22 

35*2 

64 "6 

88*1 

Complete precipita¬ 

acetate 





tion of both. 

Sodium chlo¬ 

,21*8 

— 

—' 

— 

Incomplete precipita¬ 

ride 





tion of globulin. 

Potassium 

25*9 

—. 

— 

— 

Do. do. 

chloride 







The solubility of the salts is by no means parallel to the power 
they have in precipitating the proteids. The sulphates and acetates 
seem to be the most powerful in this direction, then the chlorides, 
and lastly the nitrates. W. D. H. 

Action of Salts on Proteids. By F. Hofmeister (Arch, exper. 
Path Pharm 24, 247—260).—This is a research of similar nature 
to that of Lewith (see preceding Abstract). Instead of using serum, 
however, a solution of globulin prepared from white of egg was em¬ 
ployed ; and all observations were made using tbe same strength of 
globulin solution, in order to compare them more justly with one 
another. Lewith used serum containing very varying percentages 
of globulin and albumin. The number of salts employed was very 
numerous, and the results are given in tabular form similar to that 
quoted in the preceding Abstract. The salts are then arranged in 
groups according to certain properties; and it is found (although not 
without exceptions) that purgative power, difficulty of diffusion, and 
power of precipitating globulins go together. W. D. EL 
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Can the Mucous Membrane of the Stomach decompose 
Bromides and Iodides P By E. Drechsel ( Zeit . Biol., 25, 396— 
399).—Kulz (Abstr., 1887, 508) has found by Babnteau’s (quinine) 
method of separating the free acid in gastric juice that he obtains 
quinine hydrochloride : in artificial gastric juice to which the bromides 
of the alkali metals had been added, that quinine hydrobromide was 
also formed, and in experiments on dogs he also considered he had 
proved the existence of free hydrobromic or hydriodic acids in the 
gastric juice after the administration of a bromide or iodide respec¬ 
tively. But there is a factor in the ease which he overlooked, and 
that therefore renders his deductions invalid: this is the old question, 
how many salts are contained in a solution formed by mixing 
solutions of two salts with different bases and acids ? When equiva¬ 
lent quantities of solutions of snch salts as mercuric chloride and 
sodium nitrate are mixed, doubtless there are only two salts in the 
mixture; hut in other cases there would be four salts: chlorides and 
nitrates of both metals. 

So in a mixture of sodium bromide and free hydrochloric acid, 
there would also be sodium chloride and free hydrobromic acid ; and 
hence in a simple mixture like this, by treatment with quinine the 
hydrobromide and the hydrochloride of that alkaloid would both be 
formed. Hence the action of the gastric mucous membrane is not 
necessarily proved to be that of bringing about a decomposition of 
the molecules of the bromide or iodide used. 

This theoretical objection to Kiilz’s conclusions was put to the test 
of experiment, and it was found that hydrobromic and hydriodic acids 
could be recognised by treating mixtures of either the bromide or 
iodide of potassium or sodium and weak hydrochloric acid with 
quinine as in Kabuteau’s method. The question raised by KUlz is 
therefore still unanswered. W, D. H. 

Tension, of Oxygen in Blood and in Solutions of Oxy¬ 
hemoglobin, By G. Burner (Zeit physiol Okm 13, 285—291) ; 
compare Abstr., 1888, 1214),—One point not worked out in the 
earlier research is the influence of the concentration of the oxy¬ 
hemoglobin solution in the dissociation that takes place. The 
following table illustrates the results now obtained bearing on this 
point as well as the influence of fever temperature; £, p, and v re¬ 
present respectively temperature, pressure, and volume of oxygen 
before, and t* p% and v r after the shaking. 

The limiting pressure of dissociation is thus higher at this tem¬ 
perature than in the previous research. In researches 4 and 5 
the initial pressure was lower than in the others. The last four 
researches illustrate the effect of concentrations The solution with 
higher concentration still gives off oxygen, whilst one of half the 
eci^entration and at about the same temperature does not 
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Percentage of 
oxyhsemoglobin. 

t. 

t’. 

f'-P- 

®'— V. 

1 . 

11 -06 

39 *0 

88-5 

1*13 

0*31 

2. 

11-06 

39-0 

38 *5 

1*58 

0*41 

3 . 

12*97 

39-0 

38*3 

0*13 

0*09 

4 . 

16*51 

39*1 

38*5 

11*16 

2*67 

5. 

16 *51 

39-4 

38*9 

10*31 

2*47 • 

6 . 

16 *6S 

40-0 

39 *25 

0*97 

0*33 

7 . 

8*32 

* 39*6 

39 *1 

-0*80 

-0*15 

8. 

16*84 

39-25 

38 *7 

1*16 

0*35 

9. 

8*42 

39-7 

39*1 

-0*10 

0*01 


If one can apply results obtained with solntions of oxyhemoglobin 
outside the body to the solving of problems occurring in the red 
corpuscles of the blood, the best means of rendering breathing possible 
in high altitudes would be to increase the richness of the blood in 

haemoglobin. W.JD. H. 

* 

Blood Tablets and Thrombosis. By if. Lowit (Arch, exp . 
Path. Pkarm 24, 188—220).— The blood tablets of mammalian 
blood seem to be absent from the blood of birds, amphibians, reptiles, 
and fishes. By certain methods of microscopical staining with gentian 
violet, which are fully described, it is found that the fibrin network 
and the blood tablets stain similarly, whilst the white blood corpuscles 
remain unaffected or are only lightly stained. The tablets are therefore \ 
regarded as a most important precursor of fibrin, and are considered 
to consist chiefly of a globulin which is readily changed into or takes 
part in the formation of fibrin. The colourless plugs sometimes 
found in veins (thrombi) are also considered to be chiefly composed of 
blood tablets. The spindle cells of the blood of Batrachians and 
birds are not the equivalent of blood tablets, as some hem supposed 
(Eberth and Schimmelbusch, Virchow's Arch., 108, 3&£), but are 
merely varieties of white blood corpuscles. . D. H. 

Influence of Starvation on the Glycogen of the Liver and 
Muscle. By G. Aldehgfe (Zeit. Biol., . 25, 137—162). — The question 
has been investigated by others previously, and references to their 
work are given. It was judge*! necessary to reopen the question, as 
in the previous work on the subject the method of Kills (Abstr., 1887, 
494) had not been employed. This is a method which is believed to 
give more trustworthy results from a quantitative point of view than 
any other. Experiments were made on frogs, rabbits, cats, horses, 
pigeons, and fowls. The quantitative results are given in tabular 
form, and the following are the general conclusions that are drawn :— 

In the fowl, the glycogen, under the influence of starvation, dis¬ 
appears not only in the heart muscles but also in the muscles of the 
limbs and other parts, much more slowly than in the liver. This is 
opposed to Luchsinger’s statement (Dissert., Zurich , 1875) that the 
heart muscles are richer in glycogen during, inanition than those, 
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of the limbs and other parts of the body; but agrees with the state¬ 
ment of Weiss, that the mnscle-glycogen does not disappear so 
quickly as that in the liver, when insufficient carbohydrate food is 
given; the same statement holds for most of the other animals 
(pigeons, rabbits, cats, and horses) used in the research. The mnscle- 
glycogen of summer and winter frogs remains fairly constant during 
inanition, or varies within narrow limits; the glycogen of the liver, 
however, disappears much more quickly in summer frogs than in 
winter frogs; in the latter, after abstinence from food for two months, 
relatively large quantities of glycogen are still to be found in the 
liver. 

In the hearts of two horses, after a nine days’ fast, 0*82 and 0*58 
per cent, of glycogen respectively was found; and in a cat which had 
been without food for a fortnight, the heart still contained 0*44 per 
cent, of glycogen. In the skeletal muscles of the horse, larger per¬ 
centages still were found (0*098—1*34). 

Luchsinger considers that glycogen is not the direct source of 
energy in contracting muscle, but this is in no way proved by bis 
researches, for it is doubtful whether he could ever have obtained 
muscles free from glycogen. Estimations of glycogen by weighing 
and by the poiarimetric method correspond with one another very 
well. W. D. H. 

Effect of Muscular Work on the Glycogen in the Muscles. 
By E. Majtche (Zeit. BioL, 25, 163 —179).—Weiss ( Sitzb . d. h. Akad. 
der Wissmsch Abth. 64) stated that on contraction the amount of 
/glycogen in the muscles diminishes. Weiss used Briicke’s method of 
estimating the glycogen: this is a method which does not give such 
good results as that of Kiilz; for this reason, among others, it was 
deemed, advisable to repeat the experiments. In the present research, 
Eoilz’s method of estimating the glycogen was used. The experi¬ 
ments were performed on frogs, and the following table illustrates the 
results obtained:— 



Weight of glycogen 
in limb at rest. 

Weight of glycogen in 
limb which was made 
to contract from 

23—65 minutes. 

Loss of glycogen per 
cent, in tefcanxsed 
limbs. 

1 ... 

gram. 

01277 

gram. 

0-1114 

12-76 

2 . 

0-2287 

0-1942 

15 -09 

% . 

0-2267 

j 0-1917 

15-44 


In oilier words, tie limbs which were stimulated to contraot, lost 
from 12 to 15 per cent, of their glycogen in an hour, and thus Weiss’s 
statement was confirmed. 

-Gbandelon (Pfixger’e Archtv, 13, 626) came to the conclusion that- 
aeetwm of the nerve of a muscle caused an increase in the glycogen of 
t*£ muscle. These experiments were repeated on rahhitSj UBing KBlz’s 
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method of analysis as before; the following table illustrates the re¬ 
sults obtained:— 


Operation of cutting 
one sciatic nerve 
performed. 


Increase (per cent.) 
of glycogen on operated 
side as compared 
with the normal. 


1 . 

2 , 

3. 

4. 

5 . 


5 days before death 

*7 55 55 

20 ’ „ 

2 

2 55 55 


6*25 

26*67 

33*33 

8*33 

10*00 


As Chandelon states, the paralysed muscles contained a greater 
quantity of glycogen; this is probably explained by the fact that the 
intact muscles of the other limb had been contracting since the opera¬ 
tion, and thus the glycogen in them was lessened. 

Other experiments of Ohandelon’s were also repeated and fully 
confirmed; namely, those which illustrate the fact that ligature of the 
artery supplying a muscle leads to a decrease of its glycogen. The 
loss of glycogen was greatest in those cases where oedema followed 
the operation ; the saturation of the tissues by lymph leads probably 
to saccharification. W. D. H. 


Source of the Glycogen of Muscle. By C. Schmelz (Zeit Biol., 
24,180—207).—This research, like those related in the two preceding 
Abstracts, consisted mainly of a repetition of the work of previous 
investigators. Yarious criticisms are passed on the methods adopted 
by them; and the estimations in the present experiments were made \ 
by Kiilz’s method,* or by the polarimeter (Cramer, Zeit Biol., 24, 
67); these two methods giving approximately equal results. The 
net result of the experiments, however, is merely io confirm the results 
arrived at by Briicke’s seemingly less exact method. 

Minkowski (Arch. /. exp. Path. Pharm., 23, 139) and Laves 
(Inmg. Dissert., Konigsberg, 1886) stated that after extirpation of the 
liver, the amount of glycogen in the muscles markedly diminishes; 
they consider that the muscular glycogen chiefly originates in the 
liver. This diminution was also found to be the case in the present 
research; moreover, feediug on cane-sugar produced no marked 
increase of the muscle-glycogen either in normal animals or in those 
in which the liver had been removed, W. D. H. 


Secretion of Lime by Animals. By B. Ievine and G. Sims 
Wgodhead (Proc. Boy. Soc. Edin 127, 308—316).—Dana and 
J. Y. Buchanan have stated their belief that the calcium carbonate 
excreted by polyps, &c., is absorbed as sulphate, and converted first 
into sulphide and then to carbonate. The authors, therefore, experi¬ 
mented with fowls, shutting them up so that they could obtain no 
lime other than that given to them as sulphate—the hens continued 
to lay eggs with normal shells. They also show that fowls are unable 
to store up in their gizzard more lime as carbonate than is sufficient for 
the formation of the shells of two or three eggs, and that if lime is not 
procurable, either they will lay soft eggs, or will cease to lay; there is 
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also a discussion as to the various parts of the bird which take part in 
the excretion of lime. W. P. 

Proteids in Milk, By J. Sebelie^ (Zeit. physiol . Ohem., 13, 
135—180).—See p. 450. 

Guanine in the Excrement of Spiders. By C. Wei^land ( Zeit 
Biol. , 25, 390—395).—Will and Gorup-Besanez have described 
guanine in the excrement of the spider, in the organ of Bojanus of 
the mussel, and in the green glands of the crayfish. ^ Yoit was not able 
to find it in the organ of Bojanus, hut he found it in the flesh of pigs, 
and also in the swimming-bladder of the Argentina sphyrmna. The 
present research is concerned with spiders; the excrement was col¬ 
lected and found to consist of roundish particles 4—10 mm. across, 
and of a reddish-yellow colour. Prom this, crystals of guanine were 
prepared which gave the reactions of that substance as described by 
Capranica (Zeit physiol . Chem 4, 233). W. D. H. 

Cystin. By Radziwillowicz (Chem, Oentr 1888, 1415, from 
Berlin, Min. Wochenseh., 25, 835—836).—In order to separate eystin 
from animal excreta, the author recommends extraction of the strongly 
ammoniacal liquid with amyl alcohol, evaporation and treatment of the 
residue with water. He thus isolated 0T milligram from 2 c.c. of solu¬ 
tion, and confirmed its presence with potassium mercuric iodide, iodine 
in potassium iodide or phosphotungstxc acid. Its toxicological action 
appears to be qualitatively the same with all animals, although 
differing in degree, not only with the different species hut also with 
different members of the same species. Spectroscopical investiga¬ 
tion shows that blood impregnated with cystin remained longer arterial, 
and its action appears to tend to the suppression of consumption of 
oxygen in the system. J. W. L. 

Relation between the Total Sulphuric Acid of the Urine and 
that Existing as Ethereal Sulphates in Rest and Work. By 
S. Sher (Biss, for MB. St. Petersburg , 2Sb. 4,1888—1889).—The total 
sulphuric acid (a) and that existing in the form of ethereal sulphates 
(b) in the urine of 26 persons of different classes (doctors, soldiers, 
prisoners, peasants, &o.), was estimated by day and by night, in work 
and at rest. It was found that a was less during rest than during 
work, that b was also less during rest, and that the ratio between a 
and b was less during rest than during work. 

Exceptions to these rules occurred when the work was excessive 
and exhausting. The mean quantities obtained were as follows:— 
Rest by day, a 1*4128, b 0*1733, ratio 8*1; by night, a 1*3343, b 
0*1601, ratio 8*3,* during the 24 hours, a 2*7471, b 0*3334, ratio 8*2. 

Wore by day, a 1*6176, b 0*1803, ratio 8*9; by night, a 1*3556, 
b 0*1408, ratio 9*6; during the 24 hours, a 2*9732, h 0*3211, ratio 9*2. 

T. M. 

Pepsin in Normal and Pathological Urine. By E. Stadelmaot 
(Zeit* Biol., 25, 208—231).—A proteolytic ferment acting like pepsin 
in an acid medium has been found by many observers in urine. 
Heumeister (Abstr., 1888, 516) brought forward a proof that this is 
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pepsin, when lie showed that in Carnivora injection of primary albu- 
moses into the circulation caused the appearance of deuteroalbumose 
in the urine; and deuteroalbumose when injected was similarly con¬ 
verted into true peptone. 

In the present research, the question whether the ferment is pepsin 
or another ferment something like pepsin was investigated by per¬ 
forming experiments with the ferment outside the body on fibrin; and 
the results may be thus summarised :— 

(1.) The ferment is true pepsin, as by its action all the products of 
peptic digestion are formed: protoalbumose, heteroalbumose, deutero¬ 
albumose, and peptone. (2.) If, however, the solution contain but 
little ferment, the only products of digestion are acid-albumin and 
small quantities of the primary (proto- and hetero-) albumoses ; and, 
indeed, these products can be obtained by the action of 0*25 per cent, 
hydrochloric acid without any pepsin on raw fibrin; the same 
strength of acid has no action on boiled fibrin ; but 1 per cent, hydro¬ 
chloric acid acts energetically by itself on boiled fibrin, forming even 
deuteroalbumose and peptone. 

The influence of small quantities of various salts on tryptic diges¬ 
tion has been investigated byNasse (Pfluger's Archiv, 11), Heidenhain 
(ibid., 10), and A. Schmidt (ibid., 13). This same question is here 
investigated for peptic digestion. A number of specimens, each con¬ 
taining tbe same amount of artificial gastric juice and fibrin, were 
taken, with different amounts of various salts, and the time noted in 
which solution of the fibrin occurred. A concentration equal to 0*02 
per cent, of various urates was found to exert inhibiting influence on 
the action of pepsin; much smaller percentages (0*004) of sodium 
sulphate, potassium sulphate, ammonium sulphate, and magnesium 
sulphate produced the same effect, whilst sodium chloride and sodium 
phosphate only exerted a similar action when present to the extent of 
0*01 per cent. 

The urine of various patients was investigated as follows: Tbe 
urine was divided into three parts: (1) was diluted with 0*25 
per, cent, hydrochloric acid in the proportion of 1 of urine to 3 
of dilute acid; (2) fresh, raw fibrin was added to extract the 
ferment, the fibrin was then washed and digested in 0*25 per cent, 
hydrochloric acid; (3) was the control specimen; it was treated 
as in (1), but was also boiled, fibrin being then added to each. 
Trypsin was sought for but never fonnd. In fever patients, pepsin 
seems never absent from the urine; this includes typhoid fever, in 
which some have failed to find the ferment. Also in severe cases of 
stomach disease, including cancer, pepsin was often found. No 
diagnostic value can therefore be attached to the presence or absence 
of pepsin in the urine in cases of disease. W. D. H. 

Formation of Volatile Fatty Acids in the Amxnoniaeal 
Fermentation of Urine, By E. Salkowski (Zeit physiol Chem 
13, 264—274),—The peculiar smell of ammoniacal urine is chiefly due 
to the formation of volatile fatty acids. 

A quantity of normal urine was divided into two parts, one part was 
distilled with strong sulphuric acid, the other was allowed to undergo 
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the ammoniaeal change, and then similarly distilled. The^ distillates 
were then titrated with J normal sodinm hydroxide solution. As a 
mean of eight analyses, the distillate of 300 c.c. of fresh urine con¬ 
tained acid equivalent to 2 c.c. of the alkaline solution, and of the 
stale urine, acid equivalent to 12*2 c.c. of the same solution ; that is, 
it has increased more than sixfold. Traces of hydrochloric acid were 
found in both distillates, but this error is probably a constant one. 

Beckoning 1500 c.c. as an average day’s urine, the volatile acid per 
diem would be equivalent to 0*15 gram of acetic acid (a number 
probably a little too high), this is increased to 0*915 gram on the 
occurrence of putrefactive changes. In different specimens, the 
stronger the alkalinity of the urine the greater the amount of volatile 
acids obtained. 

This acidity is not due to carbonic anhydride obtained by decom¬ 
position of ammonium carbonate; the ammonium carbonate in some 
experiments being first removed by barium hydroxide; and fresh urine 
mixed with ammonium carbonate gives the same amount of acidity in 
the distillate as a similar specimen to which ammonium carbonate 
was not added. The acids present appear to be acetic, propionic, and 
butyric, Beeent researches seem to have established the fact that 
normal urine contains carbohydrates, and by means of the furfur alde¬ 
hyde colour reaction with a-naphthol (Udranszky) these can be tested 
for. This reaction is, however, very weak in stale urine, hence, the 
conclusion is drawn that the fatty acids are formed from the carbo¬ 
hydrates during the ammoniaeal fermentation. Uric acid is found only 
in traces in putrid urine: ceratinine is, however, fairly abundant* 
Acetone is apparently unaltered by the ammoniaeal fermentation; 
phenol and cresol are increased in quantity; the power of reducing 
copper oxide or silver oxide in alkaline solutions is fairly strong in 
putrid urine. W* D, H. 

Evolution of Hydrogen Sulphide in Urine and the Beha¬ 
viour of Sulphur in the Organism. By E. Salkowski {Chew, 
Oentr., 1888, 1471, from Berlin Min , Wochensch., 25, 722—726).—The 
author considers that the evolution of hydrogen sulphide from urine 
is to be traced to the action of bacteria on the neutral sulphur com¬ 
pounds contained in the urine. It accordance with this, it was found 
that when nutritive solutions containing suitable thiosulphates were 
inoculated with urine already containing hydrogen sulphide, large 
quantities Of hydrogen sulphide were liberated, showing the reducing 
power, of such bacteria. Similar experiments on‘sulphates were 
attended with a like result. No trace of thiosulphates could, how¬ 
ever, be detected in healthy urine. 

Experiments made to determine the ultimate disposal of flowers of 
sulphur, introduced into the intestinal canal showed that a part was 
absorbed, and of this, one part went to form sulphuric acid, whilst the 
remainder was separated as neutral sulphur compounds (“ neutraler 
. Schwefel”)- During the hydrogen sulphide fermentation, only a part 
of, the sulphate was reduced; how large this proportion was could not 
Wasoeri&bed. J. w. L, 
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Physiological Effect of Amyl Nitrite, By T. L. Bbunton and 
T. J. Bokenham (.Pharm . J. Trans . [3], 19, 491).—The authors have 
found that officinal nitrite of amyl is uncertain in its action by reason 
of the absence or small proportion present of the active constituent, 
the loss being due either to its volatility or to some chemical change 
in the liquid. The freshly made nitrite was alone trustworthy; speci¬ 
mens a few days old having been found ineffectual in producing the 
usual physiological results. It is suggested that the freshly prepared 
nitrite should be put up for use in small glass capsules. The authors 
infer from physiological experiments, which are detailed in the paper, 
that the preparation is indebted for its medical efficacy less to either 
one or other of the two amyl nitrites than to the isobutyl nitrite 
which is known to be present in the ordinary “amyl nitrite.” The 
great importance of an investigation that would determine the physio¬ 
logically active ingredient, and secure its presence in determinate 
quantity in the officinal preparation, is pointed out. B. B. 

Formation of Adipoeere. By K. B. Lehmaot (Bied. Gentry 1889, 
66 ).—Horse-flesh was placed in a flask and exposed to a continuous 
stream of a pure river water. After seven months had elapsed, it was 
found that the fatty acids had increased 100 per cent, as compared 
with another similar piece of flesh which had been preserved in alcohol. 

E. W. P. 


Chemistry of Vegetable Physiology and Agriculture. 

Influence exerted by Salicylic Acid on the Proportions of 
Glycerol and Alcohol formed in Wines. By L. Weigebt (Ghem. 
Gent r., 1885, 1511, from Mitt Ghem.-physiol., Versnchs-Stat, Kloster- 
neuburg bei Wien , 5, 54—58).—Experiments conducted by the author 
on the influence exerted by salicylic acid on the rate of fermentation 
of must, show that the addition of 20—40 grams of the former per 
hectolitre df the latter retards, but does not ultimately prevent, the 
fermentative process. The influence exerted is not always the same; 
in two cases, in which 20 grams of salicylic acid per hectolitre was 
employed, 10*46 volume per cent, of alcohol and 4*8 per cent, of extract, 
and8*37 volume percent, of alcohol and 2*89 percent, of extract were 
obtained. In another comparative experiment, in which 40 grams of 
salicylic acid per hectolitre was employed, 6*16 volume per cent, of 
alcohol and 11*5 per cent, of extract and 7*64 volume per cent, of 
alcohol and 3*6 per cent, of extract were obtained. The proportion of 
glycerol formed is not altered by the addition of salicylic acid. 

J. W. L. 

Asparagine and Tyrosine in Dahlia Bulbs. By H, Leitgbb 
(Ghent* Gentr., 1888,1397, from MU. hot Inst Graz, 1, 215—236).— 
The author has found that the presence of considerable quantities of 
these substances may be overlooked when extracted from the bulbs 
with alcohol, owing to the presence of a viscid liquid substance which 
prevents them from crystallising, J. W. L. 
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Juice of Bassia Latifolia. By E. Heckel and F. Scheagden- 
hatiefen (Gompt . reticle 108, 103—105),—The dried juice of Bassia 
latifolia forms a rosy-white, somewhat hard and compact mass, resem¬ 
bling- gutta-percha, but becoming soft and even sticky when kneaded. 
At 105°, it loses 60 per cent, of water. In order to remove woody 
fibre, &c., it is treated with warm water acidified with sulphuric 
acid, well squeezed, and dried on a water-bath. It is pale brown, 
hardens after some days, and becomes covered with a white efflorescence 
readily soluble in chloroform, carbon bisulphide, and hot alcohol, but 
almost insoluble in cold alcohol. From hot solutions, it separates in a 
gummy mass, which is easily powdered when dry. Sulphuric acid 
colours the substance yellow and then brown, and the colour is not 
altered by chloroform, but if feme chloride is added to the mixture 
the upper layer becomes rose-coloured and afterwards bine; this 
reaction is not due to the presence of cbolesterin. Concentrated 
nitric acid produces no picric acid, and it is not affected by hydro¬ 
chloric acid or by fused potash. When heated, it decomposes without 
forming auy crystals. The substance has the composition C 8 H J2 0, 
The portion insoluble in alcohol or acetone has the consistency of 
gatta-percha, but is much more adhesive and hardens more easily. It 
is not likely to replace gutta-percha, but a mixture of equal parts of 
the two substances may be used for galvano-plastic moulds, and 
softens very readily in warm water. The ash of the substance contains 
a small quantity of sodium chloride, calcium phosphate, and a large 
proportion of calcium sulphate. C. H. B. 

Analyses of Fruits from the Southern States, with reference 
to their Food Values. By C. L. Parsons ( Amer . Chem. 10, 487— 
488).—Konig, in his summary of fruit analyses, has hut one analysis 
of oranges. The examination of eight varieties of Florida oranges, 
as well as pomegranates and persimmons, is now described, and the 
results given in a table. The flavour and general edibility of Florida 
oranges varies nearly with the percentage of cane-sugar; this varies 
from 0*84 and 0*97 in bitter-sweet and sour oranges, to 8*07 in the 
Mandarin orange. H, B. 

Legummosse in Acid Soils. By P. ee Mokeesir (Cornet rend.) 
108, 62—64).—It is generally supposed that the presence of calcium 
carbonate in a soil is essential to the proper growth of leguminosse 
which can be used as fodder. The author finds, however, that lupins, 
cloyer, and other leguminossB will grow luxuriantly in the acid soils 
in the department of La Manehe, provided that the soils are mixed 
with phosphates or with phosphates and potassium chloride. Ho 
improvement was obtained by mixing the soil with lime without 
phosphates. . The superphosphates, which are themselves acid, act even 
more beneficially than the normal phosphates. It follows from these 
results that calcium carbonate is not essential, but in presence of 
phosphates and potassium salts, leguminosse cau obtain sufficient 
calcium from the compounds of the latter with the humous substances 
ysfhjch are present in the soil. .. ' 0, H. B. * 
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Phosphates and Cereals. By J. Raulin ( Compt. rend., 108, 64 
—66).—The author has repeated the experiments made in 1877 
(Abstract, 1888, 85). 200 kilos, of phosphoric anhydride per hec¬ 

tare being added in the form of natural phosphates the first year, 
and 40 kilos, per hectare in the following year. Similar plots were 
treated with only 40 kilos, of phosphoric anhydride per hectare in the 
form of soluble or precipitated phosphates, the same amount being 
added each year. The results show that fossil phosphates can be used 
with the same success as precipitated or soluble phosphates, provided 
that in the first year the fossil phosphates are added in five or six 
times the usual quantity. The experiments were made with maize 
and wheat, and the results were most strongly marked in the case of 
maize. C. H. B. 

Analysis of a Soil from Washington Territory. By E. A. 
Schneider ( Amer . J. Sci 36, 236—247).—The author has examined 
a soil of the following composition from Washington Territory, which 
is derived from a rock of the composition given below:— 


Insoluble Insoluble Si0 2 soluble Organic 
in HC1. in Na 2 C0 3 . in Na 2 C0 3 . matter. 

Rock ........ 75*41 63*84 1*57 — 

Soil.. 71*42 63*69 7*78 3*52 

SiOej. PjOg. SOg. HgC. E 2 0. Na^O. CaO. 

Rock. 50*85 0*76. 0*05 0*34 1*13 2*37 9*33 

Soil. 58*16 0*43 0*07 1*77 1*68 2*56 4*57 

MgO. FeO. Fe^Og. AI 2 O 3 . 

Rock. 5*57 7*11 10*03 12*54 

Soil. 1*99 — 10*59 15*03 


The results, except the first three, in e^ch case are by fusion of the 
rock and soil. By sifting, the soil was divided into particles above 
2 mm. cube, between 2 mm. and 0*6 mm., and below 0*6 mm. the latter 
constituting the bulk of the sample; this was mechanically analysed by 
Hilgard’s method and 14*46 per cent, of brownish-yellow clay was 
obtained; 17*38 per cent, of brick-red sediment with hydraulic value 
less than 0*25 mm.; 51*17 per cent, of light chocolate stuff between 
0*25 and 8 mm. h.v., and 16*86 per cent, of greyish-black sediment 
resembling the mother rock, with hydraulic value 8 to 64 mm. Each 
of these and the siftings above 2 mm. were analysed, both by fusion 
and by extraction with hydrochloric acid; the results are tabulated in 
the original. The coarsest particles approach nearest to the mother 
rock in composition, the lime and phosphoric acid are lowest in the 
clay, but when the clayey water was evaporated down instead of 
'separating in the ordinary way, the percentage of these constituents in 
the residue was CaO 2*60, P 2 0 5 0*65, as compared with CaO 0*41 and 
P2O5 0*11 in clay Separated in the ordinary way. There' is a great 
difference between the amount of the various constituents dissolved by 
hot or by eold J hydrochloric acid, and the variation is different for each 
constituent and in different soils. The author points out that plants 
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probably derive their nutrition from the finest particles of the soil, and, 
there is good reason to suppose* by the help of carbonic and feeble 
organic acids; therefore he does not consider chemical analysis as 
suitable for deciding as to the fertility of a soil, because although 
the larger proportion of the valuable constituents may be so locked 
up in the larger particles as to be inaccessible to the plants, yet they 
would succumb to the attacks of boiling hydrochloric acid, and then 
from the analytical results, these imprisoned constituents would be 
erroneously registered as useful to vegetation. D, A* L. 

Algerian Soils. By A. Ladureau (Gonvpt rend., 107, 1154— 
1155).—The soil of Algeria is generally deficient in phosphates. In 
the department of Algiers, the quantity of phosphoric anhydride per 
kilo, varied from 0*30 to 1*97 grams, the mean being 0*76; in the 
department of Oran, the limits are 0*23 and 1*37, the mean being 
0*54: in the department of Constantine, the mean is 0*69, and the 
limits 0*30 and 1*25. The general mean is 0*68. C. - H. B. 

Action of Perrons Sulphate in Various Soils, By P. M. Dela- 
charbonsy and L. Destremx { Bind . Oentr 1889, 9—14).—Wheat was 
sown on soils containing quantities of iron varying from 1*740 to 
4*321 per cent.; it was observed that the sulphate was productive of 
increased yield only when the iron of the soil was present in small quan¬ 
tities, the increase ceasing when the percentage of ferric oxide reached 
3 per cent., and was detrimental when the percentage was 4 per cent. 
In a second experiment, when potatoes were the crops (the land being 
deficient in lime, lime was added in the form of sulphate and car¬ 
bonate) the same results as to yield were noted. The same results 
were likewise observed when lucerne and hay were grown. Ferrous 
oxide appears to be a good manure for pastures in which much moss 
is present, and may be applied at the rate of 300 Kbs. per hectare, 
or more if necessary; it mm be applied dry, or dissolved in water 
in the ratio of 5 kilos, per hectolitre, and in the month of March 

E. W. P, 


Comparative Mammal Value of the Nitrogen in Sodium 
Nitrate and Ammonium Sulphate. By Baessler (Bied. Oentr., 
lbotf, 14 18).—Potatoes being the. crop experimented on, and the 
soil sandy, it was found that ammonium sulphate, even when in com¬ 
bination with sodium nitrate, did not produce an increased yield 
commensurate with the extra expense ; on the other hand the sodium 
mtrate was very effective. In 1888, oats were grown on humous 
sand, which had previously received 40 kilos, of phosphoric acid per 
hectare, after which sodium nitrate and ammonium sulphate were 
added; m this case, both manures produced a like increase of the 
gram, but the mtrate brought a greater yield of straw. The good 
action of the sulphate is ascribed to the wet weather. E. W P 


f n°^ cf! a ' \ A ' PETEKMAlra (Chmi. Omir., 
JSS8, 1438, from Bull. Sta.t. agr. Gembloux, 1888, 42 1_£>),,_The 

of two specimens gave tie foHowing percentage’ results 
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P 2 0 s . N. K«Q. 

1. 6*2 8*0 1*0 

II. 11*8 2*0 1*7 

A third specimen, also from Cuba, consisted almost entirely of 
potassium sulphate. The magnitude of these deposits is not known 
to the author. J. W. L. 


Analytical Chemistry. 


Draught Arrangement for Water-baths. By C. Winkler 
(Ber., 21, 3563—3567).—The arrangements for keeping water-baths 
supplied with water and the draught cupboards in which they are 
placed are described with sketches. 

Volumetric Estimation of Sulphur by means of Balium 
Chloride. By C. and J. J. Beringer (Chem. News , 59, 41—42).— 
The authors have made numerous experiments with solutions of 
500 c.c. each, containing 10 c.c. of acetic acid and 10 grams of sodium 
acetate, in some cases with the addition of varying quantities of 
sulphuric acid, whilst in other cases 20 c.c. of sulphuric acid and 
varying quantities of different salts were added. In most cases, the 
sulphuric acid could be readily titrated with barium chloride, even in 
the presence of 5 grams of sodium, ammonium, zinc, ferric, or copper 
chloride, or of 5 grams of potassium nitrate or nitrite, or of 1 gram of 
calcium chloride, but with ferrous chloride the results were low, and 
with sodium phosphate or arsenate high, therefore, if present, the 
former must be oxidised, and the latter precipitated by means of ferric 
chloride. For estimating sulphur, the mineral or other substance is 
dissolved in water; if necessary being first oxidised with nitric 
acid, or by fusion with 5 grams of nitre, or with fusion mixture. 
The solution is mixed with acetic acid and sodium acetate, so that no 
free mineral acid is left in the solution, which is then made up to half 
a litre, and while steadily boiling is titrated with barium chloride, 
until a test quantity just shows a precipitate with sulphuric acid. 
The method gives good results. As much as 100 c.c. of acetic acid 
and 50 grams of sodium acetate have been employed in experimental 
solutions'without impairing the results. Titrations in the cold are 
altogether unsatisfactory. D. A. L. 

Estimation of Hydrogen Sulphide. By L. L, de Koninck 
(Zeit angm , Chem., 1888, 31L).—The author published, in 1870, a 
method for the determination of hydrogen sulphide, which consisted 
in absorbing it by a solution of silver nitrate and oxidising the washed 
silver sulphide by bromine-water, when, after filtering from silver 
bromide the sulphuric acid was obtained in a solution free from non¬ 
volatile substances. He now replaces the silver nitrate by a Solution 

VOL. lyi. 2 g 
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of mercuric cyanide mixed with ammonium chloride. Such a solution 
gives, with hydrogen sulphide, a flocculent precipitate easily collected 
and washed. This dissolves readily and completely when warmed 
with bromine-water. The mercuric bromide produced being soluble 
as well as volatile, the advantage of the former method is attained 
without filtration. The single test determination reported, made on 
a measured volume of pure hydrogen sulphide, gave a very satis¬ 
factory result. M. J. S. 

Estimation of Nitrogen by EjeldahTs Method. By L. L’Hote 
(Gomph rend , 108, 59—62).—The results obtained by Kjeldahl’s 
method were compared with those obtained by means of soda-lime. 



Ejeldahl. 

Soda-liine. 

Casein .. 

.. 13-32 

9-24—9-56 

Dried blood. 

.. 11-83 

11-47 

Powdered horn. 

.. 13-66 

13-46 

Wheat flour ( 1 ). 

.. 2-22 

1-84 

„ (2). 

.. 2-38 

2-05 • 

Yegetable soil (St. Pierre) .. 

.. 0-0870 

0-0730 

„ „ (Sevres). 

.. 0-3720 

0-3180 


The substance was heated with concentrated sulphuric acid, mercury, 
and mercuric oxide or anhydrous cupric sulphate, and was then 
mixed with sodium hydroxide and sulphide, C. H. B. 

Note by Abstractor .—No mention is made of the addition of potas¬ 
sium permanganate, and the omission of this part of the process 
would account for the low results, since it is known that the addition 
is essential in the case of substances which are not readily oxidised. 

C. H. B. 

A Source of Error in the Estimation of Nitrates in Soils. 

By M. Gtiunti (Ghem. Gerkr 1888, 1496, from Staz. sperim. agrar. 
ifrtL, 15, 5—15).—The experiments carried out by the author show that, 
during the time occupied in extracting the nitrates from soils prior 
to their determination, the quantity of nitrates is reduced considerably, 
owing to the micro-organisms ; at temperatures varying between 24° 
and 27% the diminution amounted to a quarter to one-half of the quan¬ 
tity of nitrates present per 24 hours, whilst at a temperature of 15° to 
17% it amounted to nearly as much, although *at first it was less. 
The author has made comparative experiments with different soils, 
and, in addition to the ordinary method, has made comparative 
determinations after sterilising with chloroform. In the latter case, 
no diminution of the amount of nitrates occurred at the end of six 
days, He recommends, therefore, sterilisation of the soil before 
extracting the nitrates; J. ^ 

Estimation of Nitrates in Natural Waters. By L, Spiegel 
B er., 21 , 3568).—A claim to priority (compare Zeltsch /, Sygiene, 2, 
163) as regards the use of diphenyiamioe for this purpose (compare 
Hooker, this vol., p. 312). , , 
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Calculation of Phosphoric Acid Estimations. By W. Mielcke 
(Zeit angew. Chem., 1888, 288).—A table giving the percentage of 
phosphoric anhydride for every 2 milligrams of magnesium pyro¬ 
phosphate between 0*04 and 0 32 gram, when 0*5 gram of substance 
is employed. M. J. S, 

Direct Estimation of Phosphoric Acid as Triealcic Phos¬ 
phate. By H. Tzschucke (Zeit. angew. Chem., 1888, 383—385).—To 
the phosphate solution, there is added so much hydrochloric acid 
that calcium chloride produces no precipitate, then calcium chloride, 
and, lastly, an excess of ammonia. The mixture is immediately 
diluted with twice its volume of cold water, filtered at once on a 
rapid filter, and the precipitate washed with cold water. The excess 
of calcium chloride must not be large, and warming is to be avoided. 
Substances which already contain sufficient calcium have simply to 
be dissolved in hydrochloric or nitric acid, and precipitated by 
ammonia. If sesquioxides are present, the phosphoric acid combined 
with them must be determined separately. In the case of impnre 
substances, the results are admittedly only approximate, but the 
facility of the determination gives it a certain value. M. J. S. 

Estimation of Phosphoric Acid in Basic Slag. By M. A. v, 
B?eis ( Zeit angew. Chem 1888, 354—362).—The methods proposed 
for this purpose are already very numerous. The mode of dissolving 
the substance has been varied according to the views held respecting 
the presence and value of the iron phosphide. The author has not 
met with this compound in the slag, and regards its occurrence as so 
rare that it need not be taken into consideration. He has made 
comparative experiments on the following methods of effecting solu¬ 
tion :—Klein’s fusion method (Abstr.* 1886, 740); Kosmann’s aqua 
regia treatment (Abstr., 1881, 489) ; treatment with nitric acid 
(Jensch); Brunnemann’s process with aqua regia and sulphuric acid 
(Abstr., 1887, 527)’; Klein’s, with hydrochloric acid (Abstr., 1886, 
835) ; the same as used by Thilo and by KennepobI without removal of 
silica (Abstr.» 1888, 321); Togel’s 6old treatment with hydrochloric 
acid; Muller’s, with hydrofluoric acid; Mohr’s, with dilute sulphuric 
acid (Abstr., 1887, 864); and that of Ende and Logos with con¬ 
centrated salphuric acid ( Abstr., 188 7, 527). The results from all these 
methods agreed within 0*15 per cent., showing that the simplest of 
them, the treatment with hydrochloric acid without removal of silica, 
may be adopted when the phosphoric acid is thrown down by 
molybdate. Of methods of determinal ion, the following were tested:— 
A, weighing as magnesium pyrophosphate after precipitation with 
molybdate; B, precipitation by molybdate at 90° from a solution con- 
itaming 20 per cent, of ammonium nitrate, and weighing, after drying 
at 100—110°; C, determination as molybdenum phosphomolybdate 
by igniting the precipitate thrown down at about 4u° (Meineke) ; D, 
Korschelt’s potassium molybdate method ; E, Tbilo’s ammonia titra¬ 
tion method (Abstr., 1887, 526), which, for its convenience and 
rapidity, the author prefers to all others, where extreme accuracy is 
not wanted; The most suitable indicator is azolithmin. The change 

0*0 
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of colour is somewhat gradual, but the reddish-violet tint correspond¬ 
ing to the point of neutrality is easily recognised after practice; F, 
Schindler’s titration with lead acetate (Abstr., 1888, 753, 757); G, 
determination of the ammonia in the precipitate, according to Isbert 
and Stutzer (Abstr., 1888, 194); K, Mallot’s nraninm titration 
method (Abstr., 1887, 1063); \, Mobr’s nraninm method (loc. dt .); 
Ii, direct precipitation by magnesia mixture, after adding^ citric acid 
(see Vogel, Abstr., 1888, 991). Following Vogel’s instructions 
exactly, the resalts came out too high, the precipitate being con¬ 
taminated with silica, lime, and iron. The filtration, moreover, is 
very tedious. The following improved process is recommended:— 
10 grams of the powdered slag is boiled with 50 c.c. of concentrated 
hydrochloric acid; 50 c.c. of rcmeentrated sulphuric acid is then 
added, and the mixture heated until white fumes appear. After 
dilution, it is again boiled until all the iron is in solution, then cooled 
and made up to 504 c.c. 32 e.c, of the filtered liquid is then pre¬ 
cipitated according to Vogel’s directions. Each centigram of pyro¬ 
phosphate corresponds to 1 per cent, of phosphoric acid. The whole 
determination requires 2-^ hours. M. precipitation by molybdate in 
citric acid solution (Werenskjold). The reagent used is prepared by 
dissolving 300 grams of ammonium molybdate to 1 litre, adding half a 
litre of 59 per cent, citric acid solution, heating, addmg half a litre of 
nitric acid (1*4), boiling until any traees of phosphoric acid present ai*e 
precipitated, and then oxidising the reduced molybdic acid by a tew 
e.c, of hydrogen dioxide. The reagent and the phosphate solution 
should be boiling when mixed, and the mixture kept for 5 or 
19 minutes at 109°1 The weight of the precipitate, multiplied by 
0*03933, gives that of the phosphoric anhydride. hT, ignition of the 
precipitate ol tamed as in B. The results are more regular than 
those obtained by drying at 100°. With the exception of D, G, and I, 
which are condemned, these methods all give fairly concordant 
results; L is the best for accuracy, E for rapidity. M. J. S. 

Decomposition of Insoluble Silicates. By A. Johnstone 
(Phew, Kews, 58, 310),—A small-quantity of the silicate is placed on 
a layer of ammonium fluoride in a platinum crucible or on a piece of 
platinum foil and heated before the blowpipe; when most of the 
fumes have passed away, a little more fluoride is pressed into the mass 
and the whole again heated. After repeating this operation, usually 
five or six times, the silicates are sufficiently decomposed for the 
identification of the bases. Felspars, mica, garnet, zircon, Ac., have 
been successfully treated by this method. D. A. L. 

Estimation of Carbonic Anhydride in the Air for Hygienic 
Ihirpcses, By Q. Luxes and A. Zechxxdoef (ZeiL angew . Chm^ 
lb8S, 39,5 ; —399).—The authors adopt the principle of Angus ^Smith’s 
mini metric method, but instead of observing the first appearance of 
turbidity in a solution of an alkaline earth, they employ a dilute standard 
solution of sodium carbonate coloured with phenolphthalpin* and' 
ascertain the volume of air required to produce decoloratiop by the 
of the normal into the hydrogen ''carbonate. They r^epeq^ 
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in end an india-rubber band-pump delivering 70 c.c. at eacb compres¬ 
sion and furnished with valves. This delivers tlie air into a bottle of 
110 c.c. capacity in which it is shaken with 10 c.c. of the soda solution, 
prepared by diluting a decinormal solution {to which 1 gram of 
phenolphthalein per litre Las been added) 50-fold with boiled water. 
With these conditions, air containing G’3 per cent, of carbonic anhy¬ 
dride requires two fillings of the pump, whilst 0‘03 per cent, requires 
48 fillings. These, and the intermediate values, were ascertained by 
empirical experiment, and are not applicable to apparatus of other 
dimensions. M. J. S. 

Electrolytic Detection of Mercury. By 0. H. Wolff (Zeit 
angew. Ghem 1888, 294—296).—The solution to be tested is passed 
slowly through a vertical tube containing the electrodes. The positive 
electrode is a spiral of stout platinum wire lying close to the walls of 
the tube. The negative electrode is a spiral of steel pianoforte wire, 
which has been first coated with copper and then silvered. If the 
solution contains organic matter, this is to be destroyed by hydro¬ 
chloric acid and potassium chlorate. It is then acidified with 3 or 4 
per cent, of sulphuric acid and passed three times through the tube 
at the rate of 12 or 15 drops per minute. The steel spiral is then 
removed, dried by dipping in alcohol and ether, and sealed up in an 
elongated glass bulb with drawn-out neck. After heating so as to 
drive the volatilised mercury into the narrow neck, the lower end of 
the bulb is cut off, the spiral removed, and a crystal of iodine intro¬ 
duced. By careful heating, the vapour of the iodine is passed over 
the mercury and converts it into iodide. As little as O'Gl milligram of 
mercury in 100 c.c. can be thus detected. If the quantity is some¬ 
what larger, the portion of the tube containing the sublimate may be 
introduced into a short, wide test-tube, bedded in sand in a crucible, 
and be sublimed on a microscopic cover-glass. M. J, S. 

Analysis of the Raw Materials and Products of the Iron 
Industry. By C. Meineke (Zeit, angew* Ghem., 1888 ? 252—261; 
compare p. 310) .^-Precipitation by Ammonia .—This is chieSy of 
service for the separation of the iron-group from calcium and magne¬ 
sium. Blum (Abstr., 1888, 324) has called attention to a possible 
error arising from the dissociation of ammonium chloride on boiling, 
but the author shows by numerous test analyses of solutions of known 
composition, as well as by comparison with the carbonate and acetate 
methods of separation, that boiling for only a short time invariably 
leaves some calcium and generally magnesium in the iron precipitate. 
Moreover, he does not find alumina redissolved even when the boiling 
is continued until the smell of ammonia is no longer perceptible. An 
attempt w&s made to determine calcium by adding to the acid solution a 
known excess of oxalic acid, then precipitating by ammonia and titrat¬ 
ing the excess with permanganate; but more oxalic acid passes into 
the precipitate than corresponds with the calcium present, in conse¬ 
quence, seemingly, of the formation of a double oxalate. 

„ Neither Bloxam’s phosphate method, nor that depending on the 
precipitation of the iron by barium carbonate, effects a complete 
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separation of ilie manganese. Mercnrie oxide separates iron and 
manganese imperfectly, but it can be used with, great convenience for 
the determination of the alkalis in silicates decomposable by hydro¬ 
chloric acid (such as blast-furnace slags). After the evaporation to 
render silica insoluble, the unfiltered hydrochloric acid solution 
is mixed with excess of mercuric oxide, and is evaporated to 
dryness and ignited gently. The aqueous extract will then contain 
nothing but the alkalis with a little calcium. The latter is separated 
by adding a few drops of ammonium oxalate, and the smallness of the 
amount of ammonium salts in the filtrate renders the treatment of the 
alkalis extremely easy. Alumina when present as sulphate or fluoride 
is not precipitated by mercuric oxide. 

Precipitation by Zinc Oxide ,—The sesquioxides can be completely 
separated from manganese, nickel, and cobalt by zinc oxide. The 
process of Mathesius consists in oxidising with bromine, evaporating 
to dryness, taking up with hydrochloric acid, nearly neutralising with 
ammonia, and precipitating with zinc oxide. After partial filtration, 
the manganese is precipitated by Wolff’s method with bromine and a 
current of air containing ammonia. The precipitate contains zinc as 
well as other impurities to the extent of several per cent. After 
re-solution and reprecipitation, zinc is no longer present, but the 
presence of other oxides raises the result beyond admissible limits. 

Precipitation by Nitro$o~fi-naphihoL — This method proves very 
advantageous for the separation of iron, copper, and cobalt from 
manganese. The iron precipitate is free from manganese. Traces of 
iron, however, pass into the filtrate and are found in the manganese 
precipitate, which is further liable to be contaminated with silica and 
nickel* A great advantage of this method is that it accurately 
separates iron and alumina, the latter not being precipitated by nitroso- 
0-naphthol. It can be thrown down by ammonia from the filtrate as 
usual, and if but little manganese is present, the copious addition of 
ammonium chloride prevents it from precipitating with the alumina. 
The determination of calcium and magnesium is not interfered with 
by the nitroso-j3-naphthol, Phosphoric acid will be entirely precipi¬ 
tated with the iron if acetic acid is the only free acid. M. J, 8. 

Volumetric Estimation of Cobalt in presence of Man¬ 
ganese, Nickel, &c. By N. McCulloch (Chem. News* 50, 51— 
52).—Cobalt in the presence of cyanides reduces chromic acid in 
.accordance with the equation 6Co(OU?) 3 -f 24KCN + 2Cr0 3 -f. 
3E 2 0 = 3E e Co2(Cl i r) 12 + Cr 2 G 5 4- 6EJELG, and the resulting 
potassium cohaltioyanide is a stable compound of constant com¬ 
position* On this basis, the author has devised the following 
method for the estimation of cobalt in the presence of nickely man¬ 
ganese, lead, arsenic, or phosphorus ; copper must be absent and 
iron is best eliminated. Standard solutions of dichromate and potas¬ 
sium cyanide in suitable proportions, and a few drops of ammonia, 
are boiled in a flask fitted with a double-bored, cork carrying a 
thistle funnel dipping into the liquid and a tube for the escape of 
£fceam; the hot solution to be examined, is then poured down the 
*he whole treated with warn, concentrated, amiaonihm 



ANALYTICAL CHEMISTRY. 


443 


chloride solution and boiled to expel volatile cyanides. To prevent 
the formation of ferrous cobaltocyanide and double cyanide of iron 
and nickel in the subsequent treatment with ferrous salt, nickel 
sulphate solution is added until no further precipitate is formed, but not 
in great excess. The contents of the flask are poured into excess of hot 
standard ferrous ammonium sulphate solution, acidified with a few 
drops of hydrochloric acid, and titrated with dichromate in the usual 
way. The percentage of cobalt is calculated from the diehromate 
reduced in the first instance. A correction, which should be ascer¬ 
tained by blank experiments, must be made for the dichromate 
reduced by boiling with the cyanide and ammonia. The anther 
strongly recommends the method. D. A L. 

Estimation of Chromium, Iron, and Manganese by means 
of Hydrogen Peroxide. By A. Carnot (ConvpL rend ., 107, 
997—1000 and 1150).—Chromic acid in an acid solution is reduced by 
hydrogen peroxide, but in alkaline solutions chromic salts are 
oxidised to chromates by this reagent. A dilute solution of a 
chromium salt is heated to 100°, mixed with a few cubic centimetres 
of hydrogen peroxide, then with excess of ammonia, and again heated 
to boiling. The solution at first becomes turbid and brown, bnt the 
colour rapidly changes to pale-yellow owing to the formation of am- 
moninm chromate. If any chromic oxide remains unoxidised, it is 
allowed to subside and is redissolved in acid and again treated in tbe 
same way. After boiling to expel excess of hydrogen peroxide, the 
chromic acid formed may be estimated voiumetrically by hydrogen 
peroxide (this voL, p. 311). The solution from this operation may be 
mixed with sodium or ammonium acetate and the chromium precipi¬ 
tated with sodium phosphate. 

After boiling with hydrogen peroxide and ammonia, and separation 
of the metals precipitated by ammonia, the chromate may be reduced 
by hydrogen sulphide and the chromium precipitated by adding 
ammonia. 

, In the case of mixtures of chromates and chromic salts, the chromic 
acid is first estimated voiumetrically by hydrogen peroxide, and the 
total chromium in the same solution is precipitated as phosphate or 
hydroxide. In the case of solutions containing chromium mixed with 
iron or aluminium, the former is oxidised to chromic acid, which is 
estimated by hydrogen peroxide, and in the same solution the chro¬ 
mium and iron or chromium and aluminium are precipitated together, 
the aluminium or iron being estimated by difference. 

If an ammoniacal solution of a manganese salt is mixed with 
hydrogen peroxide and boiled, a precipitate is obtained of the compo¬ 
sition Mh 6 0h, but it can only be purified from other bases by repeated 
re-solution and reprecipitation. The manganese in this precipitate 
can, however, be more readily determined voiumetrically by means of 
standard oxalic acid, sulphuric acid, and potassium permanganate, 
G fi = Mn* 0. H. B. 

Estimation of Titanium in Natural Silicate*. By P. Holland 
(Gkem. News, 95, 27—29).—In preliminary experiments, the author 
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satisfied Mm self tliat tit-mi am oxide does not suffer loss when it 
is treated with hydrofluoric acid in presence of sulphuric acid, 
although the loss is great when none of the latter acid is present 
(Riley, this Journal, 1859, 13), and that titanic oxide may be 
completely precipitated after fusion with potassium hydrogen sul¬ 
phate. He finds the following method gives good results:— 
2 grams of titaniferons rock or mineral is moistened with dilute 
sulphuric acid in a platinum crucible, and 5 grams of hydrofluoric 
acid is gradually added. The crucible is now covered and heated 
in an air-bath, starting at 100° but subsequently raising the tem¬ 
perature until the residue appears dry; concentrated hydrochloric 
acid is added and the crucible is again heated. Any undissolved 
titanic oxide is collected on a filter, ignited, fused with potassium 
hydrogen sulphate, dissolved, and the filtered solution added to the 
hydrochloric solution, w T hich has been oxidised by a few drops of chlo¬ 
rine-water, and the combined solutions are made up to half a litre and 
divided into two portions. In one, the alumina, ferric, and titanic 
oxides are precipitated together by means of ammonium acetate, care 
being taken to remove all the alumina from the solution by further 
precipitation. The united precipitates are weighed, finely powdered, 
and fused with potassium hydrogen sulphate, quickly extracted with 
water at 80° containing a little sulphuric acid, made slightly alkaline 
with ammonia and boiled for 20 minutes. The precipitate is dried, 
ignited, re-fused, re-treated, then ultimately weighed as titanic oxide. 
In the other portion of the solution, the iron is estimated, and the 
amount of alumina is ascertained by difference from the weight of 
the combined alumina, ferric and titanic oxide precipitate. This 
method does not answer in the presence of phosphoric acid. Ignited 
titanic oxide is insoluble in hydrochloric acid, but when it is ignited in 
the presence of alumina it becomes almost completely soluble in that 
solvent; for this reason, Roussel’s process for estimating titanic oxide 
does not answer if his directions are exactly followed; it is better to 
treat the precipitate of alumina, titanic acid, and sulphur (obtained 
by bailing the acid solution with sulphurous acid and sodium sulphate 
and thiosulphate) with carbon bisulphide and then with dilute sul¬ 
phuric acid to dissolve the alumina. D. A, L. 

Detection of Antimony in Minerals. By A, Johnston® (Ohm. 
JVWs, 58, 296 297 ; 59, 15).—The mineral is heated on charcoal 
before the blowpipe or in an opeu tube m the usual way, and the 
white sublimate obtained is treated with a drop of ammonium. $ul- 
piride; a change in colour from white to orange is a acre indication 
of the presence of antimony, as antimonious oxide is converted into 
the orange sulphide by this treatment. D. A.. L. 

Volumetric Estimation of Antimonic Acid. By A. Jolles 
angem. Ohm 1888, 261).— The antimony in antimonic acid can 
be very conveniently determined by titration with potassium man- 
ganate after reduction by sulphurous acid. The antimoniate is made 
strongly acid with^ hydrochloric acid, a concentrated sqlutjon of 
sodium sulphite is added, the excess of sulphurous anhy4nde is 
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off, the solution is made up to a definite volume (about 0*2 gram in 
100 c.c.) and is titrated bj manganate in the manner described on 
p. 311. M. J. S. 

Tartar Emetic. By W. R. Duhstan and L. E. Boole (Pharm. J. 
Trans. [3], 19, 385—387).—The authors point out various sources of 
error in the process prescribed by the British Pharmacopoeia for the 
determination of antimony in tartar emetic. They advocate a volu¬ 
metric method, depending on titration with a solution of iodine 
immediately after the addition of sodium hydrogen Garbonate; the 
method is accurate. When alcohol is added to an aqueous solution 
of tartar emetic, that substance is precipitated in the anhydrous state. 

, E. E. 

Decomposition and Estimation of Iodoform by Silver 
Nitrate. By Greshofe {Pec. Trav. Ohim. 7 7, 342).—Silver nitrate 
acts readily on iodoform at ordinary temperatures as follows:— 
CBI 3 4- 3AgN0 3 + H 2 0 = 3AgI 4- 3HXG 3 4- CO. The reaction 
fakes about an hour and a half for its completion, and the nitric acid 
set free can then be titrated. H. C. 

Analysis of Alcohols. By C. Girard and X. Rocques ( Gompt . 
r^d, 107, 1158— 1159). —When aldehyde is mixed with an alcoholic 
solution of metaphenylenediamine hydrochloride, the liquid becomes 
orange-red, and if agitated in presence of air the colour deepens, and 
an intense fluorescence is developed. This coloration is not affected 
by acetic acid, but changes to pale yellow and the fluorescence dis¬ 
appears on addition of ammonia. The compound formed is stable and 
remains in the retort when the alcohol is distilled. 

200 c.c. of alcohol of 50° is mixed with 3 grams of metaphenylene¬ 
diamine hydrochloride, boiled for half an hour in a flask attached to a 
reversed condenser, allowed to cool, and the pale yellow liquid, when 
agitated repeatedly, becomes dark coloured and fluorescent. 125 c.c. 
of the alcohol is distilled off rapidly and amyl alcohol is estimated in 
the distillate by Savalle’s method. If the amyl alcohol is only pre¬ 
sent in small quantity the whole of it passes over with the 125 c.c. 

0. H. B. 

Estimation of ALcohol in Essential Oils. By H. Hager 
(Chem, Qmtr 1888, 1512—1513, from Pharm . Zeit., 33,650—651).— 
Since glycerol, containing 20 per cent, of water, mixes completely 
with alcohol but doe's not dissolve the essential oils, the following 
method, based on this principle, is recommended. Into a graduated 
tube 8—10 cm. long and 7—9 mm. wide, 1*5—3 pm. of glycerol is 
introduced, and after noting the volume, 2—3 c.m* of the essential oil 
is added and the volume again read off. After shaking and subse¬ 
quent separation of the liquids, the increase in the volume of the 
glycerol is noted. Instead of measuring the liquids, the determination 
may bp made gravimetrically, the essential oil being absorbed by means 
of blotting-paper from the surface of the glycerol layer, and the latter 
weighed. J. W. L. 
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Estimation of Glycerol in Wine. By L. Weigert (Ghem. 
Gentry 1888, 1511, from Mitt . cfiem.-jphysiol. Versuchs-StatKlostrr- 
neuburg bei Wien, 5, 59—62). — The following method is recom¬ 
mended :—100 e.c. of wine (sonr, not sweet) is concentrated on the 
water-bath to 3—5 c.c., 3—5 grams of slaked lime is added, and 
then 50—80 c.c. of 90—96 per cent, alcohol, the mixture being then 
heated on the water-bath until the alcohol has boiled a few minutes. 
The solution is then filtered, treated a second time with 43—50 c.c. of 
the alcohol, and the whole brought on to the filter and washed with 
50—80 c.c, of alcohol. The filtrate is concentrated on the water- 
bath, preferably in a 230—250 c.c. flask, to a syrup, 10—20 c.c. of 
absolute alcohol and 15—-30 c.c. of ether added, and after the solution 
has cleared, the ether layer is poured off into the weighing glass. The 
residue is again treated with a mixture of alcohol (1 part) and ether 
(1| part), and the extract added to the first. The ether and alcohol 
are evaporated off, and the glycerol remaining finally weighed. 

In the case of sweet wines, no calcium hydroxide is employed, but 
in other respects the procedure is similar. The glycerol should always 
be tested for sugar. In judging a wine, in regard tcf the proportion 
subsisting between the glycerol and alcohol, the presence of acetic 
acid, or the addition of salicylic acid, whether the proportion of 
nitrogen varies much from the average, or whether the wine has been 
strongly sulphured, should always be taken into account. 

J. W. L. 

Safranine as a Reagent for Grape-sugar. By L. Crismer 
(Chevt. Cenir 1888, 1510, from Fharm. Zeit., 33, 651).—If 2 to 3 c.c. 
of a 1 :10OQ solution of safranine is heated in a test-tube with a few 
drops of a solution of grape-sugar and 2 to 3 c.c. of soda, the safranine 
becomes reduced, and the solution is rendered colourless and opales¬ 
cent, owing to the precipitation of the decolorised dye. At the surface, 
the colour of the dye rapidly reappears, owing to reoxidation. The 
author recommends this reaction for the detection of grape-sugar in 
solutions, such as urine, since the safranine is not reduced by uric 
acid, creatinine, chloral, chloroform, hydrogen peroxide, or hydroxyl- 
amine salts, ail of which reduce Fehling’s solution. Egg-album in 
reduces safranine slowly, but completely. ‘ J. W, L. 

Detection of Salicylic Acid in Beer. By G. H. Hoorn (See. 
Tmv. Chim „ 7, 341).—The author tested various samples of beer for 
salicylic acid by two methods; the first being by acidifying the beer 
with sulphuric acid, extracting with a mixture of ether and light 
petroleum, and evaporating the extract; the second by distillation of 
the beer after acidifying with sulphuric acid. By the first, salicylic 
acid could not be detected, but by the second it was detected in the 
later, but not in the first portions of the distillate. 

It has also been ascertained that the coloration produced by ferric 
chloride in salicylic acid solutions is due to a volatile compound, 
which is also formed wh4n the beer is distilled with sulphuric acid. , 

- . ; h. g. 

Estimation of Salicylic Acid. By L. Weigert (Ghent. Qentr., 
1818,1511; from Mitt, chem.-physiol. Versuchs-Stat., JBJ,osternmbmg hei 
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Wien , 5, 54—58).—Tbe author recommends shaking 50 c.c. of wine 
with an equal volume of chloroform, after which the chloroform layer 
is separated and passed through a dry filter. 30 c.c. of this is treated 
with 10 c.c. of ferric chloride (freshly prepared solution 1 : 1000), and 
shaken up well. For quantitative determinations, ether should be 
used in place of chloroform in a Schwarz’s extractor. J. W. L. 

Estimation of Foreign Acids in Artificial Salicylic Acid. 

By E. E. Ewell and A. B. Prescott ( Pharm . J . Trans . [3], 19, 
328—330).—Salicylic acid, manufactured from ordinary phenol, 
necessarily contains a greater or less quantity of homologous com¬ 
pounds, derived from the higher phenols. In 1878, Williams pro¬ 
posed a method of estimating these foreign acids, based on the less 
solubility of calcium salicylate. This method the authors find un¬ 
trustworthy, at least on the data known at present. They give 
details of two new processes; one being the determination of the 
saturating power of the acid, in which 1 gram is titrated with eenti- 
normal alkali and phenolphtbalein as indicator, and thus 1*8 per 
cent, of the other acids (calculated as hydroxytoluic acid) may he 
detected; the other, a plan by distilling with lime, by which salicylic 
acid and its homologues are converted into phenols, the amount of the 
respective phenols being estimated by known methods. R. R. 

Estimation of Citric and Tartaric Acids when Mixed. By 

S. Ward (FJiarm.J. Trans. [3J, 19, 380).— The author finds that 
quantitative determinations of mixtures of citric and tartaric acids 
give too low results in each case. He adopted certain modifications 
in the analytical process, obtaining results which, although constant, 
were still too low; whence he infers that calcium tartrate, in the pre¬ 
sence of a citrate, is not completely precipitated in 12 hours, and that 
calcium citrate is slightly soluble in boiling water. R. R. 

Tests for Tannic and Gallic Acids. By 8. G. Rawson (Ckem. 
News, 59, 52—53).—When ammonium chloride and ammonia are 
added to solutions of tannic acid, a white precipitate is formed which 
rapidly becomes red. In solutions containing 1 part of tannic acid in 
5,000 of water, the precipitation is slow, and it is best to drop in the 
ammonium chloride and ammonia so as to form a layer on the top, 
then at the point of contact a distinct white line appears, even in 
solutions containing 1 in 20,000, whilst by holding against a black 
Surface I in 50,000 may be detected. When solutions of gallic acid 
are treated in a similar manner, no precipitation occurs, but tbe 
liquid becomes red in strong solutions, and with dilute solutions a 

f reenish-coloured ring forms, even when the dilution is 1 in 100,000. 

. red coloration is produced in solutions of either of these acids by 
chlorine-water and ammonia, and by potassium ferricyanide and 
ammonia. With the latter reagents a 1 in 10,000 solution of tannic 
acid becomes distinctly red, and the redness produced in a 1 in 
30,000 solution is seen by looking down the test through the column 
of liquid* whilst by comparing with a blank, a yellowish-brown 
coloration may be detected in a 1 in 100,000 solution. D. A. L. 
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Detection of Iron in Oil. By B. Emde ( Zeit . angew. Chem 
1888, 362—363).—In dyeing with alizarin on alnmina mordants, the 
presence of traces of iron is highly injurious. To detect it in 
u Turkey-red oil,” the oil is shaken in a cylinder with dilute sulphuric 
acid containing a little potassium ferrocyanide. After adding ether, 
it is again shaken. The whole of the iron present in the oil will then 
appear as a blue layer between the aqueous and ethereal liquids. 

M. J. S. 

The Reichert-Meissl-Wollny Method of Analysis as applied 
to Italian and Mixed Butters. By C. Besaha (Bied. Centr ., 1889, 
61—65).—The analyses made, according to the above process, of a 
large number of Italian butters, showed that the melting point varied 
from 33—37*7° (one case 40*5°), and that the quantity of decinormal 
alkali necessary for saponification varied from 30T9 c.c. to 21*8 c.c., 
but that for the greater majority of samples 30 c.c. to 28 c.c. was 
sufficient, the remaining samples being too unusual to be taken into 
consideration. Besana, therefore, concludes that 28*8 c.c. may be 
taken as a fairly accurate factor in all necessary calculations when 
dealing with pnre butter: further various samples of artificial butter 
(margarine^ &c.) were examined, and Q'3 c c. is taken to be their 
equivalent of decinormal alkali. 

To estimate the percentage of margarine, added to genuine batter 
in a sample of mixed butter, the following formulas are employed — 


100 = and i = 


M' 

10Q 


mt n 

m 


from which follows— 

,ioo (t^n 
b ? = r * 


where b = percentage of pure butter; m = percentage of added fat: 
t = c.c. of decinormal alkali; as shown by titration of sample ; t* = 
c,c. of decinormal alkali required for pure butter (i.e., 28*8), and 
i" = c.c. of decinormal alkali required for added fat (i.e,, 0*3). Tbe 
author adds that for i\ the figures 21*8,30 2, and 27 may be employed 
according to opinion, in which pase the maximum a?*d minimum 
quantities of admixture will be obtained. E. W. P. 

Estimation of Free Caustic Alkali in Soap, By J. A. Wj&son 
(Chem. Mews, 59, 40).—Soap made by the cold process may contain 
both free alkali and free fat, consequently when dissolved in alcohol 
to titrate the free alkali, the latter immediately saponifies the free 
glycerides and vitiates the results. For this reason, the author prefers 
to titrate the. total alkali with normal acid and methyl-orange, and to, 
estimate in another portion the alkali required by the fatty acids of 
the soap. Silicates, carbonates, or borates interfere with the results, 
but can be easily estimated by other means. D, A. h. 

bftoatiou of «Saccharin” By S, 0. EQosfk (?en, SJI» 3396), 
ruction described by Bernstein (Abstr., 1888, 760)" for the, 
of saccharin cannot be depended on, a$ tb@ result 
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Estimation of the Alkalinity of the Blood Rr- t r tt,_ 
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Furfural deityd.e Reactions, By L, y Udraxsz’r'y ( 7 , au z, - ? 
Ghem., 13, 248-263).-This has bL the 555 o/S' P V 
communications by the author (Abstr., 1888 863 an d 878) ^Tt!” 
been already noted that co mme rcial amvl 0 i’ i,„f anti ^ as 

certain researches, eeiehSTfartMLJS b f Used “ 

liquids, as on the addition of acid it undergoes a partial^™* 8 IU v? 1 * 1 
resulting in the formation of a brown Ssft tjT P °? 
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thu impurity by mm, of .ito.^cbaroTter. no’oocerfl,?'", f '°” 
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traces of furfuraldehyde by repeated recrystallisation. The salt was 
then saponified by sodium hydroxide, decomposed by 10 per cent, 
sulphuric acid, and heated on the water-bath for five hours; the 
alcohol was then obtained by distillation. The properties of the 
alcohol so obtained are described. Quantitative estimations of the 
amount of furfuraldehyde in the commercial preparations of the 
alcohol were also made: from 0*028 to Q-074 of the coloured product 
were obtained. The pure amyl alcohol is very useful as a means of 
separating pigments, and for extracting small quantities of alkaloids 
in medico-legal investigations. The colour reactions, including spec¬ 
troscopic appearances of the furfuraldehyde in amyl alcohol, may be 
used for the detection of the latter substance in spirituous liquors. 

W. D. H, 

Volumetric Determination of Uric Acid. By A. M. G-ossage 
(Proc. Boy . Soc., 44, 284—285).—Hay craft’s method, in which uric 
acid is precipitated wirh silver nitrate in the presence of sodium 
carbonate and ammonia, and the precipitate treated with ammonium 
thiocyanate, is compared with that of Salkowski, in which the excess 
of silver nitrate is determined, phosphates being previously removed 
with magnesia mixture. Haycraft’s results are always higher than 
Salkowski’s, as the former assumed that the precipitated urate 
contains one atom of silver in the molecule, whereas the pro¬ 
portion of silver is always larger. If Haycraft’s results are divided 
by 2, they agree in some cases with those of Salkowski, in others 
they are lower. H. K. T. 

Estimation of Proteids with Special Reference to Milk. 
By J. Sebeuen (Zeit. physiol. Ghent 13, 185—180).—Milk contains 
three proteids, casein, iactalbnmin, and traces of lactoglobulin. In 
order to test the method adopted for the quantitative estimation of 
the total proteids and of the individual proteids, a number of pre¬ 
liminary experiments were made with solutions of (1) pure casein 
containing small quantities of calcium chloride and sodium phos¬ 
phate, (2) Jactalbumin, and (3) egg albumin. Ritthausen’s copper 
sulphate method of precipitating total proteids was first investigated 
in the following way: the total nitrogen in the prote’id solution, in 
the precipitate, and in the liquid from which the precipitate had 
been filtered off, was estimated by Kjeldahl’s process. The two first 
named had practically the same amount of nitrogen in them, whilst 
the filtrate was free from nitrogen. Lead acetate was similarly tested ; 
some proteid was left in solution, and the nitrogen in the precipitate 
plus that in the filtrate gave too high a result. Tannic acid was found 
to precipitate all proteids completely; the precipitate must, however, 
not be washed with hot water or with spirit, as it is partially soluble 
in both those reagents. Albumoses are only incompletely precipi¬ 
tated by tannic acid, and peptone is soluble in excess of the reagent. 
The properties of phosphomolybdic acid are much the same, except 
that it causes a more complete precipitation of both albumoses and 
peptone. 

The question whether albumoses and peptone occur * in milk was 
then investigated. Saturation with ammonium sulphate completely 



ANALYTICAL CHEMISTRY. 


J51 


precipitates all prote'ids "but peptone, which if present, may be identi¬ 
fied in the filtrate by the binret reaction (Eiihne), or better still by 
the precipitate it gives with tannic acid. Peptone is, however, absent 
in milk, and also in colostrum, and in whey; the whey-proteid of 
Hammarsten is thus not of the nature of peptone. It is, however, 
present in kephir, and in “ long-milk ” (a preparation made from 
milk In Upper Scandinavia). Other portions of milk were precipi¬ 
tated with tannic acid, and the filtrate was found to contain only such 
small quantities of nitrogen as would be accounted for by the urea, 
hypoxanthine, and other non-proteid constituents; albumoses are 
absent therefore. 

The method of estimating the total nitrogen in the precipitate 
produced by tannic acid, and multiplying this by 6'3 7 to obtain the 
total proteid, is recommended as the most accurate method in quanti¬ 
tative investigations of prote'ids, and is stated to produce less error 
than the more usual methods involving the washing, drying, weighing, 
and incineration of proteid precipitates. 

In order to estimate the casein and lactalbomin separately, rennet 
and various salts added to saturation have been recommended; these 
were all tested, and magnesium sulphate was found to be the best; 
it precipitates all the casein and the trace of lactoglobulin which is 
seemingly disregarded, and leaves all the albumin in solution. 
Sodium chloride was also found to precipitate all the casein. The 
albumin has been estimated by others, by weighing the precipitate 
produced by boiling after the separation of the casein. But boiling 
was found to be a very incomplete method of precipitating it; much- 
nitrogen occurring in the filtrate after its removal. It is suggested 
that boiling lactalbumin and other prote'ids split them (as Ham¬ 
marsten found with fibrinogen) into an insoluble proteid which is pre¬ 
cipitated, and a soluble one which is left in the filtrate. It was 
found that solutions of pure casein when heated do not coagulate, 
but become opalescent, becoming clear again, however, on cooling. 
With regard to colostrum, many contradictory statements are quoted 
as to the relative amount of casein and albumin. By the present 
method it is found that the amount of these two prote'ids is very 
variable; that the quantity of globulin is very considerable, and that 
the non-proteid nitrogenous constituents are more abundant than in 
milk. 

The following method was adopted in the analysis:—(1.) Total 
nitrogen first estimated in the colostrum. (2.) Proteid nitrogen 
estimated in the tannic acid precipitate. (3.) Nitrogen in the pre¬ 
cipitate produced by saturation with magnesium sulphate (casein 
,-b globulin). (4.) Casein-nitrogen estimated in the precipitate pro¬ 
duced by adding acetic acid to milk. (Approximate.) (5.) Globulin 
nitrogen; two estimations: maximal, obtained by the difference of 
(3) and (4) ; minimal, estimated in the precipitate produced by mag¬ 
nesium sulphate after separating the casein by saturating with sodium 
chloride. (6.) Albumin-nitrogen, estimated in the precipitate pro¬ 
duced by adding tannic acid to the filtrate after the separation of 
the prote'ids, precipitated by magnesium sulphate saturation. (7.) 
Non-proteid nitrogen is the difference between (1) and (2). 
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The following table gives the results in the analysis of five speci¬ 
mens of colostrum:— 



a-) 

(2.) 

(3.) 

(4.) 

(5.) 

(6.) 

(?•) 

1... 

2... 

1*232 

2*606 

1*025 

2*269 

0-887 

2-03 

0*56 

• 



0-138 

-0-25 

0-207 

0-237 

2 ... 

2*566 

2*461 

2-147 


\ 

1*604 

1*613 


•0-314 

0*086 

4...; 

2*222 

2*086 


0-718 

\ 

f 0*3 

1*185 


•0-183 

0*076 

5... 

1*10 

— 

0-716 

0*55 

fi 

m 


r — 

— 


W, D. H. 


Estimation of Albumin in Urine. By A. Christensen (Lancet, 
1,1889,189, from Virchow's Archiv , 115,128—143).—This new method 
is considered more accurate than Esbach’s. The latter plan consists 
merely in the complete precipitation of the albumin by picric acid, 
and the use of a tube so graduated that the depth of the deposit at the 
end of 24 hours indicates so many grams of albumin per litre of urine. 
This was found to be variable in its results when compared with those 
of coagulation by beat and nitric acid, for very slight changes of tem¬ 
perature influence the extent to which the precipitated aibumin will 
“settle.” The new method proposed consists in the use of tannic 
acid as the precipitant, and the suspension of the precipitate in 
the urine by means of mucilage. This mixture is then, after being 
diluted with water, poured into a vessel of certain capacity, which is 
placed over a white surface on which black lines are drawn. The 
amount of the u emulsified ” urine necessary to obscure the lines 
will be in inverse ratio to the quantity of albumin in the* urine, a 
quantity easily estimated by the employment of a suitably graduated 
burette. The principle is the same as that introduced by Pauum 
for the determination of the quantity of cream in milk, and can no 
doubt be made available for clinical work. The results obtained are 
given in tables, but so far as can be gathered from these the advan¬ 
tage of the plan over that of Esbach (a far simpler method) does not 
seem very great; neither plan is quite accurate, W. D. H. 
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Relations between the Specific Rotatory and the Refractive 
Power of Chemical Compounds. Part II. By L Kaxonnifoff 
(/. Buss, Chem. Soc 1888, 20, 686—693; compare this vol., p. 326). 
—In a former paper, the author has shown that very simple relations 
exist between the rotatory (a) and refractive (0) powers of compounds 
of the same class, inasmuch as cc = A0 — B, A and B being constants 
varying with each substance. Moreover, it was found that B/A = 
const. = 23*57, and [»]d = A x 5*6 = B/4*2. With regard to the 
questions as to whether the value B/A has a special or a general sig¬ 
nificance, and whether it is possible to calculate the sp. rot. power 
from these constants A and B in the case of other substances, the 


author finds that the first relation holds good in the case of substances 

of perfectly unlike constitution: 

— 




A. 

B. 

B/A. 

Kicotine...... 

.... 9-66 

227-72 

23-56 

Tartar emetic ............ 

.... 30-75 

725-35 

23-58 

Quinic acid.. 

.... 7-40 

174-56 

23-59 

The value B/A is found to 

change only with the nature of the 

solvent. Thus we have for solutions in ethyl alcohol— 



A. 

B. 

B/A 

Camphor... 

.... 10*73 

276-95 

25-81 

Russian turpentine.. 

.... 5-40 

137*00 

25-37 

Coniine ... 

.... 2-65 

69-80 

26-34 

Kicotine. 

.... 20-77 

537*50 

25-87 

Brucine... 

.... 10-88 

280*88 

25-81 

Menthol *.. 

.... 10-61 

273 00 

25-73 


Mean........ 

25-82 

For solutions in chloroform, we have— 



Camphor ... 

,... 31-12 

1009-00 

32-42 

Terpene...... 

.... 30-80 

999-79 

32-46 

Coniine ................. 

... 16-06 

522-15 

32-51 

Menthol................. 

.... 61-43 

1994*10 

32-46 


Mean. 32*46 

The ratio a = A<j> — B then becomes * = A(0 — c), where B/A = 
c = 23*57 for water, 25*82 for alcohol, and 32*46 for chloroform. 
These values are independent of the length of the rotating cglumn. 

.The second* question arises: What relation exists between, the con- 
' slants A and B and the sp. rot. power of active bodies ? It is found 
voiu Ilf I. 2 h 


















454 


ABSTRACTS OF CHEMICAL PAPERS. 


that here again the relation varies "with, the nature of the solvent only, 
and that the general expression is— 

(VJf, = Ax and [#]d = B jy. 

Thus, for water x = 5*6 and y = 4*2, for alcohol x = 5T6 and 
y = 5*00, and for chloroform x = 1*78 and y = 18 21. 

It is remarkable, however, that the numbers calculated and found 
are sometimes identical, sometimes connected by a simple ratio, 
represented by such numbers as y, f, 2. The author proposes 
to investigate the influence of the chemical nature and properties 
of different compounds on the ratio B/A, and the cause of the 
variation above mentioned in the calculated rotatory power. 

B. B. 

Molecular Refraction. By W. Sutherland {PHI. Mag., [5], 27, 
141—155).—Newton’s formula (n 2 — 1 )jd = c, connecting index of 
refraction and density, Gladstone’s (n — 1 )/cL ) and Lorenz’s 
{n z — 1 )j(n* -j- 2)d, deduced theoretically from the assumption that in 
a medium composed of ether and molecules, light is propagated with 
a mean velocity but periodically varying amplitude of vibration, agree 
differently with experimental results. Thus Lorenz’s formula holds 
good for both the liquid and gaseous states, hut fails when change of 
density is produced by change of pressure, whilst Gladstone’s meets 
the last requirement but fails to bridge over the great gap in den¬ 
sity between liquid and vapour. Ketteler’s theoretical formula, 
- 1) (v — ft) = c(l t where v = molecular domain and 

0 = the true volume of the molecule, gives for compressibility results 
inferior to those obtained by Gladstone’s formula. Lorenz’s formula 
is derived by assuming a mean wave-length in the mixed medium, but 
this is erroneous, since the wave-length, as well as the amplitude, must 
vary as we pass from ether to matter. The author treats the velocities 
separately, and obtains a theoretical explanation of Gladstone’s law. 
If the atoms are small and numerous, a ray will travel a certain mean 
distance in the atoms, which will represent a given loss of time and 
will be proportional to the length of path ($), the mean sectional area 
of the atom (a), and the number of atoms in unit volume d/m. If v is 
the velocity of light in free ether, Y that in the atom, and l the mean 
distance through the atom, the loss of time in the atom will be IjV — l/v, 

and the total loss = fe - — \ bat this is equal to -i — - 

m \V vj * v' v* 

where v* is the mean velocity of light in the medium, hence 

(r ft- 1 ) 

that is, (% 1 }m/d = kla(/N — 1) = const., where % is the refrac¬ 

tion index of the medium and N that of the atom. This is Gladstone’s 
law. In the above considerations, the loss of time has been snpposed 
to be due to tbe path through the atoms only. But the wave-point 
on issuing from the atom is a curved surface, and tends to recover its 
plane form in the intermediate ether, causing a further retardation, 
which is proportional to the length of path and is a function of the 
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density, and as it vanishes with the density can be expressed by 
s(bd -f- c<P), where b and c are constants. The equation now becomes 
{n — l)mjd = Za(N 1) -H m(b + d +). In order to test this 
formula, the values at 10° and 20° (liquid) and at 100° (gaseous), 
determined, by Lorenz (Ann, Phys. Ghem . [2], 11) for ethyl oxide, 
ethyl acetate, ethyl iodide, chloroform, and carbon bisulphide are 
examined. For this purpose, the above equation can be written 

t-1 = (Mtii) + sU rf . 

d \ m ) 

e and the constant bracketed term can be determined from the 
values at 10° and 20°, and the bracketed term should agree with the 
value for the gas since cd vanishes, d being small. This is fonnd to 
be the case, except for ethyl iodide. 

Since Lorenz’s formula gives the same value for liquids and vapours, 
and since for vapours (n 2 — 1 )/(»* -f- %)d = %(n — 1 )d, it follows 
that the value of (n — 1 )/d for a vapour is f of Lorenz’s formula 
applied to the liquid. This fact is useful where a measurement at 
only one temperature is available, but may not always hold good. 

H. K. T. 

Spectral Analysis of Cadmium. By A. Grunwald ( Monatsh ., 9, 
956—1034; compare Abstr,, 1888, 389, 882).—-The details of an 
analysis of the spectrum of cadmium by the method which has already 
been described by the author are here given. It is shown that cad¬ 
mium contains condensation forms of the primary elements 44 b ” and 
44 c.” The first is present in four different chemical conditions, namely, 
in the same condition as in helium, in that in which it occurs in free 
hydrogen, in that of combined hydrogen, as in water-vapour, and in a 
more condensed form than this latter. 44 c ” occurs in two conditions: 
as found in oxygen, magnesium, and carbon, and in a less condensed 
state than the above. 

In both zinc and cadmium u h ” occurs in a more condensed condi¬ 
tion than in water-vapour, the condensation for zinc being and for 
cadmium -J. As zinc and cadmium occur in the same group in the 
periodic system* the first, however, in the fifth, the second in the 
seventh horizontal line,.the author was led to believe that there might 
be some relation between the degrees of condensation in which 44 b ” 
exists in elements belonging to the same group of the periodic system, 

expressible by 44 b ” where n is the number of the horizontal 

line in which the element having the above condensation form occurs. 
This has been confirmed for a number of elements. The opinion is 
also stated that the primary element of oxygen is a definite con¬ 
densation form of 44 a 11 of hydrogen. 

The author replies to objections raised against his method, and 
expresses his firm conviction as to the general accuracy of his results. 

h. a 

Gadoliniutn. By L. m Botsbaudran (Compt. rend,, 108,165— 
168).—Crookes’s observations on the spectra of the fluorescences led 

2 ft 2 
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him to conclude that Marignac’s gadolinium is a mixture of 61 parts 
of yttria with 89 parts of samaria.* The term yttria , according to 
Crookes, denotes a mixture of earths which give different fluorescence 
spectra, and which form a family of very closely related substances, 
the equivalent of the metals oscillating about 89°. They all, however, 
give the same spark spectrum. 

The author has previously shown that the principal fluorescence 
formerly attributed to yttrium is really due to Z& and Tp, which have 
atomic weights not less than 163, and therefore much higher than the 
atomic weight of yttrium. Tp is probably identical with terbium. 
Moreover, it is not easy to see how a mixture of 61 parts of yttria 
(Yt = 89) with 39 parts of samaria (Sm = 150) could give an 
atomic weight of 156*75, which was found by Marignac to be the 
atomic weight of the metal in gadolinia. 

The fluorescence of the earth formerly known as yttria is, when 
samaria is absent, practically identical with the fluorescence of a mix¬ 
ture of To, and Z/3, both of which have an atomic weight higher than 
that of yttrium and do not give the yttrium spark spectrum. Pure 
yttria shows the fluorescences of Za and Z/3 very feebly, but gives a 
magnificent spark spectrum. The author applies the term yttria to 
the non-Snorescent substance which gives the well-known yttrium 
spark spectrum, and is the oxide of a metal with an atomic weight of 
about 89. 

Comparison of the spai'k and fluorescence spectra of Marignac’s 
gadolinia with those of mixtures of yttria with varying proportions 
of other rare earths, leads to the conclusion that it contains a distinct 
oxide gadolinia , with the following impurities;— 

Bi 2 0 3 . Z£ 2 0 3 . Yt 2 0 3 . Zct 2 0 3 . OaO. 

0*24 4*70 0*15 4*40 0*13 0*07 

The small quantities of Zfi and samaria still remaining must be 
regarded as the residue of impurities which would be completely 
removed by appropriate fractionation. The greater part of the gado- 
linia has resisted a fractionation sufficient to remove almost all the 
yttrium and Z*, and hence, if it is still compound, it must contain 
hitherto un kn own elements which are extremely difficult to separate. 

c. h. b. 

Chemical Theory of the Galvanic Element. By F. Bxmu 
and J. Tuma ( Monaish 9, 903—943).—The authors show that the 
results obtained by Ostwald (Abstr., 1888, 886) with dropping 
electrodes of mercury are untrustworthy, inasmuch as two sources of 
error remain unnoticed, the flrst being chemical action of the electro¬ 
lyte on the mercury, and the second the subsequent occurrence of 
polarisation. It was found experimentally that the first in the, case 
of dilute sulphuric acid makes as large a difference as 0*84 Daniell 
on the result, and the second 0*8 tp 1*2 Daniell. The two being, 

* The statement as to gadolinium made at the commencement of this paper 
entirely misrepresents Crookes’s views on the subject (compare Proc. Bov, Soe.. 40 , 
502, and Chem. Hews, 54, 39).—Ed. * * ’ 
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however, of opposite sign, tend to neutralise one another. These 
errors also occur in the observations of Moser and Miesler (Absfcr., 
1888, 209, 892). 

An arrangement is then described in which these sources of error 
are eliminated, the mercury being allowed to drop into a cylinder of 
filter-paper, wetted with and connected by a damp thread to the 
solution in which dips the metal under examination. A*number of 
metals in different solutions were examined, and in every case, with 
the apparent exception of carbon and platinum in concentrated nitric 
acid, the metal was found to be negatively charged. The exception is 
ascribed to the formation of nitrous acid in solution. It also appears 
that the numbers obtained for metals in acids are identical with those 
for the same metals in salts of the same acids. 

Details of experiments on the potential differences in galvanic cells 
and voltameters are also given. H. C. 

Electric Conductivity of Posed Salts. By L.. Poincare (Compt. 
rend ., 108, 188—141),—The addition of a small quantity of silver 
nitrate to any fused nitrate depolarises immediately and completely a 
silver electrode which is immersed in it. If such: an electrode is 
placed in fused silver nitrate, and then thoroughly washed with water, 
it remains depolarised for some time when immersed in a fused 
alkaline nitrate. It is therefore possible in certain cases to simp ify 
the method devised by Bouty and the author for determining the 
conductivity of fused salts, and it has been applied to fused silver 
nitrates and mixtures of this salt with other nitrates. 

The specific conductivity of fused silver nitrate between 280° and 
370° is represented by the expression C t = 1*233 [1 -h O*0O25(£—350°)]. 
Experiments with five mixtures through a somewhat wide range of 
temperature give results which are represeuted by the formula— 

C”, = 2gg°±IgijP fi + r + 2l r t _ 350) 1 

p + q L p + q J 

in which p and q are the volumes, and not the weights of the respec¬ 
tive salts, and « and fi the coefficients of variation with the tempera¬ 
ture. The conductivity of ammonium nitrate is given by the equation 
fit = 0*400 [1 + 0*0073(£ - 200)]. 

In the case of the nitrates of sodium, potassium, silver, and ammo¬ 
nium, the coefficients of variation with the temperature are inversely 
as the sp. gr. of the corresponding salts. The molecnlar conductivi¬ 
ties of the potassium and ammonium salts, 0*0397 and 0*0420 respec¬ 
tively, are almost identical, whilst those of silver nitrate, 0*0537, and 
sodium nitrate, 0*0602, show considerable differences. It is note¬ 
worthy that the first two give solutions with normal properties, 
whilst the solutions of the second two show abnormal behaviour, 

C. H. B. 

Abnormal Electromotive Forces. By E. F. Hbrroot {PUL 
Mag. [5], 27, 209—233).—The author investigates those cells in 
which the electromotive forces do not agree with the theoretical 
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values as deduced from ihermochemieal data. The method consists 
in passing 1 a current between electrodes immersed in solutions of their 
salts separated by a porous cell, and noting the changes of temperature 
in the solutions. The results lead to the conclusion that the electro¬ 
motive force is derived from the free energy of the chemical process. 
If a portion of the total energy (as measured by the calorimeter) is 
negative, this may be snpplied at the expense of either the free or 
bound energy. In the first case there will he a reduction in electro¬ 
motive force, whilst in the second the effect will be simply thermal. 
Thns with silver nitrate solution, whilst the total energy is 27600 — 
108S0 = 16720, the electromotive force corresponds to 27600 thermal 
units, the —10880 (heat of solution) being supplied by the dis¬ 
appearance of sensible heat. The author questions Helmholtz’s view 
that mercury deposited by zinc, even from its solid salts, can give an 
electromotive force in excess of thermal values. In the case of 
hydrated salts, the electromotive force does not incorporate the whole 
heat of hydration, it is therefore only in the case of salts which do 
not form hydrates, and consequently only absorb heat during solution, 
that the electromotive force is equivalent to the heat of formation of 
the solid salt. It is not yet determined whether there is any relation 
between that portion of the heat of hydration which is converted into 
electrical energy and that which runs down into heat. In some cases 
(zinc-cadmium chloride cell) the degradation of energy increases 
with the dilution of the salt solution. The above makes it apparent 
that no cell can give an electromotive force in excess of the free 
energy of the reaction, and negatives the possibility of the conversion 
directly of sensible heat into electrical energy. Low electromotive 
forces are in many cases due to the formation of films, or sub-salts, 
on the surface of the metals, thereby leading to a different thermo¬ 
chemical reaction. H. K. T. 


Electrolysis of Copper Chloride. By F. Quincke (Ann. Phys. 
Ghem. [2], 36, 270—272).—According to Faraday’s law, the quanti¬ 
ties of different substances separated at the electrodes are in the ratio 
of their chemical equivalents. Therefore in the case of compounds of 
the higher and lower oxides of a metal, different quantities of the 
metal will be separated at the cathode for the same amount of anion 
set free at the anode, so that the chemical equivalent must have more 
than one value. 

The only direct experimental proof of this result* not obviously 
vitiated by secondary actions, was given by Buff, who passed a 
current through a copper voltameter and a tube containing fused 
copper chloride connected in series, so that both were traversed by 
the same current. He found that the diminution in weight of the 
copper anode in the copper sulphate was about half as much as the 
diminution of the anode in the fused chloride, but was unable to 
obtain any accurate determination of the increase in weight of the 
anode in the fused chloride. ' 

The author has repeated this experiment, and finds that no definite 
Conclusions can be drawn from it, as the copper electrode in the fused 
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chloride was found to dissolve gradually when the battery was cut 
out of the circuit, owing to the production of a current of sufficient 
strength to be indicated by an ordinary tangent galvanometer. This 
current was very irregular, and the author attributes it to inequalities 
in the temperature of different portions of the fused salt. 

G. W. T. 

Heat Conductivity of Mixtures of Ethylie Alcohol and 
Water. By H. Henneberg (Ann. Phys. Ghern. [2], 36, 146—164). 
—In 1880, Weber showed that the ratio of heat conductivity to the 
specific heat of unit volume was the same for all the liquids 
experimented with. In 1885 (Berlin Manats.) Weber j obtained 
another and more complex law, namely, if 1c is the heat conductivity 
of the liquid, c its specific heat, and p its density, p the number of 
molecules iu the state of vapour which make up a single molecule of 
the liquid, X 3 the volume of such a molecule, then the quantity 
h X . 

— • —tt. is constant for all liquids of similar chemical constitution. 
ep H 

The author transformed this expression by means of the relation 
X/ p, = tym/p, where m is the mass of a molecule of the liquid: a 
relation which is obtained immediately, since if NT is the number of 
molecules of liquid in unit volume, p = IS pm and NX 3 = 1. 

He then found that although the values of the heat conductivity 
were in all cases included between the values for pure water and 
pure alcohol respectively, the heat conductivity of the mixtures did 
not obey either of Weber’s laws, from which he considers it probable 
that such mixtures consist each of one or more chemical compounds, 
and that the compounds occurring in the different mixtures are not 
identical. G. W. T. 


Specific Heats of Gases at Constant Volume. By J. Joi»y 
(Ptog. Roy. Soc., 45, 33—36).—Two equal thin metallic spheres are 
suspended from a delicate balance in separate steam calorimeters, 
their thermal capacities being made- equal by the addition of copper 
wire, so that the condensation on each is equal, and the balance 
remains in equilibrium. Air is now forced into one, and their specific 


heats again compared by means of the formula S = 


■ v>X 

W (4 — 4)* 


where X is the latent heat of steam, w the weight of steam condensed, 
W the weight of gas, and 4> 4 the extremes of temperature. Con¬ 
cordant results are obtained which are slightly above the value 
usually assigned. The results show that the specific heat is quite in¬ 
dependent of the compression of the air. The reason of the excess 
over the theoretical value is not apparent. H. K. T, 


Heats of Formation of several Organic Acids. By L 
Ossibofj? ( J. Russ, Ghem . Soc., 1888, 20, 650—652).—The follow¬ 
ing , preliminary values were found as the heats ■ of combustion 
of— 
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Sorbic acid 726*6— 731*3 Cal. 

Terebie acid. 791*0— 787*6 „ 

Cinnamic acid 1032*6—1024*3 „ 

Atropie acid .. 1042*4—1043*2 „ 

B. B. 

Heats of Combustion of Stilbene and the Isomeric Nono- 
napbthenes. By I. Ossipoff (J. Buss. Ghem. Soc., 1888, 20, 645— 
650).—The beats of combustion of stilbene and tbe two isomeric 
nononapbtbenes, C^His, obtained by Markownikoft from Caucasian 
petrolenm, were determined by means of tbe “ calorimetric bomb.” 
Tbe results obtained are— 


Stilbene, m. p. 124—125°.11773*3 

ISTononapbthene, b. p. 135—136°. 1 1383*4 
Isonononapbtbene, b.p. 150—151° ^ ^ 384-2 


f 1771*7 Cal. const, volume. 

„ pressure. 

„ volume. 

„ pressure. 
„ volume. 


pressure. 
B. B. 


Dilatation and Compression of Air. By C. Antoine (Gompt. 
rend., 108, 141—144).—A mathematical paper not admitting of use¬ 
ful abstraction. 


Velocity of Sound in Vapours and tbe Determination of tbe 
Vapour-density. By W. Jaeger (Ann. Phys. Ghem. [2], 36, 165 
—213).—Tbe velocity of sound in a perfect gas is given by tbe 


equation V = gk—T, 


where g is tbe acceleration of gravity, 


h tbe ratio of tbe specific beat at constant pressure to tbe specific 
heat at constant volume, T the absolute temperature, R the gaseous 
constant for air, and d the relative density of the gas. 

Tbe author makes use of this relation to determine tbe densities of 
the superheated vapours of ether, alcohol, and water at various tem¬ 
peratures. He also determines the ratio of the specific heats for 
these three vapours, and finds that in ether vapour h = 1*097, for 
alcohol vapour &*= 1'133 9 and for steam & = 1*33. G. W. T. 


Vapour-density Determinations. By T. W. Richards {Ghem. 
News, 59, 87—88).-r-The author points out that when using ap¬ 
paratus in which vapour-densities are measured by tbe fall of a 
column of mercury in an attached barometer tube, errors due to 
cooling in tbe unbeated parts of tbe apparatus may be eliminated by 
reducing tbe extent of those parts, and an apparatus for the purpose 
is described. D. A. L. 

Relation between tbe Solubility of Salts and tbeir Melting 
Points. By A, Etard (Gompt. refid,, 108, 176—178; comp. 
Abstr., 1888, 548). —The solubility of many salts increases with the 
temperature up to the melting point of the anhydrous salt, and 
beyond this, point a given quantity of water can dissolve an un¬ 
limited quantity of the salt. ; \ 1 • » < \ 
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Potassium nitrate ;—Between 0° and 10° the line of solubility 
is slightly curved, but * beyond 10° the solubility is represented 
by the following expressions :—From 10° to 69°, y = 17*0 4- 0*7118*; 
from 69° to 125°, y = 59*0 + O*37o*; from 125° to 338°, y = 80*0 
4- 0*0938*. 

Sodium nitrate: —From —15° to 64°, y = 36*0 4- 0*2784*, and from 
64° to 313°, y = 58*0 + 0*1686*. 

Potassium chlorate: —From 0° to 42°, y = 2*6 4- 0*2000*; from 42° 
to 171°, y = 11*0 + 0*3706*, and from 171° to 359°, y = 59*0 
+ 0*2186*. 

Silver nitrate :—From 55° to 198°, y = 81*0 4- 0*1328*. 

Barium nitrate: —From 0° to 210° y = 4*5 -f 0*2000*. 

The curve of solubility being the locus of the melting points of 
mixtures of the anhydrous salts and water, the solubilites at tempera¬ 
tures between 200° and 450° were determined by observing the 
temperatures at which the salt melted in mixtures of the salt and 
water of known composition. C. H. B. 

General Law of Diminution of Volume of Salts by Solution 
in Water. By A. Heritsch (Ann. Pkys. Ghem. [2], 36, 115—122, 
and J. Buss. Ghem. Soc., 1888, 20, 632—645).—If 5 is the diminution 
of volume due to the formation of 100 grams of solution, jp the per¬ 
centage weight of the salt, it can be shown that 5 = C(100 —p)p, 
where C is a constant for a given temperature. This expression attains 

a maximum for p = 50. Also since (100 — yp)<p > ^22 

it follows that contraction must always take place during solution, 
which is in agreement with experiment. 

The author has determined the coefficient C for the chlorides of 
sodium, potassium, ammonium, aluminium, strontium, barium, calcium, 
magnesium, and zinc; the nitrates of sodium and potassium, the sul¬ 
phates of potassium, sodium, ammonium, magnesium, and zinc; the 
bromides of ammonium and potassium; the carbonates of sodium and 
potassium; potassium acetate, magnesium and potassium sulphates, 
potassium hydroxide, potassium oxalate, tartaric acid, citric acid, 
phosphoric acid, copper sulphate, lithium chloride, and ammonium 
nitrate. 

Except in the case of the last two. he finds the formula to be true. 
In the case of these two salts, & is greater for weak than for strong 
solutions. The author attributes this to dissociation taking place 
after a certain amount of dilution. G. W. T. 

Influence of Temperature on Evaporation and on the 
Diffusion of Vapours. By A. Winkelmann (Ann. Phys , Ghem. [2], 
36, 93—114].—If Do and D* are the coefficients of diffusion of a 
pair of gases at 0° and *° respectively, and A is the coefficient of 
expansion of a gas, the relation between D* and D<> may be expressed 
by an equation of the form— 

Df = Do (1 4* &*)**♦ , ■ 

' The author finds the following values for the constant m — 
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CS-ases. m - 

Air and carbonic anhydride. 1*968 

Oxygen and hydrogen -..«,. 1*755 

Oxygen and nitrogen *.*.. • * 1*792 

Steam and carbonic anhydride * 1*972 

Steam and hydrogen.*. # • * 1*712 

Steam and air . 1*774 


]$bw if 7 }o and yt are the viscocity coefficients of a gas at 0° and t° 
respectively— 

nt = 3?o(l + at) n - 

Also by the kinetic theory of gases— 

D* = D 0 (l + at)» + \ 

“which gives m = n 4* 1. 

The theoretical value of n is 0'5, bnt its value as determined hy the 
most trustworthy experimental methods approaches more nearly to 
unity. This may be explained by snpposing that the length of the 
free path of the molecules increases with the temperature. Stefan 
and O. E. Meyer have attributed this to a closer approach of the 
mutually impinging molecules at higher than at lower temperatures. 

The values obtained for the constant m if they are trustworthy, 
therefore, show that the molecule of water behaves like the molecules 
of oxygen and nitrogen, and that the radius of the sphere of mutual 
action diminishes less rapidly with increasing temperature in the 
case of water molecules than in the case of molecules ox carbonic anhy¬ 
dride. The author suggests that it would be of interest to investigate 
vapours of complex molecular structure, to see whether, as would be 
anticipated, the constant m has relatively high values in such cases. 

Gr. W, T. 

Gradual Chemical Change. By W. H, Pendlebury and 
M. Seward (JProc. Boy. Soc>, 45, 1*24—126),—Mixtures of chloric and 
hydrochloric acids and of potassium chlorate and hydrochloric acid 
were made, potassium iodide added, and the rate at which iodine was 
set free determined by means of sodium thiosulphate. The rate of 
liberation of iodine represents the velocity of reaction of the acids, 
the decomposition of the potassium iodide being comparatively instan¬ 
taneous. With variation of chloric acid, the rate varies, (1) directly, 
as a participant in the reaction, (2) with a small acceleration propor¬ 
tioned to tbe amount present. With variation of hydrochloric acid 
there is observed (1) a secondary (accelerative) effect on the decom¬ 
position of chloric acid by itself, and (2) an effect both primary and 
secondary on the decomposition of chloric acid with hydrochloric 
acid. With potassium chloride present there is a small accelerative 
effect proportional to its quantity. Temperature and velocity are 
related, so that the latter increases in geometric progression when the 
former increases in arithmetical progression. H. K. T, 

Reduction-velocity of Alkaline Copper Solutions., By F, 
UasoH (Bar., 22, 318—319).—The author gives a table showing that 
the formula Aw* = «*. t where h = constant (compare Ben, 17, 495)* 
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can be employed for the comparison of analogous reactions and for 
calculating the coefficients appertaining thereto. If m is the number 
of molecules of copper sulphate acting on one molecule of dextrose, 
.the differential velocity formula under the simplest conditions is 
Jmv m . di = —du = ku n dt for v = u, and integrated kt = lgu 0 —- Igu. 
The experimental results previously published (be. cit.) do not agree 
•with this integral formula, but it is shown by a table that by intro¬ 
ducing a term (d) for correction of time, the results agree somewhat 
better with the integral formula k(t 4- d) = lgu 0 ■— Igu, where 
d = 6, although several influences cannot as yet be formulated. 

F. S. K. 

A General Method of Estimating the Basicity of Acids. By 
F. Fuchs ( Monats 9, 11-32—1142).—Sodium hydrosulphide and 
potassium hydrosulphide can both exist in aqueous solution, and are 
perfectly stable when the solution is surrounded by an atmosphere of 
hydrogen sulphide. Making use of the well-known fact that hydrogen 
sulphide can be turned out of combination by even the feeblest 
acids, the author explains a method of determining the basicity of an 
acid by estimating the amount of hydrogen sulphide a known weight 
(0*05—0*06 grain) of the acid can liberate from an alkaline hydro- 
sulphide, the amount set free being ascertained either by absorbing 
the gas in soda and subsequent neutralisation with acetic acid and 
titration with iodine, or by allowing the gas to react with mercury 
and directly measuring the volume of hydrogen set free. 

G. T. ML 

Front's Hypothesis, especially with reference to the Atomic 
Weights of Carbon and Oxygen. By J. A. G-roshans (Bee. Trav. 
Chim., 7, 358—364).—The author shows that isomeric organic com¬ 
pounds, containing carbon, hydrogen, and oxygen, which have the 
same molecular weight hut different composition, belong to one of 
seven general series, the molecular weights in each of which are given 
by 14» 4- 2a?, where x is any unit less than 7. Be argues from the 
equality in the molecular weights of such compounds of different com¬ 
position, that the atomic weights differ by some multiple of that of 
hydrogen, so that 0 4 4 = 0 and 40 = 30, and hence that C = 12 
and O = 16. H. C. 

Sublimation Apparatus. By J. W. Bruhjq (Ber., 22, 238—240). 
—The author describes, with the aid of a diagram, an apparatus de¬ 
signed for purifying substances by sublimation. The apparatus 
employed for substances melting at a comparatively low temperature, 
consists of a flat, circular, brass box (B), supported on a iron tripod 
and provided with an inlet and an outlet tube so that it may be kept 
cool by means of a constant stream of water. In the centre of this 
box there is a perforation shaped like the segment of a cone, the base 
being downwards. The crucible containing the substance is placed in 
the hole in the box (B) and a flat, well-fitting, glass bell-jar is placed 
on the box; as the only part of the crucible in contact with (B) is a very 
, narrow circular surface, a very small flame is sufficient to heat the 
crucible. The crucible should be made of some metal which is a good 
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conductor of Heat; if the glass coyer is moderately flat almost the 
whole of the substance condenses on the cool brass surface. This 
apparatus can also be suitably employed for fractional sublimation. 

Another form of apparatus for substances melting at a moderately 
high temperature, consists of an ordinary flat, porcelain plate, in the 
centre of which a small circular hole is'made to hold the crucible, and 
a flat, well-fitting, glass bell-jar cover. The plate is kept cool by a 
circular piece of asbestos card, which is placed in the hollow of the plate, 
and a square, somewhat larger piece which rests directly on the tripod; 
both layers of asbestos are pierced in the centre and soaked in cold 
water before the commencement of the operation* F. S. K. 

Apparatus for Crystallising at a Low Temperature and in 
Absence of Moisture and Air. By J. W.. Brohl (Bar., 22, 
236—238). —The apparatus described, a diagram of which is given, 
was employed by the author for crystallising substances at a low tem¬ 
perature in a perfectly dry atmosphere or in absence of both moisture 
and air. The apparatus can also be employed for saturating liquid 
with gaseous substances at a low temperature and separating the solid 
products in a pure condition. 

The liquid is placed in a thick, wide glass tube (B), the lower ex¬ 
tremity of which is funnel-shaped and connected with a narrow glass 
tube (6), the upper end being covered with a very small, shallow, glass 
bell-jar, and made air-tight by means of a thick ring of soft india-rubber 
- which surrounds the tube fB). The bell-jar is provided with a tubulus 
and india-rubber cork, through which passes a chloride of calcium tube; 
the latter is either closed by means of a pinch-cock (p), or, if a gas is 
to be passed into the apparatus, it is connected with the conducting 
tube. The receiver (B) is surrounded by a small inverted bell-jar 

(A) containing the freezing mixture* The narrow tube (&), with 
which (B) is connected, passes somewhat loosely through an india- 
rubber cork in the tubulus of the bell-jar (A) y as- does also a tube^ 
bent at a right angle and provided with a pinch-cock, through which 
the freezing mixture can be run off at the end of the operation. A 
platinum cone, pierced with a small hole, is placed in the funnel-shaped 
portion of the tube (B), and the narrow tube (&-), in connection with 

(B) , is drawn out to a smaller diameter and connected by india-rubber 
tubing with a glass tube (D), provided with a stopcock ( h ). The 
lower extremity of (D) passes through an india-rubber cork, fitting 
into a small flask (B), which is provided with a tubulus. The ap¬ 
paratus is employed as followsThe stopcock (h\ being closed, a 
few drops of the liquid are placed in (B)to make the platinum cone 
adhere to the glass, and the whole of the liquid is then poured in: the 
toll-jar cover (C) is made air-tight, and the receiver (B) and the por¬ 
tions in connection therewith are lowered into the vessel (A), so that 
when the freezing mixture is placed in (A) only the bell-jar cover, 
remains above the surface. When the separation of crystals is At an 
end, the calcium chloride tube is closed by the pinch-cock (jp), the cock 
W is opened, and the whole apparatus is exhausted as completely as 
posstbte by connecting the tubulus of (E) with the pump. Dry air 
f c^n mm be v passed through the apparatus by slowly opening the 
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pinch-cock (p). If oxygen is to be excluded, the apparatus is filled 
with some indifferent gas before the commencement of the process, 
and, when the operation is at an end, the same gas can be passed 
through the apparatus by connecting the conducting tube with the 
calcium chloride tube. F. S. K. 


Inorganic Chemistry. 

_ Preparation of Hydrogen. By J. Habermann (Zeii. anal. Ghem 
28, 88 ).—A granulated alloy of tin and zinc, containing about 83 
per cent, of the latter, prepared by adding zinc to molten tin as long 
as it dissolves, is recommended for use in Kipp’s apparatus. The 
pieces retain their shape and size after all the zinc is dissolved out, and 
therefore have no tendency to fall through into the lower bulb. 

M. J. S. 

Preparation of Oxygen. By C. F. Gobbing (Ghem. ZeiL , 12; 
1659—1660).—It is proposed to prepare oxygen by adding potassium 
permanganate to hydrogen peroxide made alkaline with ammonia. 

- D. A. L. 

Combustion in Dried Oxygen. By H. B. Baker ( Proc . Roy. 
Sog 45, 1—3).—This paper is a continuation of the author’s experi¬ 
ments on combustion in dry oxygen (Trans., 1885, 349). The 
elements were very carefully purified, especially from occluded 
hydrogen. Carbon, sulphnr, boron, and phosphorus were found to 
have their combustion arrested in proportion to the dryness of the 
oxygen. In no case when the materials were carefully dried, did fiame 
appear. 

In experiments with amorphous phosphorus, it was found that when 
heated in nitrogen up to 300°, no change into the ordinary modifica- * 
tion took place, whilst in moist oxygen, combustion commenced at 
260°, hence amorphous phosphorus burns as such and is not first* con¬ 
verted into the ordinary form as is generally supposed. 

Carbon burnt in partially dried oxygen mainly gives rise to carbonic 
ori&e even at temperatures at which carbonic anhydride cannot be 
reduced by carbon. Hence carbonic oxide is the first product in the 
combustion of carbon, further oxidation, in this particular case, being 
prevented by the dryness of the oxygen. Carbonic oxide is also pro¬ 
duced by the slow combustion of carbon in air at 440°, a temperature 
too low for a reduction of carbonic anhydride to have taken place, 

H. K. T. 

Valency of Boron, By G. Gustavson (/, Russ. Ghem. Soc ,, 1888, 
20, 621—623).—Referring to Lorenz’s paper (Abstr., 1888,1246), in 
which the author says that the product of the action of: equivalent, 
quantities of boric anhydride and boron trichloride is not BOC1, u as 
assumed by Gustavson,” Gustavson shows that in his original paper 
<iu ftussian), he never said that the compound produced had the com- 
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position B0C1, for this would he absurd, as half of the boron trichlo¬ 
ride employed was distinctly said to escape on heating. As he obtained 
substances differing widely in composition, he believed it to be right 
to assign no formula to the product; Lorenz, on the other hand, 
although his results varied greatly: B 2 0 3 = 74*8—82*5 and Cl = 
20*2—24*2, took the mean result as correct, from which he deduced 
the formula BgOnCL: this is evidently of no great value. 

B. B. 

Formation of Carbon Oxysulphide. By C. Bottinger (Ben, 
22, 806).—A claim of priority. 

Relative Rates of Dissolution of Gypsum and Anhydrite. By 
J. F. McCaleb (Ampr. Chem . 11, 81 — 33 ).— Owing to the difficulty 
of pulverising selenite completely, the solvent action of water on the 
various specimens experimented with was determined by immersing 
blocks of the minerals. Only a portion, about 6—9 sq. cm., of one 
smooth surface was exposed, the other parts being covered with a 
layer of paraffin. The blocks were suspended just below the surface 
of 4 litres of distilled water in tali jars. The temperature varied 
from 19° to 32°. The specimens used were as follows:—A, gypsum, 
44 pure ” pink, micaceous mass ; B, gypsum, “ pure ” white massive; 
C. selenite* “ pure ” honey-yellow crystal; D, anhydrite, “ impure ” 
grey massive; E, anhydrite, “pure’’ greyish massive; F, gypsum 
and anhydrite mixed, white massive. 

Amounts of calcium sulphate in grams dissolved from each square 
centimetre of surface in one week :— 


A. 

B. 

C. 

B. 

E. 

E. 

0^2388 

0-2219 

0-1177 

0-0666 

0-0601 

0-2184 


In order to determine the rate at which the solvent acts as it 


becomes more nearly saturated, the pieces B, C, D were exposed for a 


longer time and afforded the following results 

:— 



1st week. 

2nd week. 

3rd week. 

4th week. 

5tli week. 

B 

.... 0-2219 

0-4638 

0-6788 

0-8168 

0-8768 

C 

.... 0-1177 

0-2021 

0-3250 

0-4179 

0-4893 

D 

- 00666 

0-0999 

0-1514 

0-1881 

0-2398 


J. W. L. 


Hydration of Calcium Sulphate. By J. F, McCaleb (Amer, 
Chem. J. 9 11, 34—35).—In order to determine the rate at which 
anhydrous calcium sulphate becomes converted into the hydrate, 
three specimens were experimented upon. D, an impure anhydrite 
from Salzberg; E, a pure anhydrite from ISTova Scotia; G, a pure 
selenite from Montmartre, which was heated to bright redness. 

Portions of I gram of these various specimens, in a state of fine 
division, were moistened on watch-glasses with water and placed 
under a bell-jar over water. In order to determine the extent of 
hydration, the watch-glasses and contents were dried over sulphuric 
acid and weighed, only mechanically admixed water being given off 
under these circumstances. The results were as follows;— , 
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1 week. 2 weeks. S weeks. 

D.. 0*0209 0*0357 0*0493 

E. 0*0072 0*0155 0*0234 

E. 0*0022 0*0048 0*0073 


The temperature during this series of experiments varied between 
20—25°. Also a number of watch-glasses, each containing 1 gram of 
anhydrite D, were exposed to moisture in a similar manner, the tem¬ 
perature being about 25—30°:— 

No. of weeks exposed. 

4 & 12. 16. 20. 28. 36. 

Water absorbed 0*0308 0-0488 0*0629 0*0700 0*0803 0*0873 0*0949 

J. W. L. 

Specific Gravity of Calcium Sulphate. By J. E. McCalbb 
(Amer. Ghent . J*., 11, 35—36).—These determinations were made by 
means of the specific gravity bottle, with a paraffin oil of high boiling 
point. The specific gravity is stated in reference to water at 15°. . 

(1) “ Plaster of Paris,” obtained by beating crystallised selenite to 
200°; sp. gr. = 2*577. (2) Same selenite heated to a dull red heat; 

sp. gr. = 2*911. (3) Same selenite heated to a bright red heat; sp. gr. 
= 2*890. (4) Same selenite heated on platinum until just melted; 

sp. gr. = 2*796. (5) Same selenite heated in clay crucible in a blast 

furnace; sp. gr, = 2*654. (6) Anhydrite (97 per cent, pure) ; sp. gr. 
?= 2*907. According to Clark, selenite has sp. gr. = 2*30—2*33; 
anhydrite has sp. gr. = 2*92—2*98. J., W. L. 

A Red Copper Slag containing Artificial Cuprite. By J. L. 
Jarman and J. E, McCaleb {Amer. Chem. J., 11, 30—31).—The speci¬ 
men examined was from the Canton copper works of Baltimore. It 
is very hard and tenacious, breaks with conehoidal fracture and 
splintery edges, and contains minute beads of copper disseminated 
through its mass. It is opaque with dark scarlet colour. Sp. gr. = 
3*486. BL = 4*8. 

The analysis gave the following figures:— 

Si0 2 . CuaO. A1 2 0 3 . EeO. CaO. MgO. K 2 0. N%0. 

38*039 47*489 2*001 2*829 2*525 0*404 0*549 5*920 

Under the microscope it appeared as a transparent matrix of a pale- 
yellow colour, in which minute transparent crystals of a, cochineal 
colour, mostly of cubical and rectangular forms, were observed. 

Treated with 8 per cent, nitric acid in a very fiuely pulverised con¬ 
dition, 46*29 per cent, was dissolved, and of this ,43*49 per cent, was 
cuprous oxide. The resulting pale-yellow powder contained * no red 
fragments. Erom this it appears that the red particles consist of 
cuprous oxide, and they appear to be in the form of the native cuprite 
(Brown, Amer. J. Sci 32, 379). The yellow powder is insoluble in 
aqua regia and sodium hydroxide *, sp. gr. = 2*31; H = 4*8, fusible 
without change of colour, but in the oxidising fame it forms a blue glass. 
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Tlie analysis gave— 

SICK A1 3 0 3 .. FeO. CaO. MgO. Cu 3 0. F 2 0. 3STa 2 0. 

69*22 4*84 5*74 3*33 0*89 5*65 0*61 10*34 

X W. L. 

Affinity of the Heavy Metals for Sulphur. By E. Schurmato 
(.Annalen , 249, 326—350).—An investigation of the action of solu¬ 
tions of various metallic salts on 16 metallic sulphides led to the 
following results :—Palladium sulphide is not attacked by any of the 
metallic salts, and palladia in dichloride decomposes all metallic 
sulphides. Manganese sulphide is the least stable of the 16 sulphides 
examined. Arranged in the order of their affinity for sulphur, the 
metals form the following series:—Pd, Hg, Ag, Cu, Bi, Cd, Sb, Sn, 
Pb, Zn, Ni, Co, Fe, As, Tl, Mn. In each natural family of elements, 
the affinity to sulphur increases with the atomic weight. Family IV 
is an exception to this law, as the affinity of sulphur to tin is greater 
than its affinity to lead. The members of family III have less affinity 
to sulphur than their neighbours in family IY, and these again than 
the corresponding elements with a slightly higher atomic weight in 

ffimity V. W. C. W. 

Interaction of Clxromie Acid and Hydrogen Peroxide. By 
Berthelot ( Gompt . rend ., 108,157—161).—When hydrogen peroxide 
is added to a solution of a dichromate acidified with a strong acid, the 
blue compound is formed and a slow evolution of oxygen begins 
almost immediately, the chromium being reduced to the form of a 
chromic salt. The ratio of the oxygen liberated from the chromic 
acid to that liberated from the peroxide is 1 : I when the hydrogen 
peroxide is added to the chromium solution, and 3 : 5 if the order of 
addition is reversed. Decomposition takes place more rapidly in 
presence of nitric acid than in presence of sulphuric acid. 

When the dichromate solution is acidified with a feeble acid, such as 
acetic or phosphoric, it first acquires, according to the degree of con¬ 
centration, a violet or purple colour, which is due to a mixture or 
compound of the perchromie acid and a brown substance. The 
oxygen ratios are the same as with the strong acids. With still 
feebler acids, such as boric or hydrocyanic, the brown substance alone 
is formed, and the rate of decomposition is very slow. The phenomena 
are, in fact, similar to those observed with hydrogen peroxide and 
a solution of pure chromic acid. 

If the peroxide is added to a moderately strong solution of chromic 
acid, the liquid is at first blue and then becomes violet, brown, or 
even green, but with very dilute solutions at a temperature not ex¬ 
ceeding 10°, mere traces of perchromie acid are formed, and the 
brown substance is the chief product. The same results are obtained 
with potassium dichromate, which has been mixed with an exactly 
equivalent quantity of hydrochloric or sulphuric acid. 

The action is most regular with a solution of pure potassium 
.dichromate, whieh may be regarded as a mixture of normal ohromate 
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with chromic anhydride. If a solution of this salt containing a gram- 
molecule in 16 litres is mixed with an equivalent quantity of a solu¬ 
tion of hydrogen peroxide which contains a gram-molecule in 2 litres, 
the liqnid darkens in colour, rapidly becoming a very deep brown, 
and oxygen is liberated with effervescence, but during this reaction, 
the liquid contains mere traces of perchromic acid. After some time, 
the liquid becomes clear and has its original tint; it then contains 
neither hydrogen peroxide nor reduced chromium oxide. In the 
calorimeter, the temperature rises gradually, and after four minutes 
the reaction is practically complete, the heat liberated being 
+20*8 Cal., a number almost identical with the heat liberated by 
the decomposition of hydrogen peroxide, namely, +21*6 Cah Indeed, 
if the final reading is taken 19 minutes after mixing, the total heat 
liberated is 21*4 Cal. 

The same quantity of potassium dichromate will decompose in the 
same manner an unlimited quantity of hydrogen peroxide. 

The brown intermediate product is probably a compound of 
hydrogen peroxide with chromic oxide: it decomposes rapidly, with 
regeneration of chromic acid, liberation of oxygen, and formation 
of water. As the thermal measurements show, the heat liberated by 
the reaction is identical with that liberated by the decomposition of 
hydrogen peroxide. 

The brown colour of the intermediate product points to the forma¬ 
tion of chromium chromate, which is probably combined with hydrogen 
peroxide, thus: (n + 2)Cr0 3 + 6H 2 0 2 = wCr 0 3 ,Cx’ 203 , 3 H 2 02 + 3H 2 0 
+ 30 2 . The peroxide then oxidises the chromium chromate with 
reproduction of chromic acid and formation of water. 

A solution of normal potassium chromate containing a gram-mole¬ 
cule of the salt in 4 litres, at first shows no change when mixed with 
hydrogen peroxide, but after some time decomposition takes place id 
the same manner as with the dichromate, although very much more 
. slowly. After the decomposition, all the chromium is sell present as 
chromate. This reaction may be explained by the fact that in solu¬ 
tion, potassium chromate is partially dissociated into potassium 
dichromate and potassium hydroxide, the latter accelerating the 
decomposition. 

Unlimited decomposition, the formation of an unstable intermediate 
compound, and the liberation of heat owing to the decomposition of 
some endothermic compound, are characteristic of all the so-called 
u actions of presence.*’ C. H. B» 

Phosphotungstie Acid, By 0. H. Branohorst and K. Kraut 
(Armalen, 249, 373—380).—The sp. gr, at 20° of solutions of sodium 
phosphotungstate, 2Na^O,P 2 Oo,24W0 3 + 27H 2 0, is shown in the 
table (p. 470). 

Phosphotungstic acid is obtained in the free state by adding to a 
solution of the acid sodium salt, in half its weight of water, one-tenth 
its volume of strong hydrochloric acid. The free acid is extracted 
from the mixture by etber free from alcohol. It can also be obtained 
by adding strong nitric acid to a solution pf the sodium salt. The 
precipitate is redissolved in water, and re precipitated by nitric acid 
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Percentage. 

Sp. gr. 

crystallised salt. 

Sp.gr. 

anhydrous salt. 

5 

1*04 

1-044 

10 

1*084 

1-092 

15 

1*131 

1-143 

20 

1*181 

1-199 

30 

1*299 

1-333 

50 

1*64 

1-734 

64 

1*998 

— 


tliree times. Finally it is recrystallised from a mixture of nitric 
acid and water. The crystals belong to the rhombic system, and 
contain 93 mols. H 2 0, the formula being 48W0 3 ,2P 2 0* + 93H 2 0. 
Acid sodium phosphotnngstate dissolves precipitated barium car¬ 
bonate, forming a crystalline salt of the composition 

KaA2Ba0,P*0*24W0 3 + 46H 2 0. W. G. W. 


Mineralogical Chemistry. 


Pyroliisite from Augusta Co., Virginia. By J. L. Jarman 
{Amer, Chem. X, 11, 39—40).—The larger portion of the ore of the 
Crimora mine consists of psilomelane, with about one-third as much 
pyrolusite. The following analysis was made of portions from a fine 
mass of the ore weighing upwards of 50 Tbs. It consists of a network, 
of fibrous crystals, closely matted; colour, grey; streak, black; 
H. = 2*7 ; sp. gr. 4*69 ; infusible— 

Mti 0 2 . Pe«0 3 . CaO. ]SiO. CoO. K 2 0. 

95*88 0*617 0*094 0*225 0*269 0*179 

, Insoluble 

K%0. HaO. residue. 

0*232 2*085 0*293 J. W. L. 

4 

Beryllonite; % E. S. DanI and H. L. Wells (Amer. J. Sci.,37, 
23—32).—The authors give a more complete account of the new 
mineral recently described by E. S. Dana (this voL, p. 355). The 
first specimens were discovered in 1886 near Stoneham, Maine. The 
specimens are mostly fragments of crystals. Well-formed crystals are, 
rare. Twins are common, the twinning plane being a prism of 
about 60°. The measured angles and optical characters conform 
to the orthorhombic system, the axial ratio being a i b : c ~ 
0*57243 : 1: 0*54901. The crystals are remarkable for the number 
of planes that they present. The mineral is colourless to white, and 
transparent. It has a hardness of 5*5 to 6, and a sp. gr. of 2*845. 
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An interesting feature is the presence of large numbers of liquid 
inclusions. In many of the cases, they are filled with water and 
liquid carbonic anhydride, and frequently also there is gaseous car¬ 
bonic anhydride. Analysis gave the following results:— 

P 3 0 5 . BeO. iSTsiO. Ignition. Total. 

55*86 19*84 28*64 0*08 99*42 

It is thns evident that the mineral has the composition indicated 
by the formula NaBePCh, a formula that is analogous to that of 
triphylite and lithiophilite. In form, the mineral seems to he related 
to herderite, the only other phosphate in which beryllium is known 
to exist. B. H. B. 

- Occurrence of Hanksite in California. By BT. G. Ha^ks 
(Amer. J n Set, 37, 68—66).—The author describes some magnificent 
crystals recently discovered at Borax Lake. He is of opinion that 
instead of being a rare mineral, hanksite will be found in great 
abundance, and will be proved to play an active part in the meta¬ 
morphoses that produce gaylussite, ihinolite, and perhaps borax. 
(Compare Abstr., 1886, 315). * B. H. B. 

Sperrylite, a New Mineral. By H. L. Wells and S, L. Penfield 
(Amer. J. Sci37, 67— 73). —This mineral is essentially an arsenide 
of platinum. It was found at the Vermilion mine, in the district of 
Algoma, Province of Ontario, Canada. The colour of the mineral is 
nearly tin-white, its hardness is between 6 and 7, and its sp. gr. is 
10*602. Analysis gave the following results:— 

As. Sb. Pt. Eh. Pd. Fe. Sn0 2 . Total. 

4098 52*57 0*72 trace 0*07 4*62 99*46 

The composition is consequently represented by the formula PtAss, 
a small portion of the platinum and arsenic being replaced respec¬ 
tively by rhodium and antimony. In composition, the mineral is 
nearer Wohler’s laurite, (BnS* -f ^RuiOg), than any other mineral 
now known. It is possible that Wohler’s formula is slightly in¬ 
correct. The composition of the mineral corresponds with that of 
the artificial platinum arsenide made by Murray. 

The crystalline form of sperrylite is shown by Penfield to be iso¬ 
metric. Simple cubes are common; ociahedra are exceptional, , 
whilst the majority of the crystals show combinations of the cube 
and octahedron. The mineral is named after F. L. Sperry, by whom 
the material for investigation was furnished. B. H. B. 

Bertrandite from Pisek. By 0. Vrba (Zeit Knjst Min., 15, 
194—201).—On crystals of bertrandite from Pisek in Bohemia, the 
author has observed the following planes: OP, coP, ooPco, ooPoa, 
3Poo, 2Pco, co?3, and |Pco; the last plane is new. The axial ratio 
is a : 5 : c = 0*7191:1 $ 0*4206. The sp. gr. of the mineral was 
found to be 2*5986. Analysis gave the following results:— 

2 % 2 
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SiOj. BeO. H s O. Fe 3 O s . A1A- Total. 

49*90 42*62 7*94 trace trace 100*46 

The formula therefore is H 2 Be4Si 2 0 9 . The analytical results are 
in accord with those obtained by Pen field (this vol., p, 24) in his 
examination of bertrandite from Colorado. B. H. B. 

Composition of Tourmalin. By P. Jannasch and G. Calb 
(Ber., 22, 216—221).—The analyses of the following samples of 
tounnalin are given below: I. Tourmalin from Snarum (black, sp. 
gr, at 22° = 3*134), II. Alabascbka (black, dark blue in thin layers, 
sp. gr. at 22° = 3*138). III. Piedra blanca (black, sp. gr. at 23° = 
3*173). IV. Tamatawe (black, sp. gr. at 20*5° = 3*195). V. Mur- 
sinsk (black, sp. gr. at 20° = 3**210). VI. Oblapian (black, sp. gr. at 
25*3° = 3*084). VII. Buchworth (Australian, black, sp. gr. at 23*5° 
= 3*173). VIII. Barrado Peraby (Brazilian, green, sp. gr. at 23° = 
3*029). IX. Brazilian (green):— 


Si0 2 . 

b 2 o 3 . 

TiO ; . 

F. 

A1 3 Q 3 . 

FfijOg. 

FeO. 

I. 35-64 

9-93 

110 

— 

29-41 

2-90 

6-56 

II. 35-41 

10-14 

— 

0*28 

33-75 

— 

13-42 

III. 34-73 

9-64 

0-30 

0*47 

31-69 

3-18 

10-14 

IV. 35-48 

9-49 

1-22 

0*33 

25-83 

668 

7-99 

V. 34-88 

8-94 

0-27 

0*51 

34-58 

— 

14-40 

VI. 35-69 

9-84 

0-86 

— 

30-79 

3-65 

5-46 

VII. 35-50 

8-34 

— 

0*77 

34-39 

— 

14-26 

VIII. 37-40 

10-74 

— 

0*98 

39-02 

— 

2-35 

IX. 37-05 

909 

— 

115 

40-03 

— 

2-36 

MnO. 

[CaO. 

MgO. 

LifA 

K 2 0. 

N%0. 

H a O. 

I. trace 

1-56 

8-00 

— 

0-16 

3-03 

2-94 

II. trace 

0-17 

1-57 

— 

0-34 

2-08 

3-41 

in. 0-16 

0-36 

3-47 

— 

0-15 

2-85 

3-44 

IV. trace 

2-03 

6-90 

— 

0-29 

1-92 

2-58 

V. 0-24 

0-20 

1-32 

— 

0-05 

2-70 

2-87 

VI. trace 

1-54 

812 

—' 

0-27 

2-53 

3-20 

VII. trace 

trace 

0-51 

— 

trace 

3-43 

3-34 

VIII. 2-57 

0-60 

0-20 

1*33 

0-29 

3-59 

3-08 

IX. 2-35 

0-47 

0-32 

0*60 

trace 

3-18 

3 23 


Prom these analyses, the author deduces the general formula 
EsBG^SiOiV A. J, a 

Minerals of the Pacific Coast By W. Lmmum (Zeit. Eryst . 
Min., 15, 333—334, from Proc. California Acad, Sci 1887).—A variety 
of chlorite, similar to koschubeite, occurs with chromite. in the 
serpentine of the Green Valley in the American Eiver canon. It is 
of a blood-red colour, and is found in crusts of small, thin, hexagonal 
tablets, as well as in compact masses with a finely fibrous structure' 
and a pale purple colour. Its hardness is 2, and sp, gr. 2 69. On 
, analysis, it gave the following results:■*— ( \ \ • 
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SiOg. Cr 2 O tV A1 2 0 3 . FeO. NiO. MgO. CaO. H*0. Total. ' 

31*74 11*39 6-74 1*23 0*49 35*18 0*18 13 : 04 99*99 

These figures prove tlie mineral to be similar to koscbnbeite. The 
high percentage of chromium is remarkable. Optically, the mineral 
is positive, with an axial angle of about 3°. Associated with this 
mineral is an emerald-green garnet in small dodecahedra exhibiting 
distinct double refraction. B. H. B. 

New Mineral from Franklin, New Jersey. By Gr. A. Koxio 
(Zeit. Kryst Min., 15, 334, from Proc. Acad . Nat. Sci. Philadelphia , 
1887, 310—311).—This new mineral, named bementite after C. S. 
Bement, forms pale greyish-yellow masses resembling pyrophyllite. 
Its sp. gr. is 2*981. Analysis gave the following results:— 

Si0 2 . MnO. FeO. ZnO. MgO. H 2 0. Total. 

39-00 ■ 42-12 (3*75) 2*86 3*83 8*44 100*00 

B. H. B. 

Spessartine. By W. C. Robjxsqn ( Journ. AnaL Ghem., 1, 251).— 
The author has analysed two varieties of spessartine with the fol¬ 
lowing results:— 

JSi0 3 . A1 3 0 3 . Fe»0 3 . FeO. MnO. CaO. TotaL Sp. gr. 

I. 38-24 19-62 2*27 13*60 25*30 0*53 99*56 4*23 

H. 40*92 9-24 1*13 9*28 38*34 trace 99*01 4*12 

I. From Fairmount Park, Philadelphia; II. From Avondale, Penn¬ 
sylvania. B. H. B. 

Iron Ores of the Penokee-Gogebie Series of Michigan and 
Wisconsin. By C. R. Van Hiss (Amer. J. Sci., 37, 32—48).—The 
author describes at length the character of the iron ores, the shape of 
the deposits, their relation to the rocks surrounding them, the nature 
of the rocks of the iron formation above the ore horizon, and the 
character of the formation above and below bearing iron. The shape 
of the deposits and their relations to the strata of the iron-bearing 
formation are such as to exclude the idea of original sedimentation in 
place, and they cannot be considered as the result of oxidation of iron 
carbonate in place alone. It is, however, certain that the iron 
carbonates formed the sonrce whence the iron oxides for the ores 
were derived. The ores are thus necessarily concentrations of iron 
oxide, combined, perhaps, with iron oxide furnished by oxidation of 
carbonate in place. These conclusions accord with those of S. F« 
Emmons as to the origin of the silver-lead deposits of Leadville, 
Colorado. He finds that the ore did not form in pre-existing cavities, 
but by a gradual displacement of the rock materials by substances 
brought in solutions, and that these solutions did not come from 
below but from above. A like origin is more common among pre- 
deposits than has been believed. B. H. B. 

Rocks of Pigeon Point, Minnesota. By W. S. Baylet (Amer. 
/. Sci 37, 54—63).—At Pigeon Point* a bright red rock occurs 
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along the "borders of a large mass ‘ of olivine gahbro that forms the 
main portion of the point. Similar rocks have been observed at 
various places in the Lake Superior region, but no careful study has 
been made of them. The author shows that this red rock is not an 
altered gabbro nor an altered sedimentary rock as hitherto thought, 
but is the result of the solidification of a magma, which, under certain 
conditions, gave rise to a rock with the characteristics of a grano- 
phyre. The various phases of the red rock possess the same mine- 
ralogical composition and present gradation in structure, from the 
granular (analysis I) to the porphyritic (analysis II) with grano- 
phyric ground-mass. 

Si0 2 . Ti0 2 . A1 2 0 3 . Pe 2 O s . FeO. MnO. CaO. BaO. MgO. 

I. 72*42 0*40 13*04 0*68 2*49 0*09 0*66 0*15 0*58 

II. 74*00 0*34 12*04 0*78 2*61 0*05 0*85 0*12 0*42 



K 2 0. 

NaA 

h 2 o. 

PA- 

CL 

Total. 

Sp. giw 

I 

4-97 

3-44 

1-21 

0-20 

trace 

100-33* 

2-620 

H. 

4-33 

3-47 

0-86 

0-06 

trace 

99-93 

2-565 


The two rocks are obviously parts of the same mass. They both 
contain a sodium potassium felspar, and thus should be classed among 
the quartz-keratophyres. Upon the contact of the quartz-kerato- 
phyres with an olivine-gabbro, is a series of rocks having a compo¬ 
sition intermediate between that of the keratophyre and that of the 
gabbro. These may be regarded as the results of contact action at 
great depths. B. H. B. 

Relation between Solfataras and Acidic Eruptive Rocks. 
By A. db Lappaeent (Gompt rend., 108, 149—151).—Solfataras are 
most abundant in volcanic districts which are characterised by the 
occurrence of acidic eruptive rocks in considerable masses. They are 
rare in the Sandwich Islands and in the neighbourhood of Yesuvius 
and Etna, where the rocks are mainly basic, but abound in the Chilian 
Andes, California, the district of the Yellowstone River, Java, and 
[New Zealand, where the rocks are acidic. 

There are no traces of solfataras in the Eifel and very few in 
Auvergne, but in Transylvania the solfataras which gave rise to the 
metalliferous deposits were formed in the midst of andesite, rhyolite, 
and other acidic rocks. 

The solfataras seem to result from the gradual evolution of gases 
which were at one time incorporated with the lavas and are now 
being given off. Acidic rocks are very refractory, and by reason of 
their imperfect fluidity would retain to a very great extent the gases 
by which they were permeated at the time of eruption, and to which, 
as a matter of fact, their mobility is usually due. The presence of 
these gases in the lavas will retard the formation of crystals, and 
hence promote the growth of the large crystals which characterise 
this class of rocks. C. H. B. 

< * 100*37 in original. 
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Organic Chemistry. 

178-5?? ^ Sian B1 , u t; s - (Comp, rend., 108, 

bine with nnw ma 7 solnbIe Prassian bine is a compound of Prussian 
addin c i-r. o k ^f r f? c y ani ^e. It is easily obtained by gradually 

*lti of lead, zinc, and otte »‘w?£ 

^va^taat4a:« -L. 



— - ~ - w ^vixvxxa. jrrussiaj 

£ asassts: 
^S£:t*.tsas£r 

•a f j 6 0zailc l ^ c ^ solution is boiled, insoluble prnssian blue is preci- 
piteted, a result due to the action of the acid and not to the rise of 
temperature. Dilute sulphuric acid has the same effect at the ordinary 
SCT be precipitate does not dissolve even af£?o^ 
composition^ luWe and ^o 1 ^ 16 modifications have the same 

it P™ ssla ^ blue is heated with water and molybdic anhydride 
ielaHn a deep-blue solution which is not affected by boilinTor by 

dpfite which r?f' pi d b fi Sulphuric or nitric acid, but if the pre- 
cipitate, which retains a small quantity of molybdic anhydride is well 

S r tk , dl > te alcobo1 ’dissolves in pure watej 7 Ammo Jimi 
otybdate and tungstate will also dissolve prussian blue. 

e “ pr i SSla f. bIue 18 treated with concentrated sulphuric acid it 
rises^ pariShv d mSS bk ® st ®fb-paste, and if the temperature 
bartialinSi °° m of Sed ‘ ^ydjoferrocyanic acid is liberated and 
fti+^ i av . , m tbe excess of sulphuric acid. If the liauid is 

• W tkr e °£ ^ S - W001 and tbs filtrate cooled, it deposits tL fold 

wfaSde 8ame reSalt 18 ° btained »**. lead « copper 

wiT* 1 ^ , bk ® wt ich bas been treated with sulphuric acid is 

S iJtfS ato£ T^ 01, “ its blllecolo ar and dis- 

^ n ® . “ be al ? oboL . Tb e same solution is obtained by dissolving solid 
Efft a mixture of equal volumes of sulphuric acil and 
When mixed with water or with a large excess of strong 
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alcohol, the solution yields a precipitate of ordinary prussian blue, 
which retains sulphuric acid even after prolonged washing with 
dilute alcohol. Ethyl hydrogen sulphate does not dissolve prussian 
blue, and hence tbe phenomena just described cannot be attributed to 
the formation of this compound. 0, H. B. 

Belative Stability of the Alkyl Bromides. By F. Lexgfeld 
(Amer. Ghem . 71, 40—66).—The stability of alkyl bromides when 

in solution with various reagents has been determined. 

With sodium hydroxide, potassium hydroxide, and ammonia, the 
relative stability is (in order of increasing stability), ethyl, propyl, 
butyl, isoamyl, isobutyl, isopropyl. 

With nitric and sulphuric acids, the order of increasing stability is 
isopropyl, ethyl, propyl and butyl (about equal), isoamyl, isobutyl; 
ethylene. 

With argentic nitrate and argentic nitrate and nitric acid, the order 
of increasing stability is isopropyl, ethyl, propyl, isoamyl, isobutyl, 
ethylene. 

Experiments carried out on the influence of light on the stability of 
alkyl bromides in contact with sodium hydroxide showed that it was 
without influence on the result. 

With dilute sodium hydroxide, nj 40 and less, the velocity of changes 
is inversely as the concentration. 

The action of sodium hydroxide on the bromides dissolved in methyl 
alcohol is slower than in propyl alcohol, and slower in propyl than in 
ethyl alcohol. 

In the case of excess of one reagent over another, similar effects are 
produced by similar excess of ether reagent. J. W. L. 


Analyses of Pure Sherry. By E. Bouoiratf and W. Feesenihs 
(Zeii. anal. Ghem ., 28, 71—77).—The authors, having obtained 18 
samples of genuine sherry of various qualities, have analysed them by 
recognised methods and give the results in a table. The chief feature 
worthy of notice is the high percentage of sulphates. The universal 
practice of plastering the must for the manufacture of sherry renders 
it, necessary to adopt for that wine an admissible maximum different 
from that allowed in unpkvStered wines. The sulphates found (cal¬ 
culated as potassium sulphate) ranged from 2’5—8'8 grams per litre. 
The superior brands (with two exceptions) contained more than 
4 grams, and tbe inferior (with one exception) less than 3 grams per 
litre. The maximum limit of 3 grams proposed by the German Im¬ 
perial Commission would exclude the finei; wines of this class'. 
Plastering increases the proportion of potassium in the wine, but not 
that of calcium. Phosphoric acid, chlorine, and magnesium appear to 
rise with increasing sulphates, In most of the samples, a deposition 
of tartar occurred on keeping. ^ This fact is of interest in, connection 
with the dictum of Blitz, that in judging of a wine containing much 
sulphates, it is necessary to consider whether at the same time a, suffi¬ 
cient amount of hydrogen potassium tartrate is present. 

.v ' ' , , : \ m. j, s. 
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Boiling Points of Secondary Alcohols with Secondary 
Eadieles: Diisopropyl Carbinol. By G. PoleteUff (/. Buss . 
Ghent. Soc., 20, '672—686).—The author finds that the boiling point 
of diisopropyl carbinol, as given by Munch {Annalen, 180, 881), that is, 
181*5°, does not agree with Flavitzky*s ( J.Buss. Chew. Soc.,1871 , 815, 
and 1887, 869) method of calculating boiling points, and that a higher 
number might be expected. He very carefully prepared the pure 
carbinol and determined its physical constants and those of other 
compounds formed during its preparation. The calcium salt of iso- 
butyrie acid was subjected to dry distillation, and diisopropyl ketone , 
C 7 H 14 O, was obtained. Its (corrected) boiling point was found to be 
123*7°, tbe sp. gr. = 0*8230 at 0° and 0*8063 at 20° (water at 4° =1). 
The molecular refractive power = 55*03—55*24 (calculated 55*37), 
or for infinite wave-length = 33*46 (calculated 33*58). On reduc¬ 
tion with sodium amalgam of 3 per cent., it yields diisopropyl 
carbinol , C-jHieO, boiling at 140° (corr.), having the sp. gr. 0 8445 
at 0° and 0*8288 at 20°, and the molecular refractive power = 57*64 
(calculated 57*37), or for infinite wave-length = 34*82 (calculated 
34*89). The acetate bods at 160° (corr.), and has the sp. gr. 0*8856 at 
0° and 0*8676 at 20*5°. From this, after hydrolysis, the original 
alcohol was obtained boiling at 140*4°. On oxidation with chromic 
mixture, the alcohol yields diisopropyl ketone, isobutyric acid, 
acetone, and some acetic acid (formed from the last). It is shown 
that the correct boiling point of diisopropyl carbinol, 140°, is in 
better accord with Flavitzky’s theory than that obtained by Munch, 
namely, 131*5°. B. B, . 

Butyl Ethers. By E. Beboub ( Compt . rend., 108, 162—165; 
compare this vol., p. 366). — Biisobutyl ether , 0(CH 2 *CHMe>) 3 , is readily 
obtained by the action of isobutyl bromide on the sodium-derivative 
of isobutyl alcohol. It is a mobile liquid only slightly soluble in 
water, and boils at 122—122*5° under a pressure of 760 mm.; sp.gr. at 
15° = 0*7616. Concentrated hydrobromic acid converts it into iso¬ 
butyl bromide boiling at 90—91°. The product of the action of iso¬ 
butyl iodide on potassium isobutyl-oxide, which .was belieyed, to 
contain diisobutyl ether, is really a mixture of isodibutylene a^d 
isobutyl alcohol in nearly equivalent proportions. f; 

Secondary isobutyl ether , CHMe 3 *CH 2 ‘0*CHMe # 0H*jMe, is formed, 
together with isobutylene and the secondary alcohol, by the action of 
isobutyl bromide on the sodium-derivative of the secondary alcohol. 
It is insoluble in water and boils at 121—122 ; sp. gr. at 15° = 0*7652. 
Hydrobromic acid resolves it into isobutyl bromide and secondary 
butyl bromide. 

Tertiary isobutyl ether cannot be obtained by the action of isobutyl 
bromide on the sodium-derivative of trimethyl carbinol, nor by the 
action of tertiary butyl bromide on sodium isobutyl oxide. Bi¬ 
secondary butyl ether is obtained in mere traces by the action of the 
secondary bromide on the sodium-derivative of the secondary alcohol, 
but the product consists mainly of the secondary alcohol and normal 
butylene. Secondary tertiary and ditertiary butyl ethers could not 
be obtained. 1 C. H. B. 
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Oxidation of GiyeeroL By E. Fischer and J. Tafel (2?er., 22, 
106—110; compare Abstr., 1888, 1264) .—Trihydroxyisobutyric acid, 
OH-C(CH 2 ‘OHVCOOH, is obtained when glycerose (250 grams) is 
mixed with anhydrous hydrocyanic acid (30 grams) and allowed to 
remain for 12 hours at 50° and a second 12 hours at 60° in a well- 
closed vessel. After the removal of the excess of hydrocyanic acid, 
the product is concentrated to 150 c.e., satnrated with hydrogen 
chloride in a freezing mixture, and allowed to remain two days at the 
ordinary temperature. It crystallises from alcohol in slender, colour¬ 
less prisms, melts at 116°, and is readily soluble in water, sparingly 
soluble in alcohol, and almost insoluble in ether, benzene, and chloro¬ 
form. The calcium salt, with 4 mols. H 2 0, crystallises in slender; 
matted needles ; the lead salt, with 1 mol. H 2 0, crystallises in slender, 
colourless prisms; the normal barium salt could not be crystallised ; 
the basic barium salt, C.H 6 0 5 Ba, is precipitated from a hot solution of 
the acid in slender needles; the strontium salt crystallises in slender 
needles; the sodium salt in prisms. On reduction with hydriodie 
acid and amorphous phosphorus in a reflux apparatus, trihydroxy- 
isobntyrie acid is convened into a mixture of acids containing 
iodine, and these, by further reduction with zinc-dust and dilute 
sulphuric acid, yield isobutyrie acid- 

Biiodoisobutyrie add , CiH 6 G 2 I 2 , can be extracted by ether from the 
product obtained on reducing trihydroxyisobutyrie acid with hydr- 
iodic acid and amorphous phosphorus. It crystallises from water in 
long, colourless needles, melts at 127°, and is very readily soluble in 
alcohol and ether. 

In addition to trihydroxyisobutyric acid, a small yield of erythro- 
glueic acid is also obtained on treating glycerose with concentrated 
hydrocyanic acid. W. P. W. 

Extraction of Sorbite. By O. Vincent and Delachanal (CompL 
rend., 108, 147—148).—The fermented juice of Sorhus aucupcma is 
concentrated in a vacuum to one-third of its volume, and 10 grams are 
heated with excess of sulphuric acid, evaporated to dryness, the 
residue calcined, and the combined sulphuric acid estimated. The 
amount of sulphuric acid required to convert into sulphates all the 
bases in the juice is calculated from this result, and this quantity of 
acid is added to the concentrated juice, which is then diluted with 
its own volume of water and twice the volume of alcohol. The 
calcium and potassium, which interfere with the crystallisation of 
sorbite, are thus almost completely precipitated in the form pf 
sulphates. The liquid is Altered, the alcohol distilled off, and the 
residue exactly neutralised with barium hydroxide, evaporated to a 
syrup, and extracted with boiling alcohol of 95°, which dissolves 
almost pure sorbite, and leaves in combination with the barium the 
viscous acid substances which usually interfere greatly with crystal* 
lisafcion. When the alcoholic solution is concentrated, it leaves a 
syrup which after a few days deposits a large quantity of sorbite in 
long needles. 

- Sorbite may be estimated in the form of dfbenzoic acetal (following 
Abstract) in the following manner. The juice is concentrated in a 
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vacuum to one-third its volume, mixed with excess of basic lead 
acetate, and the filtrate treated with hydrogen sulphide. The filtered 
liquid is concentrated in a vacuum to a thick syrup, mixed with its 
own weight of 50 per cent, sulphuric acid, and then with 80 per cent, 
of benzaldehyde. It rapidly becomes almost solid, owing to the 
formation of the acetal, which after 24 hours is thoroughly washed 
with water, dried, and weighed. 

In order to separate sorbite from the acetal, the latter is heated 
with water which contains a few per cents, of sulphuric acid and 
benzaldehyde, and the liberated benzaldehyde is distilled off in a 
current of steam. The liquid is then treated with barium hydroxide 
to precipitate the sulphuric acid, and the barium present in the 
filtrate in the form of barium benzoate is exactly precipitated by 
addition of sulphuric acid. The liquid is then cooled, treated with 
ether in order to remove benzoic acid, and concentrated in a vacuum 
to a thick syrup, which after some days deposits crystals of sorbite. 

a h. b. 

Dibenzoic Acetal of Sorbite. By J, Meunier (Compt. rend., 
108,148—149).—Sorbite when treated with benzaldehyde in presence 
of sulphuric or hydrochloric acid yields a dibenzoic acetal, C^H^Os* 
which resembles the dibenzoic acetal of mannitol in constitution and 
properties. It is a white, confusedly crystalline substance, which 
melts at about 160°, is insoluble in water and almost insoluble in 
hot alcohol, but dissolves more .readily in boiling benzene, chloroform, 
and acetic acid. > G» H. B, 

Invert Sugar, By E. Jen<jfletsch and L. Grimbert (Compt. 
rend., 108, 144—146; compare Abstr., 1888, 1266).—The rotatory 
power of pure levulose does not agree with that calculated for 
levulose from measurements with invert sugar, using Tnchschmid’s 
and Tollens’ formulae, and assuming that invert sugar contains 
dextrose and levulose in equal molecular proportions. The rotatory 
power of pure levulose is not altered by admixture with pure glucose, 
and the authors find that the observed differences are due to the action 
on the levulose of the acids which are used to produce inversion. 

The rotatory power of a 10 per cent, solution of pure levulose increases 
from [«]j> = —94° 66' to —96° 78' when heated for half an hour at 
68 & with 5 per cent, of hydrochloric acid. With a similar'quantity of 
sulphuric acid, under the same conditions, the rotatory power rises to 
—99° 77'. There is no sensible variation in the results wbeu the 
liquid is neutralised before the measurements are made. The action 
of strong inorganic acids on levulose takes place at once at the 
ordinary temperature, oxalic acid behaves like the inorganic acids 
when heated, whilst formic and acetic acids of similar concentration 
do not affect the levulose. The rotatory power of glucose shows no 
variations of this kind. 

The duration of the action of the acids used for inversion has long 
been known to affect the rotatory power of the product. 

Comparative experiments with levulose and invert sugar under the 
conditions described show that the rotatory power of the kvnlose in 
the invert teugar, [«]b = —96° 52', agrees with that of pnre levulose 
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•which has been subjected to the same treatment, [«]d = —96° 78'. 
Glerget’s method of inversion by treating with 10 per cent, of hydro¬ 
chloric acid at 68° for 10 minutes, gives a levulose with a rotatory 
power of [*]d = —101 ° 30', whilst pure levulose treated in the same 
way has a rotatory power of only [«]© = — 97° 44', which is prac¬ 
tically the same as that obtained by treating levulose with hydro¬ 
chloric acid in the cold. 

That these differences are due to the action of the inorganic acids 
is shown by the fact that if sugar is inverted by treatment with 
5 per cent, of acetic or formic acid at 100° for 30 minutes, the 
rotatory power remains constant even after prolonged heating, and 
the rotatory power of the levulose which the product contains is 
identical with that of pure levulose. Addition of hydrochloric acid 
to this product at once alters the rotatory power of the levulose. 

It is evident that the levulose contained in invert sugar which has 
been prepared in the usual way is not identical with pure crystallised 
levulose, but is a product of the alteration of the latter by the Action 
of the mineral lacids employed. C. H. B. 

Fermentation of Galactose, Arabinose, Sorbose, and other 
Sugars. By W, E. Stone and B. Tokens ( Annalen , 249, 257-—272). 
—Most of the results obtained by the authors have already been 
published (Absti% 1888, 808). With yeast supplied with suitable 
nourishment, galactose ferments as completely as dextrose, but less 
rapidly. Sorbose ferments more slowly and less completely. Ara¬ 
binose and milk-sugar ferment very slowly and incompletely. Pure 
yeast does not bring about the fermentation of arabinose. 

' W. C. W. 

Formation of Furfuraidehyde and Non-production of Levu- 
linie Acid from Arabinose: Formation of Furfuraldehyde as a 
Test for Arabinose: Formation of Arabinose and Xylose from 
Malt Residues. By W. E. Stone and B. Tollmens { Annalen , 249, 
227—245).—In addition to the results which have already been pub¬ 
lished (Abstn, 1888,1060), the authors have obtained arabinose and 
xylose from the malt which has been used for brewing. Furfuralde- 
hyde is formed when xylose is boiled with dilute acids. 

W. 0. w. 

Mannose. By E. Fischer and J. Hirschberger 22, 

, 365—376).—The authors have simplified their method for the pre¬ 
paration of mannose (compare Ahstr., 1888, 934) as follows:— 
Mannitol (3 kilos.) is heated at 40—45° with water (20 litres) and 
nitric acid of sp. gr. 1*41 (10 litres) with constant stirring. In four 
to five hours, evolution of gas commences, and, as soon as it is found 
that a small portion of the solution, after neutralising with sodium 
carbonate, gives a dense, yellowish precipitate with phenyl hydrazine 
acetate, which is generally the case after five to six hours, the opera¬ 
tion is brought to an end. The liquid is cooled to about 25° by 
throwing in ice, then made slightly alkaline with solid sodium car¬ 
bonate to destroy the nitrous acid, aud finally acidified with acetic 
*ehk Phenylhydiazine (1 kilo.), dissolved in dilute acetic acid, is 
r added to the solution, and after an hour’s time the separated hydr- 
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azone is wasted and pressed. About one-quarter of the product is 
boiled for about 15 minutes with water (5 litres), the filtered solution 
decolorised by beating with zinc-dust and ammonia, and again filtered; 
the hydrazone separates in pale yellow plates, and the mother-liquors 
are employed for recrystallising another portion of the crude product, 
this process being repeated sis or seven times until the whole is 
purified. The yield of hydrazone is, on the average, 10 per cent, of 
the mannitol employed. 

The pure hydrazone (100 grams) is dissolved in hydrochloric acid 
of sp. gr. T19 (400 grams), and, after keeping for half an hour, the 
solution is cooled in a freezing misiure, and the crystals separated by 
filtration. The filtrate is diluted with water (2 vols.), neutralised 
with lead carbonate, and filtered ; tbe yellow solution is made alkaline 
with baryta, extracted with ether to remove phenylhydrazine and 
coloured products, then treated with carbonic anhydride, decolorised 
with animal charcoal, and concentrated to about 300 c.e. The residue 
is treated with sulphuric acid to precipitate the barium, neutralised 
with lead carbonate, filtered, evaporated in a partial vacuum, and 
.again filtered. The filtrate is evaporated to a syrupy consistency, 
dissolved in absolute alcohol (5 vols.), treated with hydrogen sulphide, 
and, after separating the lead sulphide, the mannose is precipitated 
By adding a large volume of ether. It is thus obtained in tbe form of 
a colourless syrup containing about 90 per cent, of sugar. 100 grams 
of the hydrazone yield 60 grams of the syrup. 

Mannose is precipitated in amorphous, white flocks when ether is 
, added to an alcoholic solution of the syrup; on keeping under absolute 
alcohol; the precipitate solidifies to a hard, colourless mass which, 
however, shows no distinctly crystalline structure. It is hygroscopic, 
deliquescent, and very readily soluble in water, but very sparingly 
in boiling absolute alcohol, and insoluble in ether. It does not 
produce a coloration in the magenta and sulphurous anhydride 
solution. Alcoholic potash precipitates a fiocculenfc, hygroscopic sub¬ 
stance from alcoholic solutions of the sugar; lead acetate and 
ammonia produce in aqueous solutions a precipitate which becomes 
yellow on keeping, or when warmed. The specific rotatory power is 
[*]» = 12*96, and 1 c.e. of Fehling’s solution corresponds with 4*307 
milligrams of mannose. The quantity of mannose present in the 
solutions employed for the determination of the rotatory power and 
reducing power was estimated by means of the phenylhydrazone; as, 
however, this compound is not quite insoluble in water, there is a 
slight error in both determinations. Cane-sugar, maltose, raffinose, 
trehalose, various kinds of molasses, manna, potato-starch, lichenin, 
gum tragacanth, gum arabic, quince seeds, linseed, fieabane, and Oar- 
ragheen moss were tested for mannose, but in no case could the presence 
of this sugar be detected. Salep juice, however, as previously stated 
by Tollens and Grans, on inverting, yields mannose which can be 
isolated by means of the hydrazone. The yield of hydrazone is 5 to 
6 per cent, of the bulbs employed. 

When a dilute solution of mannose is heated at 110° for about four 
hours, humous substances are formed, and bn distilling the filtered 
' solution it yields farfurdldehyde. 
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Levnlinic acid is formed, together with heinous substances, when 
mannose phenylhy drazo ne is heated with fuming hydrochloric acid. 

When mannose (0*25 gTam) is heated for three hours with 7*5 per 
cent, hydrochloric acid (32 c.c.), small quantities of humous substances 
are formed, but only 0*07 gram of the mannose is decomposed. 
(Compare Sieben, Zeit anal . Chem ., 24,138.) 

Mannose (50 grams) dissolved in water (250 grains) was mixed with 
anhydrous hydrogen cyanide (18 c.c.) and a few drops of ammonia, 
and kept in a closed vessel at the ordinary temperature; a flocculent 
substance soon separates, and after three days the reaction is brought 
to an end by warming at 50° for four hours. The flocculent product 
seems, from its behaviour towards alkalis and iron salts, to be the 
amide of matmosecarboxyiic acid; it is insoluble in hot water, and, 
after deeolorising with animal charcoal, alcohol precipitates from the 
solution a white, amorphous powder melting at 182—183° with decom¬ 
position. The filtrate from this amide contains considerable quantities 
of the ammonium salt of the acid. 

Barium mannosemrboxylate , (CfHisOg^B®? is prepared by evapo¬ 
rating the crude product of the action of hydrogen cyanide on 
mannose until free from hydrogen cyanide, adding water and baryta 
(80 grams), and again evaporating until the evolution of ammonia 
ceases. The residue ^dissolved in water (4 litres), carbonic anhydride 
passed through it, the solution decolorised with animal charcoal, and 
evaporated until the barium salt commences to separate; further 
small quantities can be obtained by mixing the mother-liquor with 
alcohol and ether. The yield is almost theoretical. It is a Colourless, 
semicrystalline compound, and is moderately soluble in hot water, 
but only very sparingly in cold water, and insoluble in alcohol. 

The lactone, C 7 H 12 07 5 is obtained when a hot, aqueous solution of 
the barium salt is decomposed with the requisite quantity of sulphuric 
acid. It crystallises in needles, melts at 148—150°, and is very readily 
soluble in water, but only moderately in absolute alcohol, and insoluble 
in ether. 

A second product, probably mannosecarboxylic acid , was sometimes 
obtained in small quantities in preparing the lactone; this substance 
has an acid reaction, melts at 167—169° with evolution of gas, and is 
more readily soluble in alcohol than the lactone. 

Heptylic acid (normal) is formed when barium mannoseearboxylate 
(35 grams) is boded for five hours with hydriodie acid boiling at 127° 
(250 grams) and amorphous phosphorus (10 grams). The product is 
diluted with water, extracted with ether, and the extract shaken with 
mercury to remove iodine. The oil (27 grams) which is obtained oh 
evaporation is treated in the cold with zinc-dust and dilute sulphuric 
acid to reduce the iodine-compounds, which are present in consider¬ 
able quantities, and then distilled with steam. The distillate contains 
heptylic acid (=7 grams barium salt) and a neutral oil (2 grams) 
probably heptolactone. 

Mannose is readily oxidised by bromine in aqueous solution ; the 
acid, obtained seems to be different from gluconic acid. It is also 
oxidised by nitric acid, but the acid has not yet been investigated. v 
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The compound described as phenylmannosazone (loc. dt.) is identical 
with phenylghieosazone. 

From the authors’ experiments, it follows that mannose is the 
aldehyde of mannitol, and has, therefore, the same constitution as 
dextrose, with which It is physically isomeric. Since the phenyl- 
hydrazones of mannose and dextrose are totally distinct substances, 
both of which are readily converted into one and the same osazone, 
NaHPh'CH'OfNaHPhJ^CH^OHja'CHa’OH, it must be assumed that 
the isomerism of the two sugars is determined by the carbon-atom 
which is directly combined with the aldehyde-group. As dextrose 
has a much greater specific rotatory power than mannose, the former 
must be looked on as the dextro-, the latter as the Isevo-mo&ification 
of the same system. The compounds which these sugars form with 
hydrogen cyanide are isomeric, as, probably, are also the corresponding 
carboxylic acids; as both sugars yield one and the same compound on 
reduction, some change must occur in the arrangement in space of 
the COH“CH*(OH)-group. The difference in behaviour on reduction 
seems to show that mannose, In its physical as well as chemical 
structure, is the true aldehyde of mannitol, whilst dextrose is the 
aldehyde of a physically isomeric hexahydric alcohol. F. S. K. 

Formation of Aerose from Fo rm aldehyde. By E. Fischer 
and F. Passmore (Ber., 22, 359—361).—Formose (compare Low, J. 
pr. Chew,., 33, 321), as the authors have previously shown, is a 
mixture of various aldehyde- and ketone-alcohols, which can be sepa¬ 
rated by means of the osazones. 

Pure a-aerosazone can be isolated as follows:—Formaldehyde 
(190 grams) in 3 per cent, aqueous solution is first treated as described 
by Low, the solution is then neutralised with aeefcio acid, and warmed 
on the water-bath for four hours with a mixture of phenyIhydrazine 
(100 grams) and 50 percent, acetic acid (100 grams). The cold 
solution is filtered, and the residual mixture of osazones dried on 
porous plates, and then extracted several times, first with cold 
benzene, and then with ether, to remove resinous products and the 
more readily soluble osazones. The dirty yellow, crystalline residue 
(20 grams) is extracted with water (6 litres) to remove phenylform- 
osazone, washed twice with cold, absolute alcohol (10 c.e.), and then 
boiled twice for a long time with alcohol (10 c.e.). a-Acrosazone 
(1*1 gram) remains as a yellowish-green powder, and cannot be, 
purified by recrystallisation. It is therefore converted into the osone 
by warming for one minute at 45° with faming hydrochldrio acid ; 
the cold solution is separated from the phenylhydraziue salt, diluted 
with water (5 vote.), neutralised with lead carbonate, and filtered. 
The filtrate is warmed with phenylhydraziue acetate,, and the osazone 
which is formed is obtained pure by recrystallising from a large 
quantity of hot alcohol. The compound thus prepared has all the 
properties of a-acrosazone. 

The fact that aerose is very nearly related to the naturally occurring 
saccharoses lends considerable probability to Baejer’s views eon- 
cerning the formation of grape-sugar in the vegetable kingdom. 

F. S. K# 
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Compounds of Phenylhydrazine with Sugars. By E. Fischer 
( Ber 22, 87—89; compare Abstr., 1888, 1267).—The author pro¬ 
poses “osone” as a general term for compounds of the type of 
oxyglueose, and throughout the paper refers to this compound as 
glucosone. 

Glucosone reacts with methylphenylhydrazine in alcoholic solution 
in the cold, forming glucosone met'hylphenylhydrazone, 

O^HMePh, 

which crystallises from water in slender, colourless scales, and melts 
at 171° when rapidly heated ; with an excess of the hydrazine in acetic 
acid solution, however, methylphenylglucosazone , CsoEW^O*, is obtained, 
and this crystallises from benzene in slender, yellowish-red needles 
melting at 152° with decomposition. When treated in aqueous 
solution with solutions of orthodiamines free from acids, glucosone 
readily yields condensation componnds; thus, with orthotoluylene- 
diamine, it forms anhydroglncornetaparadiamidotoluene , CigH 16 N 2 04 , 
which crystallises in colourless, slender needles and melts at a few 
degrees above 180° with decomposition (compare Griess and Harrow,, 
Abstr., 1887, 930). 

Glucosone decomposes into a mixture of humous substances and 
furfuraldehyde when heated in dilute aqueous solution at 140° for 
several hours, and into humous substances, carbonic anhydride, and a 
small quantity of levnlinic acid when heated with hydrochloric acid. 
It is readily reduced by meaDS of zinc-dust and acetic acid at 100°, 
and is thereby converted into levulose. 

Galadosone and rhamnosone have been prepared from galactose <and 
rhamnose (isodulcitol) by methods similar to that adopted for the pre¬ 
paration of glucosone. W. P. W, 

Synthetical Experiments in the Sugar-group. ByE. Fischer 
and J. Taeel (Ber n 22, 97—101; compare Abstr., 1888, 358).— 
a-Acrosone is obtained when a-acrosazone is rapidly heated to 45° with 
20 times its weight of fuming hydrochloric acid (sp. gr. = 1*19), 
maintained for one minute at this temperature until phenylhydrazine 
hydrochloride begins to crystallise out, then rapidly cooled to 25° and 
kept at this temperature for 5 to 10 minutes until the reaction is 
complete. The product is purified by the method employed in the 
case of glucosone (oxyglucose) (Abstr., 1888, 1267), and the yield 
amounts to about 50 per cent, of that theoretically possible. It is a 
colourless syrup, which solidifies in the cold to a hard, amorphous 
mass, and in dilute aqueous solution reacts with pbenylhydrazine 
acetate in the cold, forming a-acrosazone. On treatment with ortho- 
toluylenediamine, a-acrosone is converted into a compound, which 
crystallises in slender needles, becomes brown at 180° and melts at 185° 
with decomposition, thus closely resembling anhydroglucometaparadi^ 
amidotoluene (compare preceding Abstract). When heated in aqueous 
solution for several hours at 140°, a-acrosone decomposes into humous, 
substances and furfuraldehyde, and when heated with 18 per cent, 
hydrochloric acid at 100° for six hours it decomposes into humous stih- 
and a small quantity (2§ per cent.) of levulinic acid. 1 ' - 1 . 
'<K?C ■ ' J 
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et-Acrose, C 6 H 12 0 6 , is formed by heating a-acrosone in dilute aqueous 
solution at 100° with zinc-dust and acetic acid. When the reduction 
is complete, the solution is freed from zinc by means of hydrogen 
sulphide, evaporated to dryness in a vacuum, and the residue 
extracted with absolute alcohol, the concentrated alcoholic solution 
being finally precipitated by ether. a-Aerose is a sweet syrup which 
reduces Fehling’s solution, yields a-acrosazone on treatment with 
phenylhvdrazine acetate at 100°, and is fermentable by yeast. On reduc¬ 
tion with sodium amalgam, it is converted into avritol , CeHuOs, which 
crystallises in spherical aggregates of thin plates, melts at 164—165°, 
has a sweet taste, does not reduce alkaline copper solution, is readily 
soluble in water, very sparingly soluble in alcohol, and, in short, 
differs only from mannitol in being optically inactive. W. P. W, 

Ehamnodiazine. ByB. Bayhann and K. Chodotjnsky (Per., 22, 
304—305).—Bhamnodiazine, CisH&Ogl^, is formed when rhamnose is 
treated with ammonia and ethyl acetoacetate (2 mols.) at the ordinary 
temperature in methyl alcohol solution. It separates after a few 
days in long, soft needles, and is purified by recrystallising first from 
alcohol and then from hot water. It melts at 186° and is decomposed 
when heated more strongly; it is soluble in alcohol and hot water, but 
only sparingly so in chloroform, and insoluble in ether, light petro¬ 
leum, and carbon bisulphide. It dissolves in large quantities in 
glacial acetic acid, with which it probably combines; the compound is, 
however, unstable, as rhamnose crystallises from the solution after a 
short time. It reduces Fehling’s solution and a neutral solution of 
silver nitrate very readily, but ammoniacal silver nitrate solution is 
only very slightly acted on. 

Other glucoses seem to yield similar compounds when treated with 
ethyl acetoacetate or ketones and ammonia as described above; these 
substances are not easily obtained in crystals. F. S. K. 

Oxidation of Milk-sugar. By E. Fischer and J. Meter (Ber., 
22, 361—364).— Lactobionic acid, 0 12 H 22 0 12 , is obtained when milk-* 
sugar (1 part) dissolved in water (7 parts) is treated with bromine 
(l part) at the ordinary temperature, the mixture being frequently 
shaken. The bromine dissolves in the course of one to two days and, 
after keeping for another 48 hours, a stream of air is passed through 
the solution to drive off most of the free bromine, the remainder being 
converted into hydrobromic acid by passing hydrogen sulphide into 
the cooled solution. The quantity of hydrobromic acid present 
having been ascertained by titrating a portion of the solution with 
silver nitrate, the calculated quantity of lead carbonate is added, and 
the hydrobromic acid remaining in the filtered solution is carefully 
precipitated with silver oxide. The solution is filtered,' treated with 
hydrogen sulphide, and the filtrate evaporated. The .acid, syrupy 
liquid thus obtained is agitated for a long time with large quantities 
of cold glacial acetic acid to remove reducing substances and other 
products, the colourless residue, the weight of which is,about one- 
third fhat of the lactose employed, is dissolved in water and the 
warm solution precipitated with a hot, concentrated solution of basic 
tol. m . 
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lead acetate. Tke solution of basic lead acetate is prepared by dis¬ 
solving the neutral salt (2 parts) and lead hydroxide (1 part) in hot 
water (8 parts) and dissolving the crystals, which separate on cooling, 
in pure, hot water. The precipitated lead salt is quickly separated by 
filtration, washed with hot water, and then suspended in cold water 
and decomposed with hydrogen sulphide. The filtrate is evaporated 
on a water-bath in a partial vacuum, the residue treated with alcohol 
and ether to remove acetic acid, and finally dissolved in a small 
quantity of water and reprecipitated with alcohol and ether. 

Lactobionic acid is a colourless, strongly acid syrup, and is very 
readily soluble in water but only very sparingly in alcohol and cold 
glacial acetic acid, and is insoluble in ether. It decomposes carbonates, 
but does not reduce Fehling’s solution even on boiling. The calcium , 
(C 1 2 H 21 0 i 3 ) 2 Ca, barium, cadmium, and lead salts were 

prepared by warming an aqueous solution of the acid with the corre¬ 
sponding carbonate; they are all insoluble in alcohol, but readily 
soluble in water excepting the basic lead salt. On evaporating the 
aqueous solution over sulphuric acid, the salts are obtained in the form 
of syrups which gradually solidify but do not clearly show a crystal¬ 
line structure. 

Lactobionic acid is decomposed into galactose and gluconic acid 
when warmed with dilute mineral acids. The pure acid was heated at 
100° for an hour with 5 per cent, sulphuric acid; the gluconic acid 
was then isolated by means of the barium salt, and identified by con¬ 
verting it into the calcium salt (Kiliani, Annalen , 205, 184). The 
filtrate was evaporated, and the galactose, which crystallised from 
the solution, identified by converting into the osazone. 

The formation and decomposition of lactobionic acid confirm 
Fischer’s conclusions (Abstr,, 1888, 1267) with regard to the consti¬ 
tution of milk-sugar. 

An acid, isomeric with lactobionic acid, can most probably be 
obtained from maltose by the process described above; this compound, 
on inverting, should yield gluconic acid and dextrose. F. S. K, 

Derivatives of Titmethylenediamine. By S. Gabriel (Ber., 22, 
224—226).—jB-Hydroxytrimethylenediphthalimide (Goedeekemeyer, 
Abstr., 1888,1294) is best prepared by heating an intimate mixture of 
a -dichlorhydrin (13 grams) and potassium phthalimide (37 grams) 
at 140—150°; as soon as the reaction commences, the mixture is 
cooled to about 100° and finally heated at about 160—180° for half , an 
hour. The crude product is recrystallised from acetic acid, and 
washed first with dilute alcohol and then with water. The yield is 
50 per cent, of the theoretical quantity. When /H-hydroxytrimethyl- 
enediphthalimide is heated at 200° with concentrated hydrochloric 
acid, it yields hydroxytrimethylenediamine hydrochloride, and when 
treated in like manner with hydrobromie acid of sp, gr. 1*49, it is 
converted into the corresponding hydrobromide. 

fi-Bromotrimethylene diamine hydrobromide , CHBr(0H 2 , N'Ho)2,2HBr, 
is obtained when the preceding compound (15 grams) is heated for 
four hours at 200—210° with hydrobromie acid (45 c.c.) saturated at 
Q* J the product is dissolved in cold water, the filtered solution 
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evaporated to dryness, and the residue reerysfcallised from dilute 
alcohol. It crystallises in plates, decomposes at 210—215°, and is 
readily soluble in water but sparingly so or insoluble in absolute 
alcohol. The picrate> C 3 H 9 BrItf 2 ,SCsBySTaO-, melts at 215—217° with 
previous softening, and is soluble in hot water. The aurochloride , 
CsHsBrN^,2 HAuG 1 4 , crystallises in plates. The jplatinochbride, 
C 3 H3rK2,H 2 PtCle, crystallises in orange-yellow plates* The ferro - 
cyanide , ( 0 3 H 9 Brl^ 2 ) 2 ,H i Be(CiSr) 6 , is a colourless, granular, crystalline 
salt* F. S. K. 

Action of Sulphurous Anhydride on Tiglie Aldehyde. By 
F. H. Haymakn ( Momtsh.y 9,1055—1066; compare Abstr., 1833, 570, 
and this voL, p. 121).—Excess of sulphurous anhydride was passed 
into water (50c.e.) containing tiglie aldehyde (5 grams) ; the mixture 
being kept cool by means of ice. The saturated solution was placed 
in a closely stoppered bottle, well shaken and allowed to remain for 
three honrs at the ordinary temperature, when the solution was 
neutralised in the cold with barium carbonate ; on concentration in a 
vacuum at a temperature not above 35°, a quantity of barium sulphite 
separated, and on further concentration, a gummy mass remained, 
which consisted of a mixture of barium hydroxypentanedisulphonate 
and barium valeraldehydesulphonate. When the saturated solution 
was heated in sealed tubes for four hours at 65°, and then treated in 
a way similar to that above mentioned, the same results were obtained- 
Hydroxypentanedisulphonate was, however, completely converted into 
the mono-acid when heated at 100°, 

On reduction with sodium amalgam in a solution always containing 
a small quantity of nncombined sulphuric acid, both valeraldehyde- 
sulphonie acid and hydroxypentanedisulphonic acid gave hydroxy- 
, pentanesulphonic acid, S0 3 H>CMeEt*CH 2 *0H, the latter with forma¬ 
tion of sulphurous anhydride. On heating with lime, sodium 
hydroxypentanesulphonate yielded a mixture of tiglyl alcohol and 
methylethylcarbin carbinol, CHMeEt*CH 2 *OH ; whilst snlphovalerie 
acid was formed on oxidation with bromine-water. , G. T. M. 

Metacetone. By E. Fischer and W\ J, Lai cock (Her., 22, 
101—105).—By distilling sugar with lime, Fremy obtained a com¬ 
pound boiling at 84°, which he termed metacetone, and to which he 
ascribed the fonnala 0 8 H 10 O. An examination of the products obtained 
by distilling sugar with lime under the conditions described by 
Gottlieb ( Annalen , 52,127) shows that metacetone does not exist, and 
that Fremy’s substance is a mixture of propaldehyde, dimethylfur- 
fnran, and a third hydrocarbon-like compound. 

When sugar is distilled with three times its weight of lime, a 
distillate is obtained which separates into an aqueous and au oily 
layer. The aqueous layer contains much acetone. The oily layer can 
be separated into two fractions boiling at 30—115° and 115—280° 
respectively. The compounds contained in the first fraction were 
recognised by the hydrazones obtained by treating it with phenyl- 
hydtazine, and they comprised acetone* hydrocarbons, and further 
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propaldehyde, dimethylfurfuran, and probably bigher and lower 
homologues of these. 

A-n examination of the “light oil ” from wood-tar shows that prop- 
aldehyde and dimethylfnrfuran are present. W. P. W. 

Chloroexotonic Acids. By A. Koll (Annalen, 249, 303—326). 
—By the action of phosphorus pentachloride on the ethylic salt of 
methylaeetoacetie acid, Isbert (Abstr., 1886,1010) obtained a mixture 
of ethyl mono-and di-chloromethylacetoacetates and a-methyl-/3-chloro- 
tetracrylic acid. The author finds that the yield of acid m consider¬ 
ably increased by adding the ethyl salt of methylaeetoacetie acid to 
an excess of phosphorus pentachloride, warming the mixture at 70°, 
and when cold, pouring the product into water. Methyl oc-m ethyl- 
p-chlorotetracrylate is a mobile liquid boiling at 158*5° (corr.), sp. gr. 
1*131 at 15°. The ethyl, propyl, and isohniyl salts boil respectively 
at 171—172°, 189—190°, and 201—202°. The copper salt is not 
crystalline. The ethyl salt is decomposed hy a strong solution of 
potassium hydroxide, yielding alcohol and ethyl methyl ketone. 
Methyl a-methyl-^-chlorotetracrylate is acted on by sodium ethoxide 
and propoxide, yielding the methyl a-methyl-fi-eihoxytetracrylate and 
methyl a-methyl-fi-propoxytetraery late respectively. The former boils 
at 203—204° and the latter at 215—216°. 

a-Bthyl-fi-chlorotetracrylic acid is freely soluble in alcohol and ether. 
It crystallises in colourless needles, melts at 49*5° and boils at 215°. 
The methyl salt boils at 166—167°, sp. gr. 1*087 at 15°. The ethyl salt 
boils at 182—183°, the propyl salt at 197—198°, and the isobutyl salt 
at 207—208°. The zinc salt, (CsHsClOg^Zn -f 1^H 2 0, forms needles* 
and the magnesium salt, (CeHgClC^Mg + 2H 2 0, crystallises in 
plates. The copper salt is an insoluble amorphous powder. The 
potassium salt is decomposed by potassium hydroxide at 150°, forming 
methyl propyl ketone. Sodium methoxide and ethoxide act on the 
methylxe salt of ethylchlorotetraerylic acid, forming the methyl salts 
of a-ethyl-/3-metKoxy-, and a-ethyl-/3-ethoxy-tetracrylic acids boiling 
at 188—190° and 208—209° respectively. 

The preparation of /3-chloroquartenylic acid has been described by, 
Geuther and Erdlich. The ethyl salt boils at 155—156°. It is con¬ 
verted into ethyl fs-ethoxyquartenylat^ OH 2 !C(OEt)’CByCOOEt, by 
the action of sodium ethoxide. This compound readily crystallises in 
rhombic plates. It melts at 29*5° and boils at 191—192°. 

W. 0. w* 

Ketosulphides and Eetosnlphide-aeids. By A. Delisle (Ber. f 
22* 306—309).—The compound obtained by treating ethyl aceto- 
acetate with sulphur dichloride (compare Abstr., 1887, 915) has the 
composition CiaHigOeS,'and is identical with the substance prepared by 
Buchka (Abstr., 1885,1200) from ethyl sodacefcoacetate and sulphur* 
monoehlori&e. It separates from benzene in well-defined crystals 
melting at 83—84°, but after recrystallising from alcohol it has no 
well-defined melting point. When treated with reducing agents* 
hydrogen sulphide is evolved, so that the constitution of this com- 
SCO*OJle:pH’OOOEt) 3 .,^ s , f /' 



ORGANIC CHEMISTRY. 


489 


Acetonylplienyl sulphide, C 9 H 10 OS, is obtained by gradually adding 
the calculated quantity of chloraeetone to a well-cooled mixture of 
ether and sodium thiophenoxide (HaSPh), the whole being constantly 
shaken. It separates from ether in large, well-defined crystals, melts 
at 34—35°, boils at about 143—145° (15 mm,), and is moderately 
soluble in alcohol, but only sparingly in light petroleum. It dissolves 
in concentrated sulphuric acid^with a yellowish-red coloration, which 
turns dark-violet on warming. The hydrazone melts at 82—83°. 

Phenylacetonylphenylsiilphide, ChH 12 OS, prepared in like manner 
from bromacetophenone and sodium thiophenoxide, crystallises from 
v alcohol in colourless needles or plates, melts at 52—53°, and is very 
readily soluble in ether and acetone. 

Ethyl fi-thiophenyllevulinate, C^H^C^S, can be obtained from 
sodium thiophenoxide and ethyl bromolevulinate as described above ; 
it is a liquid boiling at 196—197° (15 mm,). F. S. El 

Molecular Weight of Pentic Acid. By B. Moschh.es and H. 
Cornelius ( Ber 22, 243—244; compare Abstr., 1888, 1272).— 
Determinations of molecular weight by Baoult’s method made with 
ethyl pentate in glacial acetic acid solution gave the numbers : 153, 

155, and 158, and thus confirm the formula OBt-C^Q^ 3 ^q>. 

K H. M. 

Ketonic Acids. By J. Seissl (Annalen, 249, 272—303).— Ghloro- 
levulinie acid , C 6 H 7 C 103 , is the product of the action of phosphorus 
pentaehloride on levulinic acid. It is a pale-yellow oil which cannot 
be distilled. Ho salts of the chlorinated acid could be obtained by 
neutralising the acid with bases or carbonates. Chlorine converts 
levulinic acid into dichlorolevulinic add, CsHsC^Os; this is crystalline 
and melts at 77°. When phosphorus pentaehloride acts on ethyl 
levnlinate, a mixture of the ethyl salts of mono- and di-chlorolevulinie 
acids is formed. 

Pyruvic acid is less readily attacked by chlorine at the ordinary 
temperature than levulinic acid. A mixture of the ethyl Balts of mono- 
and di-chloropyruvic acids is formed by the action of phosphorus 
pentaehloride on pyruvic acid. Under similar treatment* ethyl 
pyruvate appears to yield a mixture of ethyl tri- and tetra-chloropro- 
pionates. W. C, W. 

Potassium Antimony Oxalate. By B. Wagner (Cfoem. Zdi., 12, 
1726)*—The crystals of potassium antimony oxalate resemble in form 
those of oxalic acid; it gives a clear solution with small quantities of 
hot water, hut with much water it is partially decomposed, a basic 
antimony salt being deposited, whilst an acid salt remains in solution. 
The finely powdered salt loses 2*5 mols. H s O at 75°, the rest of its water 
is given off at 130°, above which temperature further decomposition 
ensues. 

Commercial crystalline potassium antimony oxalate has the compo- 
sifcion Sb2(0 2 0 4 )3 4- 3 K 2 C 2 04 + 8H 2 Q; the salt prepared by Souchay 
and Lenssen’s method has the same composition. - 

The antimony Was estimated both volumetrieally and gravimetri- 
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cally. In the former case, excess of — iodine solution was added to 

the neutral or feeble acid antimony solution, and titrated back with 
thiosulphate. Acid stannous solutions can he titrated in the same 
way under certain conditions. U. A. L. 

Symmetrical Dimethylsuccinic Acids. By C. A. Bischoff and 
E. Yoit (JBer., 22,389—391; compare Abate, 1888, 254 and 1057).— 
Antidimethylsnccinic acid (m. p. 120°) is obtained, together with the 
isomeric acid, by hydrolysing ethyl dimethylethenyltricarboxylate, and 
the two products can he separated by recrystallising from water* Its 
solubility in water at 14° is 1 : 33*3, that of the para-acid 1 : 97. 
It is directly converted into pure pyrocinchonic acid when treated 
with bromine at 130°. The eihyl salt is a colourless oil, boils at 
221—222°, and is decomposed into ether and the anhydride when 
heated at a high temperature. The calcium salt crystallises with 
2 mols, H 2 0 and is insoluble in cold water. The silver salt is 
anhydrous and unstable. The anhydride, obtained by heating the 
acid at 200°, melts at 87°, and yields only the anti-acid when treated 
with water. It is converted into pyrocinchonic acid when heated at 
90° with bromine in chloroform solution. The imide melts at 106°, 
and yields only the anti-acid when treated with potash. The anil 
crystallises from hot alcohol in small needles and melts at 146°. 
The diamlide , prepared by treating the chloride with aniline, crystal¬ 
lises from alcohol in colourless needles melting at 222°. It yields 
the anti-acid only when decomposed with potash. 

When paradimethylsuccinic acid is heated at 180—196°, it yields 
an anhydride which melts at 87°, and is very similar to that obtained 
from the anti-acid. This anhydride yields a mixture of both acids, 
the relative quantities of which vary with the length of time during 
which the original para-acid was heated. When the para-acid is 
treated with acetic chloride, it gives an anhydride melting at 38°, 
from which only the original acid is obtained. 

When the para-acid is heated with ammonia, it yields a mixture 
of imides which gives the anti-acid together with small quantities of 
the para-compound. The imide prepared by heating the para-ethyl 
salt with ammo nia, crystallises from benzene, melts at 78°, and yields 
only the para-acid. ^ An anil, melting at 126°, was obtained; it gives 
about equal quantities of the two acids when treated with alcoholic 
potash. The. anilide melts at 235°, and is very similar to the anilide 
of the anti-acid, it yields only the para-acid when decomposed with 
alcoholic potash. 

The para-acid yields pyrocinchonic acid when treated with bromine. 
No unsaturated acid, isomeric with pyrocinchonic acid, could be ob¬ 
tained either from the acid itself, or from the anhydride. 

When ethyl dimethylethenylcarhoxylate is treated with chlorine 
and the product hydrolysed, pyrocinchonic acid, dimethylethenylcar- 
feoxylic acid and the two isomeric dimethylsuccinic acids are,obtained. 

If S EC 

JMa^idlcarboxylie Acid (Eepitie Acid) and Diaeetyl. 

By B. Fittig, G. Daimler, and H. Keller (Awmlm, 249,182—214). 
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—Methods of preparing kepitic acid have been described by the authors 
(Abstr.j 188?, 362) and by Wislicenns ( ibid 587). 

When an excess of bromine is added to a well-cooled solution of 
ethyl kepitate in carbon bisulphide and the solution is kept in a cold 
place for 12 honrs, monethyl dibromokepitate , 

COOEt-CHBrCO-CO-CHBr-COOH, 

is deposited in transparent, colourless plates. The compound dissolves 
freely in chloroform and in water. It decomposes on exposure to 
the light or to a temperature of 70°. When bromine acts on a warm 
solution of ethyl kepitate in carbon bisulphide, ethyl tetrabromokepiiate 
is formed; this substance crystallises in transparent prisms, soluble 
in carbon bisulphide. It melts at 119° and is not attacked by a solu¬ 
tion of sodium carbonate at the ordinary temperature. Alcoholic 
ammonia decomposes the compound and yields oxamide and dibrom- 
acetamide. The ethyl salt of tetrachlorokepitic acid is formed when 
chlorine is passed into a boiling solution of ethyl kepitate in chloro¬ 
form. Hantzsch and Zeckendorf (Abstr., 1887, 727) obtained this 
compound by acting on ethyl dihydroxyquinonedicarboxylate with 
chlorine. Ethyl kepitate forms, with 2 mols. phenylhydrazine, a crys¬ 
talline compound, O s (H*HPh)2(CH 3 *COOEt)2, soluble in warm chloro¬ 
form ; it crystallises in pale yellow needles and melts between 160° 
and 180° with decomposition. Kepitic acid yields diacetyl or dimethyl 
diketone, CH3*CO*CO*CH 3 , on dry distillation or on boiling with dilute 
sulphuric acid. Diacetyl is more con veniently prepared by the methods 
described by v. Pechmann (Abstr., 1888, 248 and 810). Hydroxyl- 
amine acts on diacetyl, forming the dioxime OH-hTlCMe-OMelH-OH, a 
compound previously described by Schramm (Abstr., 1883, 573) 
under the name of ethylmethylacetoximie acid. The silver and 
eopper salts of trimethylglyoxaline, C 6 H 9 K 2 Ag and CeH 9 15r 3 Cu, are 
precipitated when diacetyl is added to silver nitrate or cuprous 
chloride mixed with a large excess of ammonia. In the presence of 
a small quantity of ammonia, diacetyl deposits a mirror of metallic 
silver from a solution of the nitrate. 

Dibromodiacetyl , C4H4BT2O2, prepared by adding bromine to a solu¬ 
tion of diacetyl in carbon bisulphide, crystallises in flexible plates, 
melts at 116—117 a , and is freely soluble in carbon bisulphide and 
chloroform. Diacetyl unites with hydrocyanic acid, forming the di- 
cyanhydrin €H-CMe(OH)*GMe(GH)-CN 9 a hygroscopic substance 
freely soluble in water, alcohol, and ether. It is decomposed by water 
at 100° into diacetyl and hydrocyanic acid, and is converted by strong 
hydrochloric acid at the ordinary temperature into dimethylracemic 
acid* * 

Dimethylracemic acid, COOH-CMe(OH)*CMe(OH)*COQH, forms 
colourless crystals containing 1 mol. H s O, and bears a close resemblance 
to racemic acid and also to Bottinger’s dimethyltariaric acid. It is 
very soluble in water. The anhydrous acid melts with decomposition 
, at 178—179°. The following salts were prepared: C fl H 8 0 6 K 2 , needle- 
shaped crystals, freely soluble; 0 6 H 8 0 6 K, sparingly soluble in cold 
water. The calcium and barium salts (containing 1J and 2 mols. 
B 2 0 respectively) are obtained as crystalline precipitates on the 
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addition of calcium or barium chloride to a solution of the normal 
potassium salt. ^ 0. ^* 

Some Nitramines and their Preparation. By A. P. 1ST. ~ F ran- 
chxmoxt and E. A. Klobbie (Bee, Trav. GMm., 7,343—35?).— Methyl- 
urethane, ]SrH 2 *COOMe, is obtained by dissolving the methyl salt of 
the nitre-derivative of ethylenediamidoformie acid (this vol., p. 124) 
in a stro ng aqueous or alcoholic solution of ammonia. It crystallises 
from ether in large plates melting at 55—56°, and boils under a 
pressure of 760 mm. at 176-5—177*5°. Ethylenedinitramine is simul¬ 
taneously formed, as also a compound of the nitramine with ammonia, 
which is insoluble in ether but very soluble in water, and melts with 
decomposition at about 155—157°. The action of ammonia on the 
above methyl salt takes place in accordance with the equation 
C 2 H 4 pT* (N 0 2 ) CO OMe] 3 + 2bTH 3 = C 2 H 4 (NH*]Sr0 2 ) 3 + 2KH 2 *OOOMe. 

By the action of methyl iodide (2 mols.) on ethylenedinitramine 
(1 mol.), a dimethyl-derivative, C 2 H 4 (OTde*br 0 2 ) 2 , is obtained, melting 
at 137°. A monomethyl-derivative, melting at 121—122°, is formed 
at the same time. Both these substances can be crystallised from 
water or absolute alcohol, the latter of the two being the more 
soluble. 

By the action of methyl carbonate (2 mols.) on trimethylenediamine 
(1 mol.), a white substance is obtained, crystallising from ether, in 
which it is but slightly soluble, in oblique rhombic plates melting at 
74—75°. Analysis shows that it is methyl trimethylenediamidofjrm ate, 
C s H 6 * (ISTH*C0OMe) 2 - When treated with concentrated nitric acid, it 
is converted into methyl trimethylenedinitramidoformate, 

C3H 6 [N(N0 2 )‘OOOMe] 2 , 

which crystallises from alcohol in long needles or prisms melting at 
89—90°. An aqueous solution of ammonia converts this last com¬ 
pound into a crystalline substance melting at 147°, which, when 
boiled with alcohol, loses ammonia and yields trimethylenedinitramine, 
C 3 H 6 (bf33>$T0 2 ) 2 . The melting point of this compound is 67°. It is 
very soluble in water and alcohol, less so in ether and chloroform. It 
crystallises in short, thick prisms. When boiled with water contain¬ 
ing 2 per cent, of sulphuric acid, it loses nitrous oxide* It has an 
acid reaction and gives metallic derivatives. 

By treating pentamethylenediamine in a similar manner, an analogous 
series of compounds were obtained. Methyl pentmiethylenediamido- 
formate crystallises from water or alcohol in slender needles melting- 
at 114°. Methyl pentamethylenedinitramidoforTmte crystallises from 
ether and alcohol iu small prisms melting at 37°. Feniamethylenecti* 
miramine crystallises in oblong plates melting at 59—60°. It is very 
soluble in water and alcohol, and when boiled with water containing 
sulphuric acid loses nitrous oxide, giving at the same time an oily 
substance which is volatile in steam. 

By treating monomethylamine with an aqueous solution of methyl 
chloroformate, methyl methylamidoformate, NH-Me'00OMe, is ob~ 
tamed, which, on nitrating, subsequent treatment with ammonia and 
bciBng in alcoholic solution, gives methylm&ramine, HHMe # HQ*. .This 
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nitramine crystallises in long, colourless, flat needles melting at 38°. 
It has a very acid reaction. By the action of methyl iodide and 
alcoholic potash, it is converted into dimethylnitramine. 

JEJthyInitramine, NHEt'^TOo, maybe similarly obtained from ethyl- 
amine. By evaporation of the alcoholic solution and cooling, crystals 
are obtained which melt at 3°. 

The authors believe the method used for the preparation of the 
above nitramines from primary amines to be one of general applica¬ 
tion. H. 0. 

Paradiethylbenzene. By A. Yoswineel (JBer., 22, 315—317).— 
Paradiethylbenzene boils at 182—183°, and when boiled with dilute 
nitric acid yields parethylbenzoic acid and terephthalic acid. 

Cadmium paradiethylbenzenesulphonate , (CsHgEtj’SOa^Cd -f- H a O, 
crystallises very readily in flat, colourless prisms, whereas the salt of 
the corresponding meta-acid is very readily soluble in water. The 
sulphonamide > OeHaEta’SOsNHa? crystallises in microscopic needles and 
melts at 85°. 

Tetrabromoparadiethylbenzene , CeBrJSts, crystallises in needles melt¬ 
ing at 112°. The m^ro-compound, C 6 H 3 Et 2 *X0 2 , is a heavy, brownish 
liquid boiling at 155° (23 mm.) with partial decomposition. The 
awridb-derivative is a bright-yellow liquid boiling at 140—142° 
(20 mm.); the hydrochloride , CioHisKjHCl, crystallises in colourless 
needles and turns reddish-brown on exposure to the air. Acetoparadi~ 
ethylanilide , CeH 3 Et 2 ’]SrHAc, crystallises in colourless plates and melts 
at 99°. 

Paradieihylphenol , C 6 H 3 Et 2 ’OH, prepared by melting the sulphonie 
acid with potash, is a yellowish liquid boiling at 126—127° (17 mm,). 
It is sparingly soluble in cold water, the solution having a burning 
taste and a phenol-like odour. Eerrie chloride gives no coloration, but 
bromine-water produces a white precipitate in an aqueous solution. 

Paradieihylthiophenol, CfiH s Et 2 ‘SE[, prepared by treating the sul- 
phonic chloride with zinc-dust and reducing the salt obtained, is an 
almost colourless, disagreeably smelling liquid boiling at 113° 
(18 mm.) E. S. 3C 

NitTobromooymene and Nitroehlorocymene. By M, ¥imn 
and E. Osos k(Gazzetta, 18, 290—297 ).*—Mmonitrobromocymene from 
thymol, C 6 H 2 PrMeBr*N0 2 [1: 4 : 2 : 5], is obtained pure by adding 
the bromocymene (parapropylmetabromotoluene) (1 pari) rapidly to 
nitric acid of sp. gr. 148 (5 parts), cooled to 12—15°, keeping the 
temperature within these limits whilst the mixture is occasionally 
agitated; after an hour, the product is poured into water, the oil well 
washed, and distilled in a current of steam. If no more than 30 grams 
are operated on at a time, it does not contain either a dinitro-com- 
pound or unaltered bromocymene. The pure mononifcro-derivative is 
an oil which is heavier than water; it is rapidly oxidised by boiling with 

* The authors distinguish the bromine and chlorine derivatives obtained by the 
action of phosphorus perqhloride or perbromide on thymol as chloro- or bromo- 
eymene from thymol, whilst those obtained from cyme&e by the action of bromine 
or chlorine are designated as chloric or bromcKjymene from cymene. 
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nitric acid of sp. gr. 1*39, yielding bromonitrotoluic and melting at 
199—200°. It dissolves in nitric acid of sp. gr. 1'52, cooled to 0°, with 
formation of two dinitro-derivatives. 

Dinitrobromocymene (fromthymol), Q 6 H 2 PrMeBr(.N"02)2[l :4:2:5:?], 
is best prepared by allowing the bromocymene to drop slowly into 
nitric acid of sp. gr. 1*52 (5 parts), cooled to 0°. The product is then 
poured into water, the precipitate washed, pressed between filter- 
paper, and crystallised from alcohol. The crystals are a mixture of 
two isomeric dinitro-derivatives, which appear to be isomorphons, as 
they c ann ot be separated by crystallisation. Attempts to separate 
them by distillation with steam were equally fruitless. On agitating 
the finely powdered mixture with ether at the ordinary temperature, 
evaporating the solution and crystallising the residue repeatedly from 
alcohol, a compound was obtained with a constant melting point of 
125—126°. The other isomeride, which seems to melt at about 94°, 
is also formed in small quantity along with bromonitrotoluic acid, 
when the mononitrobromocymene is treated with nitric acid of sp. gr* 
1*39, as stated above. It could not be obtained in a pure state, however. 

Monomtrochlorocymene (from thymol), C 6 H 3 PrMeCl'N0 2 [1:4: 2 : 5]. 
This is prepared like the brominated derivative. Like the latter, it 
yields chloronitrotoluic acid melting at 180—181° when boiled with 
nitric acid of sp. gr. 1*39. 

Binitrochbrocymme (from thymol). Like the brominated deriva¬ 
tive, tbe ehlorocymene yields a mixture of two dinitro-derivatives, 
which could not be separated; one appears to melt at about 80°, the 
other was prepared in a pure state by Ladenburg aud JSngelbrecht by 
the action of phosphorus pentachloride on dinitrothymol. 

Mononitrobromocymene (from cymene),C b ‘H 2 PrMeBr*N0 2 [1:4:3: ?], 
is hest prepared by allowing the bromocymene (parapropylorihobromo- 
toluene) to drop slowly into cooled nitric acid, sp. gr. 1*48 (5 parts); 
the two liqnids should be left in contact with occasional agitation for 
8 to 10 hours and then poured into water. The product is washed 
with sodium carbonate solution to remove a little bromotoluic acid 
formed at the same time, distilled in a current of steam, dried over 
sulphuric acid in a vacuum, and distilled under diminished pressure 
(b. p. 210—211° at 100 mm.). It is a red liquid which distils at the 
ordinary temperature at 289—291° with partial decomposition. 

Binitrubromocymene (from cymene), prepared as already described. 
The product is a dark-red liquid which, after a time, deposits crystals ; 
these, when separated, pressed, and recrystallised, form bright- 
yellow prisms which melt at 95—96°. The red oil is an isomeric 
dinitro-compound containing some of the solid in solution. 

Mononitrochlorocymene (from cymene), prepared like the brominated 
derivative, is a dark-red liquid. The dinitrochlorocymene crystallises 
in bright-yellow prisms which melt at 109—110°. A liquid isomeride 
seems to be formed at the same time. 

There is a marked difference in the action of light on these dinitro- 
derivatives, those from cymene rapidly becoming red on exposure, 
whilst the corresponding compounds from thymol are unaffected. 

0. B. Gh 
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Oxidation of the Chlorocymene and Bromoeymene from 
Thymol and from Cymene. By M. Eileti and F. Crosa 
(Gazzetta , 18, 298—313).—In a former paper (Abstr., L887, 37) the 
authors showed that the chlorocymene from thymol when oxidised 
by nitric acid of sp, gr. 1*24 to 1*29, gave metaehlorocumic, ortho- 
chloroparatobde, and chloroterephthalic acids, whilst the brominated 
derivative, with acid of sp. gr. 1*20, gave bromocnmic acid, and with 
acid of sp. gr. 1*29 the same product, together with bromonitrotolnic 
acid, bromoterephthalic acid, and bromonitrocymene. Acid of 
sp. gr. 1*39 gave the two acids last mentioned with mere traces of 
bromocnmic acid. 

The authors have repeated Landolph’s and Gerichten’s experiments 
on the oxidation of the bromo- and chloro-cymenes from cymene 
(Ber., 5, 268; 10, 1249; and 31, 366), and confirm their results, 
except that they found that the chlorocymene boils at 216—218° 
instead of at 208—211°, as stated by Gerichten. 

The bromonitrotohdc acid, C 6 H 2 MeBr(NO s )*GOOH [1:3:6: 4], is 
more conveniently prepared by oxidising mononitrobromocymene with 
nitric acid of sp. gr. 1*39 (preceding Abstract), as in this case no 
other acid is formed at the same time. The calcium salt, with 5H s O, 
crystallises in lustrous, yellowish prisms; and the magnesium salt, 
with 8H 2 0, in large, yellow plates. When reduced with sodium 
amalgam, it yields memmidotoluic acid, which crystallises in long, 
colourless plates, belonging seemingly to the trimetric system. It 
melts at 164—165°, and is identical with the acid obtained by Abrens 
(Zeitschr. /. GJiem ,, 1869, 104) from metanitroparatolnie acid. 

Orthamidometanitroparato luxe acid , C 6 H 2 Me (N0 2 ) (ISTHo) • CO OH 
[1:2:4: 5]. When the bromonitrotolnic acid is heated with alcoholic 
ammonia at 180° for a day in sealed tubes, it is converted into a 
mixture of the amido-acid with nitrometatoluidine. These two are 
separated by evaporating the alcohol, and treating the residue with 
aqueous ammonia, when the amido-acid dissolves, leaving the nitrometa- 
toiuidine. On acidifying the ammoniacal solution, the acid is thrown 
down as a voluminous, yellow precipitate, which can be purified by 
crystallisation from dilute alcohol, when it forms long, silky, yellow 
needles, which contain 1 moL EGO, and melt at 235—236°. 

The nitrometatoluidine , G 6 HaMe(^T0 2 )*!NH2 =[1:2: 5], which 
may be more conveniently prepared by heating bromonitrotoluie acid 
with fuming hydrochloric acid at 180°, melts at 135—136°, and is 
identical with the compound obtained by Beilstein and Kuhlberg from 
acetometatoluidide. When reduced with tin and hydrochloric acid 
in the usual way, it yields paratoluylenediamine melting at 64°, and 
toiling at 273—274°. , 

Orihobrommnetamidop aratoluic acid , CgH 2 Me(HH 2 )BrCOOH = 
[1: 2 : 5 : 4]. When bromonitrotolnic acid is heated at 120° with 
alcoholic ammonium sulphide for a day in sealed tubes, it is con¬ 
verted into the amido-acid, hut at the same time'resinous substances 
are produced, from which it is very difficult to separate it. It is far 
better to use ferrous oxide as the reducing agent, by dissolving the 
acid (10 grams) in excess of ammonia, and adding the requisite amount 
(64 grams) of ferrous sulphate in aqueous sob tion. The acid is 
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treatment with an alkaline hydrosulphide; which, however, readily 
turns out the hydrogen of a carboxyl-group (compare this vol., p. 463). 

Gr. T. M. 

Nitrometacresols. By W. Staedel (Ber., 22, 213—216).—The 
nitrometacresol melting at 56°, obtained by nitrating metacresol 
(compare Abstr., 1883, 662), has the constitution [OH : Me : FO s = 
1:3: 6], and the nitro-compound (m. p. 129°) produced in the same 
reaction has the constitution [OH : Me : N0 2 — 1:3:4]. Salts and 
alkyl-derivatives of both of these substances have been prepared and 
will be fully described in a subsequent paper. The ethyl-derivatives 
yield one and the same dinitro-componnd [OEt: Me : (N0 2 )2 = 
1 : 3 ; 4 : 6], from which dinitrotoluidine [FH 2 : Me : (NG 3 ) 3 = 
1 : 3 : 4 ; 6j was obtained. Tbe nitrotolnidines [NH 3 : Me : FO& = 
1:3:6] and [FH 3 : Me : F0 2 = 1 : 3 : 4] were also prepared, and 
the corresponding nitrotoluenes were obtained from tbe three nitr- 
amido-derivatives. 

Paramidometaeresol gives a chloroquinoneimide with calcinm hypo¬ 
chlorite ; the salts and acetyl-derivative were also prepared. 

F. S. K 

Constitution of the Anilie Acids. By J. U. Fee ( Amer . 
Ohem. J 11, 17—26).—Hydroxylamine hydrochloride reacts with 
nitranilic acid, hgdroxyainmonmm nitranilate, C 6 0 4 (F 0 2 ) 2 (KH 40 ) 2 , 
being formed. It is a yellow, crystalline solid, soluble in water. 
When heated to a high temperature, it explodes. With cold concen¬ 
trated nitric acid, nitranilic acid is liberated. When boiled with 
hydroxylamine hydrochloride in excess, it is decomposed. 

Sodium nitranilate reacts with bromine-water, bromopierin, sodium 
bromide, hydrogen bromide, and oxalic acid being the products. This 
reaction takes place quantitatively, and must be carried nut at 0°. 

Methyl- and acetyl-derivatives of nitranilic acid could not be pre¬ 
pared, and the author believes that the anilie acids are derivatives of 
tetraketohexamethylene. J. W. L. 

Action of Methyl Iodide and Potash on Phloroglneinol. By 
O, MaEGULIes (Monatsh., 9, 1045—1054),—The author has treated 
phloroglucinol (1 mol.) with potash (6 mols.) and methyl iodide, 
conducting the experiment in the same way as that adopted by Herzig 
and Zeisel (Abstr., 1888, 822), and bas isolated the following com¬ 
pounds:— 

Fentametliylphloroglucinol, G6HMe fi 0 3 [Me 3 : Me a : Me = 2 : 4 : 6], 
contains neither hydroxyl- nor methoxyl-groups, thus differing in 
constitution from the chief product obtained by Herzig and Zeisel 
(be, cit) with ethyl iodide. After several recrystallisatiohs from 
ether, it melts sharply at 80°. Trimetkylphloroglucinol , GeHsOsMe*, and 
bi-secondary ietramethylphlorogluciml , CioH 14 O a , are both soluble in 
potash, and each contains an hydroxyl-group. The former crystallises 
from methyl alcohol in plates melting at 184°; the latter in small 
needles melting at 114°. Gf. T. M. 

Aniline Chlorate and Perchlorate. By C, Girabd and L. 
L’Hote (GompL rend ., 108, 183—185).— When pure aniline is poured 
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into chloric acid, acicular crystals of aniline chlorate separate imme¬ 
diately, and can be dried on porcelain. At about 20°, the salt inflames 
and leaves a carbonaceous residae. It can also be obtained on a large 
scale from aniline hydrochloride by double decomposition, provided 
that the salt is carefully neutralised by agitating it with aniline. 
100 grams of the hydrochloride are dissolved in 200 grams of water 
and mix ed with a solution of 82 grams of sodium chlorate in 125 
grams of water, and the white, crystalline product is drained on a 
funnel which is cooled to 0°. It is very soluble in water, and takes 
fire when brought in contact with fuming nitric acid, Nordhausen 
acid, or concentrated sulphuric acid, but not with ordinary nitric acid 
or with strong hydrochloric acid. With the two last mentioned, it 
yields coloured products. 

Aniline perchlorate is obtained in brilliant lamellse by the direct 
union of aniline and perchloric acid. It is also formed by adding a 
solntion of 30 grams of sodium perchlorate in 50 grams of water to 
a solution of 30 grams of neutral aniline hydrochloride in 60 grams 
of water. It is very stable in the air at the ordinary temperature, 
but if heated in a tube, it deflagrates and deposits carbon. In con¬ 
tact with fuming nitric acid, it inflames, bnt ordinary nitric acid and 
strong sulphuric acid have no action in the cold. On heating, nitric 
acid forms coloured products, sulphuric acid expels the perchloric acid. 

0. H. B. 

DehydrotMotoluidine. By P. Jacobson (Ber., 22, 330—335).— 
Dehydroihiotoluidine , CuH 12 H 2 S, is obtained when primulxne (3 grams) 
(compare Green, J. Soc. Ghern . Ind., 7, 179) is heated at 190—200° 
with phosphorus (1 gram) and hydriodic acid of sp. gr. 1*7 (12 grams). 
It can also be obtained by beating paratoluidine (100 grams) 
with sulphur (60 grains) at 180—190° for 18 hours, and then at 
200—220° for six hours. The crude powdered product is extracted 
with hot hydrochloric acid, precipitated from the solution with water, 
and dissolved in hydrochloric acid; the filtered and diluted solution 
is neutralised with ammonia, and the precipitated base reerystallised 
from alcohol. It forms almost colourless needles, melts at 190—191°, 
and is moderately soluble in hot alcohol, benzene, and ether, but only 
sparingly in cold alcohol $ all the solutions show a blue fluorescence. 
It dissolves in warm, concentrated hydrochloric acid with an orange 
coloration, but is precipitated in an impure condition on adding water. 

This compound is identical with the “ thiotoluidiue ” described in the 
German patent Ho. 35790 (Dahl & Co.), and a base of the same 
composition can be isolated from the insoluble portion of the melt 
obtained according to the directions given in the patent. 

The phenol, CiiHjoHS’QH, is obtained when dehydrothiotoluidine 
is diazotised and the product boiled with water. Ifc crystallises from, 
alcohol in colourless needles, melts at 255—256°, and is moderately 
soluble in hot alcohol, but almost insoluble in benzene and ether. The 
alcoholic solution is colourless, but alkaline solutions show a blue 
fluorescence. The acefyZ-derivative, C l4 H 10 HS*OAc,, crystallises from 
alcohol in colourless needles, melts at 131—132°, and is readily 
soluble in glacial acetic acid and hot alcohol, (Compare also Green. 
Trans., 1889, p. 228 et seg.). , ' K. 
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Metamidoparaeresyl Methyl Ether. By L. Limpach (Her., 22, 
348—353).—MetamicLoparacresyl methyl ether crystallises from hot 
water, melts at 51*5°, boils at 235°, and is readily soluble in alcohol, 
ether, and benzene. (Compare Hofmann and v. Miller, Abstr., 1881, 
592.) The hydrochloride , CsHnNOjHCl 4- H 2 0, crystallises in prisms, 
and loses its water at 80—90°. The uceZ^Z-derivative, CioH 13 N02i 
crystallises in plates, and melts at 110°. The /orayZ-derivative, 
C 9 H u N 0 2 , crystallises from alcohol in prisms, and melts at 86°. 

Ghlorocresyl methyl ether , [Me : OMe : Cl = 1: 4 : 3], prepared 
from the amido-compound by Sandmeyer’s reaction, is a yellow oil, 
boils at 210° (uncorr.), and is insoluble in alcohol, ether, and benzene. 

Hydroxycresyl methyl ether , [Me : OMe : OH = 1:4:3], is ob¬ 
tained by diazotising the amido-componnd, boiling the product with 
potash, and distilling with steam. It is a yellow, aromatic-smelling 
oil, boils at about 185° with partial decomposition, and is readily 
soluble in alcohol, ether, and benzene, but only moderately so in 
water. 

The hydrazine-deriysitive, [Me : OMe : N 2 H 3 = 1:4:3], is ob¬ 
tained by diazotising the amido-componnd and reducing the diazo¬ 
chloride first in the cold with a solution of hydrogen sodium sulphite 
and then with warm acetic acid and zinc-dust; the boiling filtered 
solution is mixed with fuming hydrochloric acid, and the salt which 
separates is decomposed with soda. It is a crystalline compound 
melting at 45°. 

Somomethylsalicylonitrile, [Me : OMe: ON = 1 :4: 3], is prepared 
from the ami&o-eompound by Sandmeyer’s method; the product is 
distilled with steam and fractionated. It is a yellow oil, which boils at 
270°, and is converted into homomethylsalicylic acid when heated 
with potash. This acid crystallises in needles, melts at 70°, and is 
soluble in water, benzene, and light petroleum. The silver salt, 
C 9 H 9 0 3 Ag, is moderately soluble in water. Since the methyl ether of 
this acid yields homosalicylic acid when treated with hydriodic acid, 
the constitution of amidoparacresyl methyl ether is [Me : OMe : NH 2 
= 1 ; 4 : 3]. 

Amidoazopamcresyl methyl ether, 

OMe , C e H 3 Me*3l’:N*C6H2Me(OMe)*]SrH2 f 

is obtained when an alcoholic solution of amidocresyl methyl ether 
hydrochloride (5 grams), and the free base (10 grams) is treated with 
a solution of sodium nitrite (1*4 grams) ; hydrochloric acid is added, 
and the dark-red salt, which separates after a short time, is recrystal¬ 
lised from dilute hydrochloric acid and then decomposed with sodium 
carbonate solution. It crystallises from dilute alcohol in shining 
plates, melts at 156° with decomposition, and dissolves in acids with 
a red coloration, F. S, K. 

Oxidation of Orthophenylenedianxine. By O. Fischer and 
E. Hepp ( Ber 22, 355—359). — When trianilidonaphthalene, 
[(NHPh) 3 = 1:2: 4], is oxidised it is converted into rosindaline; 
a, full account of the results will be published shortly,' , r 
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It was observed bj Griess (this Journal, 1872, 499) that ortho- 
pbenylenediamine hydrochloride yields with ferric chloride a ruby-red, 
crystalline compound which he considered to be the hydrochloride of 
a base, C 13 H 10 N 4 .. The authors prove that this base has the composi¬ 
tion assigned to it by Griess, because, when the ruby-red salt is dis¬ 
solved in water and the largely diluted solution poured into hot 
ammonia, diamidophenazine, C 12 H 10 N 4 , separates on cooling in small, 
yellow needles. (Compare Salkowski, Annalen, 173, 58.) No de¬ 
composition takes place as stated by Wiesinger (Abstr., 1884, 1322^ 
and the results obtained by Etdolph (Abstr., 1880, 162) and Wiesin- 
ger ( loc . cit.) are erroneous. 

Diamidophenazine , the constitution of which is probably 

mi 2 -C B H^|)c 8 H 3 -NH 2 , can be obtained in long, brownish-yellow 

needles by pouring a boiling, very dilute solution of the pure and 
sparingly soluble sulphate (prepared by dissolving the precipitated 
base in very dilute sulphuric acid and crystallising) into hot ammonia. 
It sublimes in slender, yellow plates when heated carefully in small 
quantities, and dissolves in concentrated sulphuric acid with a grass- 
green coloration which turns orange-red on diluting with water. It 
dissolves in benzene and alcohol with a greenish-yellow fluorescence ; 
alcoholic solutions of the salts show a dark, orange-red fluorescence. 
The dmcetyl-de rivative, C 16 H 14 N 4 O 2 , separates immediately in yellow 
needles when the base is dissolved in acetic anhydride (10 parts) and 
the solution warmed. It turns brown when heated at about 200°, 
melts at about 270°, and is very sparingly soluble in all ordinary 
solvents, but can be crystallised from 20 per cent, alcohol. . 

Amidophenazine, C12H9N3, sublimes in red needles when an intimate 
mixture of the diamido-compound (1 part) and zinc-dust (4 parts) is 
carefully heated. It crystallises from alcohol in long, red needles, 
melts at 265°, and is a strong base. It dissolves in concentrated 
sulphuric acid, forming an unstable, green salt which, on diluting 
with water, is converted into a stable, red salt. Dilute solutions of 
the base show an orange-red, solutions of the neutral salts a saf£ra- 
nine-red fluorescence. The platinochloride , (CisHsN^EsPtCle, crystal¬ 
lises from boiling water in feathery groups of brownish-red needles, 
and is very sparingly solnbJe in cold water. 

When amidophenazine is treated with sodium nitrite and dilute 
sulphuric acid in alcoholic solution, it is converted into phenazine 
(azophenylene). ' Phenazine is also formed, together with amido¬ 
phenazine, when the diamido-derivative (1 part) is distilled with 
zinc-dust ( 6—10 parts) ; it can be isolated by distilling with steam, as 
amidophenazine does not volatilise. ' p f g, 

Benzyl-derivatives of Hydroxylamine. By E. Bmmm and 
3L Lehchs (Ber.y 22, 384-—386).—When dibenzylhydroxylamine 
(m, p. 123°), prepared by treating hydroxylamine with benzylchlo- 
ride according to Schramm's method (Abstr., 1884, 51), is heated,at 
130° with excess of benzyl chloride, the hydrochlorides of tribenzyl- 
amine and dibenzylamine are formed together with benzaldehyde and 
a basic oil, possibly tribenzylhydroxylamine. 
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Bibenzijlbenzoylhydroxylamine , BzN’( 0 7 H" 7 ) 2 0 , is obtained when the 
dibenzyl-derivative is treated with benzoic chloride. It crystallises 
from alcohol in needles, melts at 97°, and is decomposed into dibenzyl- 
hydroxylamine and benzoic acid when boiled with alcoholic potash. 
Benzoxycarbamide, N^’CO’NH’OCtH?, crystallises from alcohol in 
needles and melts at 139°. 

When benzylhydroxylamine is treated with benzyl chloride (1 mol.) 
in presence of sodium carbonate, it is partially converted into a com¬ 
pound having the composition of dibenzylhydroxylamine and a neutral 
oil which seems to consist principally of tribenzylhydroxylamine; 
the neutral compound reduces Fehling’s solution on warming. The 
dibenzyl-derivative is also an oil, and differs from the isomeric com¬ 
pound referred to above in having more strongly marked basic pro¬ 
perties, and in its behaviour towards reagents. The hydrochloride , 
NH(C 7 H 7 ) 2 0,H01, is very sparingly soluble in water., F. S. K. 

Some Derivatives of Orthazotoluene. By V. Posp^choff (/. 
Buss. Chem . Soc., 1888, 20, 608—610).—In a former paper (Abstr., 
1888, 825) the author showed that orthazotoluene melts at 55° and 
not at 137°. j On adding powdered orthazotoluene to fuming nitric 
acid of sp. gr. P4G0, it dissolves, and after some time the mixture 
solidifies to a crystalline mass. On treating this with water and 
recrystallising the product from alcohol, reddish-brown needles con¬ 
sisting of mononitrazotoluene are obtained; this melts at 87° and is 
soluble in alcohol, ether, benzene, and chloroform. If the nitric acid 
is stronger (sp. gr. 1*45), dark, reddish-brown crystals are obtained 
which are not perfectly homogeneous ; they melt at 248—253° with 
volatilisation, and consist chiefly of dinitrazotoluene. B. B. 

OrthonitrophenylhycLrazine. By A. Bischlir ( Ber ., 22, 240— 
241).—Orthonitrophenylhydrazine (Michael, Abstr., 1886, 699) is 
readily obtained by diazotising orthonitraniline and treating the 
product with stannous chloride and hydrochloric acid. It forms 
yellow needles of a silky lustre ; the salts crystallise well. 

Orthamidophenylhydrazine, prepared by reducing the above com¬ 
pound with stannous chloride and hydrochloric acid, forms white 
plates which soon become brown when exposed to air. ST. H. M. 

Azimido-eompounds. By T. Zinckf and H. Arzbergbr (Annalen, 
249, 350 — 372 ; compare Abstracts, 1887, 730—731, and 1888,159), 
—Bromazimidobenzene is prepared by acting on an alcoholic solution, 
of bromonitracetanilide [1:3:4] with dilute poetic acid and iron 
powder. When the reduction is accomplished, hot water is added to 
the mixture, the iron is precipitated by the addition of sodium 
carbonate, and the mixture is filtered hot, The filtrate is at once 
acidified with hydrochloric acid and mixed with sodium nitrite, when 
acetylbromazirnidobenzene is deposited as a yellowish-white precipi¬ 
tate. This compound is decomposed by boiling with strong hydro¬ 
chloric acid, yielding crystals of bromazimidobenzene, C fi BLaBrN 3 H. 
This melts at 158—159°, and is freely soluble in alcohol and in 
glacial acetic acid,, It is also soluble in alkalis, but is reprecipitated 

VOL. lyx* 2 1 



502 ABSTRACTS OF CHEMICAL PAPERS. 

from its alkaline solutions "by carbonic anhydride. It dissolves in 
sodium ethoxide, forming the sodium-compound CeHaBrNsETa. Brom- 
azimidobenzene forms compounds with acids as well as with metals. 
The hydrochloride and platinochloride, (CeHaBri^H^HoPtCU, are 
crystalline. 

The acetyl derivative, CeHsBrNgAc, crystallises in needles, soluble 
in ether, benzene, and chloroform, and melts at 117—118°. Bromaz- 
imidobenzene unites with methyl iodide, forming dimethylbromobenzene- 
azammonmm iodide , C 6 H 3 BriSr 3 MeoL This compound is decomposed 
by distillation in a vacuum, yielding methyl iodide and methylbromaz - 
imidobenzene , C 6 H 3 BnN’ 3 Me; this is a crystalline compound which is 
soluble in alcohol, melts at 80° and forms a crystalline platinochloride. 
Bimethylbromobenzeneazammonium chloride , prepared by the action of 
silver chloride on the iodide, crystallises in needles. It is freely 
soluble iu alcohol and in water, and melts with decomposition at 
204°. The platinochloride crystallises in yellow needles and melts at 
229°. The chloriodine additive product, CeHaBrlQfejClylCI, melts at 
186—187°, and appears to crystallise in the monoclinic system. 

Bimethylbromobenzeneazammonium bromide crystallises in needles 
soluble in alcohol and water; it melts at 206° with decomposition. 
The perbromide, C 6 H 3 Br]^ 3 Me 2 Br,Br 2 , melts at 167°. Bimethylbromo - 
benzeneazammonium iodide melts with decomposition at 200°. The 
periodide melts at 142—143°. BimethyIbromobenzeneazammovium 
hydroxide is known only in aqueons solution. It has a strongly 
alkaline reaction, and precipitates iron and copper salts from their 
solutions. 

Benzylbromazvmidobmzene , C 6 H 3 BrlSlVC 7 H 7 , and dibenzyTbromobemene- 
azammonmm chloride, CeHJBrNsCl (C 7 H 7 ) 2 , are prepared by heating at 
100° a mixture of methyl alcohol (3 parts), benzyl chloride (3 parts), 
and bromazimidobenzene (2 parts). The crude product is evaporated 
and the residue dissolved in ether. Repeated treatment with water 
removes the azammonium chloride from the ethereal solution. The 
residue which remains on evaporating the ether becomes crystalline 
when moistened with methyl alcohol. After treatment with ammonia, 
it is purified by recrystallisation from dilute hydrochloric acid and 
from alcohol. Benzylbromazimidobenzene crystallises in silky 
needles, melts at 108°, and is soluble in alcohol and benzene. The 
platinochloride , (C 6 HsBritfs*C 7 H 7 ) Sl PtCla, is crystalline. Dibenzyh 
bromobenzeneazammonium chloride also forms a crystalline platino¬ 
chloride. 

Methy Ibenzy Ibromobenzeneazammonium iodide , C^B^BrNa (C 7 H 7 )MeI 7 
crystallises in needles and melts at 153—154°. The chloriodochlonde 
melts at 123° with decomposition, and the periodide melts at 99°, 

Tricklorobromazimid-obenzene, CgCbBr^H, prepared by boiling 
the crude acetyl-derivative of bromazimidobenzene with nitrohydro- 
chloric acid, melts between 246° and 250°, and is freely soluble in 
alcohol, benzene, and in acetic acid. This compound unites with 
bases but not with acids. 

MethyItrichlorobromazimidobenzene, CeCbBriSTaMe, melts at 196°, and 
is insoluble in alcohol and acetic acid. 

iodide^ OePbBrl^Me*!* 
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melts at 185°, and forms needle-shaped crystals which are sparingly 
soluble in water and have an intensely bitter taste. W. C. W. 

Theory of the Formation of Aniline-bine. By R. Hirsch 
( Ohem . Zeit. , 12, 172-5—1726).—The author endeavoured to prepare 
aniline-blue by heating together rosaniline and paratoluidine, and 
confirms Nietzki’s statement that no blue is formed unless some 
organic acid is present. It was thought that the acids might form 
anilides, and that these reacted with the rosaniline to yield the blue; 
however, experiments with acetanilide and rosaniline, both with and 
without aniline, did not support this view. In another experiment, 
leucaniline, aniline, and benzoic acid were heated at 180 6 for two 
hours in a current of carbonic anhydride, when, contrary to expecta¬ 
tions, the leucaniline remained unchanged, with the exception of a 
small qnantity which became accidentally oxidised. The author 
thinks that the carbinol-group in the rosaniline takes some part in the 
formation of the blue. IX A. L. 

Aldehyde-blue. By L. Gattermaot and G. Wichmato ( Ber. f 22, 
227'—236)..— Aldehyde*blue can be prepared by dissolving para- 
rosaniline (5 grams) in a mixture of concentrated hydrochloric acid 
(55 grams)- and water (55 grams), and, after adding aldehyde 
(22 grams) to the solution, keeping the mixture for 24 hours at the 
ordinary temperature. The whole is then diluted to 1 litre, the dye 
precipitated with, sodium chloride, dried on porous plates, dissolved 
in absolute alcohol, and the filtered solution evaporated at the ordi¬ 
nary temperature. The same compound can also he prepared from 
pararosaniline and paraldehyde as described above ; the yield is 
larger by this method, 10 to 12 grams of the pure substance being 
obtained from 10 grams of pararosaniline. It is a dark-blue powder, 
which on rubbing, or when compressed, shows a bixmze-eoloured 
metallic lustre. It is very hygroscopic and very readily soluble in 
water and alcohol, hut insoluble in ether, benzene, and light 
petroleum. This dye is the hydrochloride of some base* but when 
treated with concentrated hydrochloric acid, it combines with a 
further quantity of acid, forming a reddish-yellow salt. The free 
base separates in light-red flocks when alkali is added to an aqueous 
solution of its salts. The salt shows all the properties of a rosaniline 
dye, and yields a colourless, amorphous leuco-base when reduct d 
with zinc-dust and hydrochloric acid. The leuco-base dissolves in 
hydrochloric acid, forming a colourless solution which soon becomes 
blue on exposure to the air, and is rapidly converted into the original 
colouring matter by oxidising agents. 

, Aldehyde-biue yields a colourless, amorphous base when heated, at 
220 ° with concentrated hydrochloric acid; when heated alone, water 
and hydrogen chloride are evolved, but on raising the tempera¬ 
ture a strong smell of quinoline is perceptible, and-a heavy .oil 
condenses and solidifies on the cooler portions of the tube. This 
substance, after purifying by dissolving in dilute hydrochloric acid, 
boiling with animal charcoal and reprecipitating, was obtained in 
colourless docks 5 its composition is CioH 8 N, and it is probably a 

2 Z 2 
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polymeric quinoline, because wlien quinaldine hydrochloride is heated 
at about 220°, an amorphous substance, identical in properties with 
that obtained from aldehyde-blue, is formed. It is readily soluble 
in alcohol, and the hydrochloric acid soluiion. gives precipitates with 
platinic chloride, mercuric chloride, and bromine-water. 

The picraie, (CioH 9 N) 3 ,2C 6 H 3 ^ t 3 0 7 , is precipitated on adding picric 
acid to an alcoholic solution. The free base melts without decom¬ 
posing, but has no well-defined melting point; when heated more 
strongly it is decomposed, but iu a partial vacuum it boils without 
decomposition. The relationship between this base and Claus* di¬ 
quinoline is shown also by the fact that both substances dissolve iu 
hydrochloric acid with a red coloration. As this compound is prob¬ 
ably a triquinaldine, aldehyde-blue is probably the chloride of triquin- 
aldylcarbinol , CClCCio^Hs^HOl 4 3H 2 0. This formula agreesfairly 
well with the analyses, and is also in accordance with the fact that 
nitrous acid has no action on aldehyde-blue. 

A blue colouring matter, probably C 10 N H 7 Me* 0 C1 ( Ci 0 TSr ET 8 ) a, HCl 4 
3H.O, is obtained by treating rosaniline with paraldehyde under the 
conditions stated above: this compound resembles aldehyde-blue in 
ail its properties, and when heated, yields,a compound very similar to 
triquinaldine. 

Many attempts were made under various conditions to convert 
aldehyde-blue into aldehyde-green, but all were unsuccessful: when 
an aqueous solution of the blue is treated at 100° with hydrogen 
sulphide and sulphurous anhydride, a blue precipitate only is pro¬ 
duced. Two distinct blue compounds are formed by the action of 
aldehyde on rosaniline: the sodium chloride filtrate from the alde¬ 
hyde-blue contains a blue dye in solution. This substance is precipi¬ 
tated on adding alkali to the solution; it dissolves in hydrochloric 
acid with a blue coloration, and gives aldehyde-green when treated 
with hydrogen sulphide and sulphurous anhydride, but does not yield 
a blue precipitate. A light-green, amorphous base is precipitated 
when alkali is added to an aqueous solution of aldehyde-green ; when 
this base is heated, the odour of both quinoline bases and sulphur- 
compounds is perceptible. 

Aldehyde-blue can be suitably employed for staining microscopic 
preparations which have been hardened*by alcohol. 

A blue dye, different from aldehyde-blue, is obtained when alde¬ 
hyde or paraldehyde and pararosaniline react at about 50°, * This 
compound contains a larger proportion of chlorine and a smaller pro¬ 
portion of carbon than aldehyde-blue. F. S, K. 

Silico-organic Compound of a new Type, By J. E. Rbynoubs 
(P ros, May. Soc ., 45, 39—40).—A. well-defined crystalline substance, 
sUieotetraphmylamide^ Si(HHPh} 4 , is obtained by the action of 
silicon tetrabromide oh excess of aniline.dissolved in benzene, aniline 
hydrobromide being also formed. If the aniline is not in excess, the 
liberated bromine forms abrominated compound with it. The crys¬ 
talline substance is purified by evaporation of the benzene solution, 
crystallisation of the residue from carbon bisulphide* It fq#ras 
prisms, which melt at 136—137°, and do not decompose art 
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210°. When distilled at 80 mm. pressure, aniline and a substance, 
seemingly tbe silicon analogue of carbodiphenylimide, are obtained. 
It is anticipated that compounds similar to the above will be obtained 
from the homologates of aniline. H. K. T. 

Aromatic Boron and Silicon Compounds. By A. Michaelis 
(Bur., 22, 241—243).—A reply to Gattermann (this vol., p. 344). 
Phenyl boron chloride, BPhCh, reacts with chlorobenzene and sodium 
with formation of boron triphenyl, which crystallises well and burns 
with a green flame when ignited. (Compare Michaelis and Becker, 
JBer., 13, 59, and Abstr., 1882, 731; Michaelis, Annalen , 229, 397.) 

1ST. H. M. 

Preparation of Terephthalaldehyde. By M. Homo (Monatsh., 
9, 1150—1153).—Paraxylenyl bromide, C 6 H 4 (CHBr 3 )2 [ = 1 : 4], is 
obtained by acting on dry paraxylene, contained in a retort provided 
with an inverted condenser, and heated first at 140°, and eventually 
at 170° and 200°, with six times its weight of bromine previously 
dried over sulphuric acid. On cooling, almost the whole product 
crystallises in a mass of needles, the small quantity of oil remaining 
is removed by pressure, tbe crystals are washed with cold chloroform, 
and Anally recrystallised from warm chloroform ; the solution, on 
cooling, deposits large prisms which melt at 169°. 

On heating paraxylenyl bromide with three times its weight of 
sulphuric acid{sp. gr. 1-825) at 120—130°, and pouring the product 
into water, terephthalaldehyde crystallises out in needles, which are 
quite pure after one recrystallisation from water. It melts at 116°, 
boils at 245—248°, and its compound with phenylhydrazine crys¬ 
tallises from alcohol in golden scales which melt with decomposition 
at 250°. G. T. M. 

Acetophenone-derivatives. By 0. Engleb and O. Zielke (Ber., 
22, 203—207).—Ethyl paranitrobonzoylacetate is a solid substance 
melting at 54—55°. 

Paranitracetophenone is best prepared by mixing ethyl nitrophenyl- 
propiolate with concentrated sulphuric acid, and keeping the mixture 
at 35-^40° for 10 to 12 hours j the solution is then poured into water, 
boiled until the evolution of carbonic anhydride ceases, and the 

P roduct recrystaliised from carbon bisulphide and dilute alcohol, 
‘he hydrazone is crystalline, and melts at 132°. 
Bromoparanitmcetophenone, NOa-CfiH^-OO'OHaBr, is obtained by 
gradually mixing equivalent quantities of bromine and liitraceto- 
phenone> in glacial acetic acid, then boiling, and lastly precipitating 
the ketone by adding water. It crystallises from a mixture of 
benzene and light petroleum, in needles, melts at 98°, and is soluble 
in acetone, glacial acetic acid, carbon bisulphide, ether, and hot 
alcohol. The hydrazone crystallises in yellow needles. 

Paraniirobenzoyl carbinol , KQ 3 *CeH 4 *CG-CH 2 *OH, is prepared by 
boiling the bromide with sodium acetate, first in glacial acetic acid 
and then in dilute acetic acid solution; it is a crystalline compound, 
melts at 12,1°, is readily soluble in warm alkalis, and yields a reddish, 
crystalline hydrazone* / '' Y r ’ . ' ' ■ 
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Pibromoparanitracetophenone, NOa'OsH^CO’CHBig, is formed when 
a glacial acetic acid solution of nitracetophenone is boiled with rather 
more than the calculated quantity of bromine. It crystallises from 
a mixture of benzene and light petroleum in large, quadratic plates, 
which melt at 67*4°, and probably contain benzene; .it is readily 
soluble in carbon bisulphide, acetone, glacial acetic acid and ether, 
but only sparingly in cold alcohol, and is not decomposed when boiled 
with water. When boiled with sodium carbonate, it yields para- 
nitrobenzoie acid, parazoxybenzoylformic acid, and bromoform, but 
when treated in the cold with the calculated quantity of very dilute 
potash it is partially converted into nitrobenzoie acid and paranitro- 
mandelic acid (compare this vol., p. 508). 

Parazoxybenzoylformic acid, N 2 0(C6Hi , 00*000H)a, is formed when 
dibromonitracetophenone is boiled with alkalis, and can also be 
obtained by boiling ethyl paranitromandelate with a concentrated 
solution of sodium carbonate, and decomposing the resulting sodium 
salt with hydrochloric acid. It separates from ether in yellow, 
nodular crystals, melts at 190°, and explodes when heated more 
strongly. The potassium and ammonium salts are readily soluble, but 
the sodium salt is only sparingly soluble in water. The methyl 3alt, 
CieHi^O?, crystallises in yellow needles, melts at 173—175°, and is 
moderately soluble in benzene and glacial acetic acid, but only 
sparingly in alcohol. The acid gives a cherry-red coloration with 
strong sulphuric acid and benzene containing thiophen, and on diluting 
with water greyish-blue docks are precipitated. When warmed with 
strong sulphuric acid, a gas, probably carbon monoxide, is'evolved. 

F. S. E. 

Derivatives of Phenylaeetie Acid and Phenylglyoxylic Acid* 
By Gt. Hauskxecht (Ber., 22, 324—330).— Phenylacetodiethylamide , 
CHoPh-CGKEts, is prepared by treating pbenylacetic chloride with 
diethylamine in very dilute ethereal solution. It crystallises in 
nacreous plates, melts at 86°, and boils at 295—297° (corn). It is not 
changed when treated with sodium ethoxide and benzyl chloride or 
with sodium ethoxide and isobutyl bromide. 

Phenylacetodiphenylamide, CH 2 Ph*CONPh 2 , prepared in like manner 
from phenylaeetie chloride and diphenylamine, crystallises in small, 
yellowish needles melting at 72°. The hydrogen-atom in the 
methylene-group is not replaceable by alkyl radicles. The hydrogen 
in the methylene-group in the methyl salts of ortho- and para-nitro- 
phenylacetate is not replaceable by alkyls. 

Paranitrophenylacetic acid is oxidised to paranitrobenzoic acid 
when treated with nitrons’acid in alkaline solution. 

Methyl dinitrophenylacetateazotoluene, OisHuOehTi, prepared by treats 

ihg methyl dinitrophenylacetate with diazotolnene (compare p. 516), 
crystallises in bright red needles, melts at 168°, and is sparingly 
soluble in cold alcohol. 

Methyl dinitrophenylacetateazo-xylene, CnH 16 0 6 E*, crystallises in dark 
red needles melting at 159°. 

MethyMinitrophenylacetatemmaphtMlene, Ci 9 H u ObK 4 , crystallises in 
dark brown prisms, and melts at 94 u . The last three compounds are 
all insoluble in aqueous alkalis. 1 ■ , -i, * >., , > 
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Sodium methyldinitropkenylacetateazobenzenesulphonate , 
CuHnO^SlSra, 

crystallises in small, yellow plates, and is readily soluble in water bnt 
insoluble in alcohol. 

Diazobenzene chloride has no action on the two nitrophenylacetic 
acids. 

The silver salts of ortho- and para-nitrobenzyl cyanide were obtained 
in an impure condition in the form of brownish-black precipitates, by 
treating the respective cyanides with potash and silver nitrate in 
alcoholic solution* Lead orthobenzyl cyanide is yellowish-brown, the 
copper salt is green. The lead salt of the para-compound is brown, 
the copper salt dark green. 

Paranitrobenzoylphenylkydrazine , 1ST0 2 *CgH^CO^oH^Ph, is formed, 
with evolution of hydrogen cyanide, when paranitrobenzoio cyanide 
or chloride (1 mol.) is treated with phenylhydrazine (2 mols.). It 
crystallises in small, yellowish-red needles, melts at 198°, and is readily 
soluble in hot alcohol. It dissolves in alcoholic potash with a dark- 
violet coloration, which disappears on exposure to the air or on adding 
acid. It dissolves in warm, concentrated sulphuric acid with a blue 
coloration. 

Paranitrobenzoyl cyanide gives a red coloration with an aqueous 
solution of sodium acetate, but no evolution of hydrogen cyanide 
takes place. 

Benzoylphenylhydrazine (m. p. 169°) is formed when benzoic cyanide 
is treated with phenylhydrazine, I\ S, K. 

Nitrohydroxycinnamic Acids. By G-. Lijfp (Ber,, 22, 291— 
299).—Metamidocinnamic acid (30 grams) dissolved in sulphuric 
acid (5 parts) and well cooled, was gradually treated with the cal¬ 
culated amount of potassium nitrate ; the solution was then poured 
into yrater, and an excess of sodium nitrite added. The diazotised 
solution was afterwards boiled and filtered hot. 

Orihmitrometahy droxycinnamic acid, [COOH: OH: H0 3 =1:3: 6], 
separates from the solution obtained as just described in yellow flakes. 
It melts at 216°, and dissolves very readily in alcohol, very sparingly 
in hot water, ether, and acetic acid. 

Orthonitrocomiaric add , CgHyNOs [OOOH : NO*: pH = 1; 2 :3], is 
obtained from the filtrate from the above acid by boiling with basic 
zinc carbonate, decomposing the zinc salt with sulphuric acid, and 
extracting with ether. It melts at 218°, dissolves readily in hot water, 
ether, and dilute alcohol, sparingly in benzene, and hardly at all in 
chloroform. The zinc salt forms very slender, pale yellow needles, 
very readily soluble in alcohol. The acid has an intensely sweet 
taste. 

Symmetrical metanitrohydroxycinnamic acid , [COOH: OH: N0 3 = 
1:3:5], is obtained by evaporating the mother-liquor from the above 
zinc salt, and treating the zinc salt which separates with dilute 
sulphuric acid. It forms lustrous crystals rather readily soluble in 
hot water, alcohol, and ether. 

On repeating the, above operations, the acid (m* p. 216°) was; not 
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again obtained; metahydroxybenzaldebyde was found in the product, 
The acid (m. p. 216°) is formed if the metamidoeinnamic acid is first 
converted into the acetyl-compound. 

Metahydroxy cinnamic acid was prepared by suspending' the amido- 
acid hydrochloride in water, diazotising with an^ excess of. sodium 
nitrite, boiling the product, and filtering from resin. The yield was 
75 per cent, of the theoretical. 

Paranitrometahydroxycinnamic acid , [COOH : OH : hTOp = 1:8:4], 
is obtained by slowly treating a solution of metahydroxy cinnamic acid 
in glacial acetic acid with a slight excess of nitric acid (sp. gr. = 1*4) ; 
after some time reddish-brown crystals separate, and are crystallised 
from alcohol. It crystallises in gold-coloured needles melting at 
248°, is extremely sparingly soluble in water, cold alcohol, and ether, 
practically insoluble in benzene and chloroform. Orthonitrocinnamic 
and metanitrometahydroxycinnamic acids are also formed. 

The constitution of all four nitrohydroxycinnamic acids, as given, 
was determined by conversion into the corresponding nitrohydroxy- 
benzoic acids. 1ST. H. M. 

Action of Methyl Iodide on Ethyl Phenylamidocrotonate. 

By M. Conrad and P. Eckhardt (Ber 22, 83—86).—When ethyl 
phenylamidocrotonate (anilacetoacetate) is heated with methyl iodide 
at 130—140° for seven hours, it yields a product which on treatment 
with dilute ammonia divides itself into an oily and an aqueous layer. 
The oily layer contains ethyl acetate, aniline, and a compound, pos¬ 
sibly dimethyltoluidme, boiling at 208°. The aqueous layer contains 
phenyllutidonecarboxylic acid ; this acid, when heated at 27G 4 until 
carbonic anhydride ceases to be evolved, is converted into phenyl- 
Iutidone, which crystallises from water with 1 mol. H 2 0 (compare 
Abstr., 1887, 500). W. P. W. 

Preparation of Nitromandelie Acids. By C. Engine and 
O. Zielke (Ber ., 22, 207—209).—Orthonitromandelic acid (compare 
Engler and Wohrle, Abstr., 1887, 948) can be prepared as follows : — 
Hydrochloric acid is gradually poured into a well-cooled mixture of 
dry potassium cyanide and an ethereal solution of orthonitrobenz- 
aldehyde, tbe whole being constantly shaken; excess of methyl alcoliol 
is then added, and hydrogen chloride passed into the solution. The 
hydrochloride of tbe imido-ether which separates is washed with ether, 
dissolved in water, and the solution filtered; after a short time, methyl 
orthonitromandelate separates from the solution. The free acid, 
obtained by hydrolysing tbe ethereal salt with sulphuric acid, is 
identical with the compound previously obtained from acetophenone. 
The yield is 15 to 20 per cent, of the theoretical quantity. The m ethyl 
salt melts at 74*5°, and is readily soluble in alcohol and ether, but 
only sparingly in light petroleum. 

P araniiromandelic add (compare p. 506) is easily obtained from 
paranitrobenzaldebyde as described above; the resulting methyl salt 
f is hydrolysed with a mixture of equal volumes of water and concern- 
; &&ted sulphuric acid, and the free acid is extracted with ether. It 
from a mixture of ether and light petroleum, melts at 126:°, 
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and is readily soluble in acetone, glacial acetic acid, alcohol, and hot 
water, but only sparingly in chloroform, carbon bisulphide, and benzene. 
When treated with cold dilute alkalis, or when boiled with sodium 
carbonate, it is to a large extent converted into parazoxybenzoylformic 
acid, and when heated with concentrated sulphuric acid, carbon 
monoxide is evolved. The salts of the alkalis and alkaline earths are 
readily soluble. The silver salt is very sparingly soluble and is un¬ 
stable. The ethyl salt, prepared by decomposing the imido-ether 
hydrochloride, crystallises from light petroleum in colourless needles 
melting at 75—76°. The methyl salt crystallises from benzene in 
prisms and melts at 87°. B. S, K. 

Tautomeric Compounds. By J. U. Nef (Amer. Chem. J.> 11, 
1—17).— Ethyl quinonediwiidotetracarhoxylate , C 6 (NH) 2 (COOEt) 4 , is 
prepared by adding bromine to a cooled solution of ethyl diamido- 
pyromellitate. 

It is a yellow solid, crystallising from alcohol in prisms which melt 
at 161°. It is volatile without decomposition, and dissolves readily in 
chloroform, benzene, and hot alcohol, with a pure yellow colour and 
without fluorescence. The alcoholic solution gives no coloration with 
ferric chloride; with zinc-dust and acetic acid, it is readily reduced to 
ethyl diamidopyromellitate. 

With a view to determine whether the metal or alcohol radicle 
in the salts of ethyl qninoltetraearboxylate is united to carbon or to 
oxygen, the folio wing compounds were prepared and studied;— 

Ethyl sodwqidnoltetTacarhoxykite, C fi 02Na 2 (C00Et) 4 , prepared by 
the action of sodium ethoxide on ethyl quinoltetracarboxylate, sepa¬ 
rates as a red, gelatinous precipitate from the mixture. When dry, it 
is perfectly stable. With solutions of bariam chloride, lead 
acetate, and cupric sulphate it forms yellow precipitates; silver 
nitrate is instantly reduced; with Jhydroxylamine hydrochloride, the 
original ethyl salt is regenerated. With methyl iodide, it forms a 
dimethyl-derivative, 0 8 (MeO) 2 (COOEt)4, melting at 95° ; this crystal¬ 
lises in colourless needles, and is volatile without decomposition; its 
solutions fluoresce; with ferric chloride, it gives no coloration. 

The corresponding diacetyt-devivative, C 0 (AcO)s(COOEt) si , prepared 
by the action of acetic chloride on the dry sodium salt, is a colourless 
substance, volatile without decomposition, insoluble in alkalis, and 
melting at 120°. Its solutions show no fluorescence, and give no 
coloration with ferric chloride. It does not react with bromine. 

In a similar series of experiments carried out with ethyl para- 
diketohexamethylenetetracarboxylate, the sodium -derivative was ob¬ 
tained by the action of sodium ethoxide on the diketo-compound. 
It is a pale-rose-coloured substance, and reacts with metallic salts and 
hydroxylamine in a manner exactly corresponding with the sodium- 
derivative of the quinol-compound. With bromine-water, it forms no 
additive compound, but is converted into the quinol-derivative. The 
diacetyl- derivative, CeCHO^Ac^COOEt)*, crystallises from alcohol in 
colourless needles melting at 142°. It gives a blood-red coloration 
with ferric chloride, dissolves in soda and sodium carbonate solutions, 
and its salts give reactions entirely analogous to those' of the phenols. 
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With bromine-water, a product melting at 155° and containing no 
bromine is formed; it is not the diacetyl salt of the quinol-derivative. 
It forms an acetyl-derivative with, acetic chloride, and reduces silver 
nitrate in the cold, J* L. 

Derivatives of Resorcinoldisulplionic Acid. By F. TJlzer 
(Monatsh., 9, 1127—1131).—The author finds that the nitrogenous 
compound, which Fischer (Abstr., 1881, 1147) obtained in small 
quantity by the action of potassium nitrite on potassium resorcinol- 
disulphouate, is a salt of nitrosoresorcinoldisulphonic acid. . It may he 
readily prepared in quantity by allowing a solution of potassium nitrite 
(20 grams) to drop slowly into a solution of potassium resorcinol- 
disulphonate (100 grams) in water (400 c,c.) and acetic acid (15 c.c.), 
the containing vessel being frequently shaken during the addition of 
the nitrite, after which it is allowed to remain in a warm place for 
several hours, and is cooled in ice-water, when violet-coloured crystals 
of potassium, nitrosoresorcindisulphcmate , NO*C Q H 4 (OH) (SQsK^'OK, 
are deposited. 

On oxidation of potassium nitrosoresorciuoldisulphonate with 3 per 
cent, hydrogen peroxide or 2 per cent, permanganate, potassium nitro- 
resorcinoldisulphonate , C 6 H(S 03 K) 2 ( 0 H) 2 d^ 0 2 , is obtaiued. It crystal¬ 
lises in golden-yellow prisms, its aqneous solution gives a deep blood- 
red coloured solution with ferric chloride, and on carefully warming 
with fuming nitric acid it famishes stypbnic acid. The corresponding 
amidoresorcinoldisulphonic add , C e H(SOaH) 2 (OH) 2 *NH 2 4- 3H 2 0, is 
obtained on reduction of the nitro-compound with tin and hydrochloric 
acid. It crystallises in silky needles which decompose at 240° without 
previously melting. G. T. M. 

Preparation of Tetramethyldiamidotriphenylmethane. By 
M. Nencei (Monatsh., 9, 1148—1149; compare O. Fischer, Abstr., 
1880, 40).—This base may readily be prepared in quantity by the 
following method:—A mixture of benzaldehyde (40 grams), dimethyl- 
aniline (100 grams), and 93 per cent, alcohol (40 grams) is placed in 
a large flask heated in a water-bath and provided with an inverted 
condenser. Phosphorus oxychloride (65 grams) is added very slowly 
from a dropping funnel, and the mixture is then heated for about 
half an hour, after which the product is dissolved in warm water, the 
solution filtered, and, when cold, treated with excess of soda, The 
oil thus obtained solidifies on standing, and on recrystalKsatiou from 
alcohol furnishes pure tetramethyldiamidotripheuylmethane, the yield 
being nearly theoretical. G. T. M, 

Diphenyl Ether and Dinitro diphenyl Ether. By R, Hirsch 
(Ber.jt 22,335—336).—Diphenol can be easily obtained by diazotising 
benzidine and boiling the product with water j 50 grams of benzidine 
yield 40—42 grams of diphenoL 

Biphenyl ethyl ether , prepared by boiling diphenol (20 grams) with 
ethyl iodide (35 grams) and potash (12 grams) in alcoholic solution 
41^0 grams), crystallises from glacial acetic acid in needles, melts at 1 
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174—176°, and is moderately soluble in hot alcohol, but insoluble in 
water. 

Dinitrodiphenyl ethyl ether , obtained by nitrating tbe ether in glacial 
acetic acid solution, crystallises from alcohol, melts at 192—193°, and 
is converted into dinitrodiphenol when boiled with alcoholic potash. 

Dianisidine can be prepared by boiling a glacial acetic acid solution 
of the dinitro-compound with tin and hydrochloric acid, and treating 
the product with nitrous acid. It yields colouring matters with 
naphthol- and naphthylamine-sulphonic acid. F. S. K. 

Action of Nitrons Acid on Tetramethyldiamidobenzo- 
phenone and Analogous Compounds. By E. Bischoff (Ber 22, 
337—346; compare Abstr., 1888, 1197).— Nitrosotetramethyldiamido- 
bemophenone pier ate, CnH^NaOsjOeHshTaO?, prepared by treating the 
ketone with picric acid in alcoholic solution, crystallises in orange-red 
needles melting at 150—152°. It is readily soluble in warm alcohol, 
but only sparingly in hot water, and insoluble in the cold. The hydro- 
chloride , C 1 7 H 1 9 N 3 0 2 , 2 HC 1 , is precipitated when hydrogen chloride is 
passed into a benzene solution of the ketone; it is decomposed by 
water. The mercurochloride is a granular, crystalline compound. The 
hydrdzme y C 23 H 25 E 6 O 3 , crystallises from hot alcohol in red needles, 
melts at 148°, and is soluble in hot alcohol, benzene, and hydrochloric 
acid, but insoluble in water. 

Nitrosddimethamidobenzophenone, C OPh- C a H 2 (NTMe 2 ) USTO H, is ob¬ 
tained when sodium nitrite (2T5 grams) is gradually added to a dilute 
and well-cooled hydrochloric acid solution of dimethamidobenzo- 
phenone (7 grams) ; the oily product, which is precipitated on adding 
dilute sodium carbonate solution, is purified by dissolving in ether and 
shaking the solution with animal charcoal. It is a reddish-yellow oil, 
gives the nitroso-reaction, and yields an unstable hydrochloride. 
When reduced with tin and concentrated hydrochloric acid, it is con¬ 
verted into dimethamidobenzophenone, 

Paradimethamidobenzoie acid (compare Michler,* this Journal, 
1876, ii, 68 ) is best prepared by heating an intimate mixture of tetra- 
methyldiamidobenzophenone (1 part) and soda-lime ( 2 —3 parts) at 
340° for two hours, or distilling the mixture until no more dimethyl- 
aniline passes. The crude product is extracted with hot water, 
precipitated from the concentrated solution with dilute acetic acid, 
and recrystallised from alcohol. The calcium salt crystallises in 
yellowish plates. 

Nitrosoparadmeihamidobenzoic acid , C 00 H , 0 6 H 2 (lOle 2 )‘N’ 0 H, is 
obtained when the preceding compound is treated with nitrous, acid 
as described above. It crystallises from warm alcohol in yellow plates, 
melts at 224°, and is readily soluble in benzene, chloroform, and light 
petroleum, but only sparingly in ether. The picrate , 

crystallises in yellow needles melting at 168°. The hydrochloride , 
OtfHio^aO&HCl, crystallises in colourless needles, and is stable in the 
air. The oxalate melts at 178—181°. It also forms salts with platihic 
and mercuric chlorides* The nitroso-compound is reconverted into 
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paradimethylamidobenzoic acid when heated with stannous chloride 
and concentrated hydrochloric acid. 

Methyl paradimethamidobenzoate , IN’Mes'CeHVCOOMe, crystallises 
from hot alcohol in plates, melts at 102°, and is readily soluble in 
benzene, ether, and chloroform, but only moderately so in dilute 
alcohol, and insoluble in alkalis. 

Methyl nitrosoparadimethamidohenzoate, OHd^lCeH^NMe**)*COOMe, 
crystallises from alcohol in golden-yellow plates, melts at 101°, and is 
readily soluble in ether and hot alcohol, but insoluble in water. It 
gives Liebermann’s nifcroso-reaction, is readily converted into the 
corresponding acid when boiled with alcoholic potash, and yields 
paradimethamidobenzoic acid when warmed with stannous chloride 
and concentrated hydrochloric acid. The hydrochloride , C 10 Hi:^ 2 O 3 ,HC 1 , 
crystallises in short, colourless needles. The picmte, 

C 10 H 12 N 2 O3,06H3br 8 O 7 , 

crystallises in golden-yellow' needles and is readily soluble in warm 
alcohol, but insoluble in water. The methyl salt also forms a platino- 
chloride. F. S. K. 

Derivatives of Deoxybenzoin. By F. Bischoff (Ber 22, 346— 
348).— Propyldeoocybenzoin , prepared from sodiodeoxybenzoin and 
propyl bromide, crystallises from alcohol in moss-like needles, melts, 
at 33° and boils at 328—331° (corr.). The oxime, CHP^Ph’CPh'NOH, 
crystallises from alcohol in needles and melts at 100°. Isopropyldeoxy* 
benzoin, melts at 48° and boils at 324—326 y (corr.). The oxime crystal¬ 
lises in needles and melts at 69 —70°. The hydrazone crystallises in 
needles, melts at 72°, and decomposes on exposure to the air.. 

Maxyldeoxybenzoin crystallises from alcohol in needles or plates, 
melts at 59°, and boils at 344—346 g (corr.). 

The oxime, OeH^CHPh'CPh^OH, crystallises in needles and melts 
at 89°. 

Octyldeoxybenzain melts at 61° and boils at 350—355° (corr.). The 
oxime , C 8 Hi 7 *CHPlrCFh3 OH, crystallises in long needles and melts 
at 101°. F. S. K. 

Benziles. By B, Stierlin 22, 376—383).—In preparing 
anisoin by Hosier's method (Abstr., 1881, 421), it is best, as soon as 
the mixture has been boiled sufficiently, to cool directly and at the 
same time shake well for 15—20 minutes; the anisoin then separates 
immediately in considerable quantities. 

a-Anwildioxime, OMe-C 8 H 4 *0 (NOH)*C(ltfOH) ’C a H 4 *OMe, is pre¬ 
cipitated when anisil is boiled fora long time with excess of hydroxy b. 
amine hydrochloride in methyl alcohol solution. It is a crystalline 
powder, melts at 217°, and resembles a-benzildxoxime in properties, 
it is soluble in hot glacial acetic acid and in dilute soda, but almost 
insoluble in alcohol, ether, and benzene. The diacefyi-derivative, 
CaoH^NpOe, crystallises in prisms, melts at 139°, and is sparingly 
soluble in cold alcohol and glacial acetic acid. 

.<• An isi ldioxime is obtained, together with the monoxime and, other 
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impurities, when the filtrate from the ^-compound is evaporated. The 
pure compound is prepared by heating the ^-derivative (1 part) at 
160—170° -with absolute alcohol (2—3 parts), or by heating a 
mixture of ainsil (2 parts) and hydroxylamine hydrochloride (1*2 
parts) at 170° with absolute alcohol (6 parts) and two drops of con¬ 
centrated hydrochloric acid. It crystallises in slender, colourless 
needles, melts at 195°, and is readily soluble in alcohol, glacial acetic 
acid, and soda. The diaceiyb derivative melts at 130° and is more 
readily soluble in alcohol and glacial acetic acid than the correspond¬ 
ing derivative of the <%-oxime. 

AnisUoxime , OMe*C 6 H4*C(]SrOH)*CO*C 6 H4*OMe, is formed when an 
alcoholic solution of anisil (2 parts) is boiled for 10 minutes with 
hydroxylamine hydrochloride (1*2 parts). It separates from alcohol 
in crystalline aggregates, melts at 130°, and is readily soluble in 
ether, benzene, chloroform, and glacial acetic acid. 

Parataluoin ( diparadimethylbenzo'in ,) C 6 H 4 Me*CO # CH(OH)*CeB 4 Me, 
is obtained by boiling parametbylbenzaldehyde (10 parts) with 
potassium cyanide (2 parts) and 50 per cent, alcohol (30 parts) for 
about two hours, and then shaking the solution until the crystalline 
product separates. It crystallises in yellowish prisms, melts at 
88—89°, and is readily soluble in alcohol, ether, benzene, chloroform, 
and glacial acetic acid, but only sparingly in hot water. It turns 
green when treated with fuming sulphuric acid. The ace%£-deriva- 
five, C 16 H lfi 0 2 Ae, melting at 100°, and the benzoyl- derivative, 
C l6 H l5 0 2 Bz, melting at 119°, are colourless, crystalline compounds 
readily soluble in alcohol and ether. 

Fxratolil , CeHiMe-CO-CO’Ce^Me, prepared by boiling tolnoxn 
(1 part) with concentrated nitric acid (2 parts), crystallises from 
alcohol in yellowish plates, melts at 104—105°, and is soluble in ether, 
benzene, and glacial acetic acid. It gives a violet coloration when 
boiled with potash and absolute alcohol, and when treated with 
hydroxylamine hydrochloride, as described above, it yields two iso¬ 
meric dioximes. The a-dioxime, C8H 4 Me*C(NOH)*0(HOH)*Of}H4Me, 
crystallises in plates or needles, melts at 217°, and is only sparingly 
soluble in alcohol, ether, and glacial acetic acid; the ace%2-derivative, 
CaoHaoNsO*, crystallises in prisms melting at 133—134°. The 
ft-diomme crystallises in needles, melts at 225°, and is readily soluble 
in alcohol; the anetyl-de rivative melts at 144°. 

, Beoxytoluom, C 6 BUMe*GH 2 ‘CO*C 6 H 4 Me, prepared by reducing toluo'in 
with zinc and hydrochloric acid in boiling alcoholic solution, crystal¬ 
lises in needles, melts at 102°, and is readily soluble in ether and 
benzene, but insoluble in water; it is turned brownish-red by sodium 
ethoxide. The fcenz^J-deriyative, C 23 H 22 G, crystallises in needles, 
melts at 92—93°, and is readily soluble in alcohol, ether, and benzene* 

f. S. I 

Nitetion of Naphthionic Acid. By K. Nrmxr and JV Zubjslen 
(Ber.) 22, 451—453).—When sodium naphthionate is heated*with, 
acetic anhydride,it is readily converted into an acetyl-derivative which, 
on nitration in the cold, yields acetylamidonitronaphthalenesulphonio 
acid ; the mrmoni’im salt of this acid, 
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crystallises in yellow needles. Nitronaphthylaminesulphonic acid i 
N 0 2 * CioH 5 (N H 2 ) * S 0 3 H, is obtained by beating the acetylated deri¬ 
vative with dilute aqueous potash; it crystallises in colourless needles, 
yields red crystalline salts with alkalis, is readily diazotised, forming 
a diazo-compound yielding azo-dyes on treatment with amines or 
phenols, and is converted by the action of alkali into nitronaphthyl- 
amine (m. p. = 119°). It follows, therefore, that the constitution of 
the acid is [NK *: S0 3 H: ISTO s = 1:4:4'], W*. P. W. 

Action of Phosphorus Pentaehloride on frHydroxynaph- 
thoic Acid. By H. Babe (Ber., 22, 392—396) .—The chloride , 
PQCla-O'CioHe'COCl, is prepared hy treating /3-hydroxy-a-naphthoic 
acid with phosphorus pentaehloride; it crystallises in white, satiny 
needles melting at 38°. When treated with water, or, preferably, 
allowed to remain exposed to the air for two days, it is converted 
into a-carboxylnaphthyl-fi-phosphoric acid , P 0 (OH) s *O , Ci 0 Hf 5 *OOOH, 
which crystallises in tufts of white needles, melts at 156°, and is 
readily soluble in water, alcohol, and acetone, sparingly soluble in 
benzene, and almost insoluble in light petroleum. The silver salt, 
0nH 6 O 6 PAg 3 , was prepared; the ammonium salt, on boiling its aqueous 
solution, decomposes into phosphoric acid, carbonic anhydride, and 
/J-naphthoL 

The chloride, when treated with absolute alcohol, yields a diethyl 
salt, PO(OEt) 3 *0-OioH 6 OOOH } which forms colourless, rhombohedral 
crystals, melts at 113°, is soluble in alcohol and ether, and decom¬ 
poses when boiled with water. Phosphorus pentaehloride reacts 
with the dichloride under pressure at 180—190°, forming fi-chloro- 
naphthoic trichloride , CigHsC1*CC1 3 , a dark-brown, fluorescent oil which 
on exposure to the air is converted into fi-chloro~oc-naphthoic acid> 
CjoH&CbOOOH, This is crystalline, melts at 152—153°, is readily 
soluble in alcohol and ether, and dissolves in 1000 parts of water at 
20°, and in 126 parts at 100 °. The sodium salt crystallises in thin, 
lustrous scales ; the calcium salt, with 2 mols. H 2 0, dissolves in 75 parts 
of hot and 150 parts of cold water; the methyl salt crystallises in 
white, broad, brittle prisms and melts at 50°. W* P, W\ 

Constitution of ^-Naphthylamine- a -Sulphonio Acid. By C. 
Immbrheiser (Ber., 22, 412—413).—The author points out that the 
formation of /3-pyridinephenyleneketonesulphonic acid from j3-naph- 
thylamine-«-sulphonic acid (compare p. 52?) is only possible, if 
the compound is beteronucleal. Adopting the view ascribed to 
Cleve (Ben, 20, 75) and Forsling (Ben, 20, 2105) that / 9 -naphthyl- 
amine- 7 -sulphonic acid (Dahl’s acid) has probably the constitution 
pSTIIg: SO 3 H ss 2 :4 / ], the author points out that the alternative 
formula [BH 2 : S0 3 H = 2 : V] must be that of / 2 -naphthylamine-a- 
sulphonic acid, p,. ^ 

Note by Abstractor .—Both Cleve and Forsling (Z. c.) adopt pro¬ 
visionally the formula 2: V and not 2:4' for the Dahl acid, and there¬ 
fore the author’s conclusions, based on the assumption made by Oleve 
and Forsling, would point to the formula ,2:4' and not 2: V as that of 
;; ^haph%kmine-«-sulphoiuc acid. Since the publication, of this 



ORGANIC CHEMISTRY. 515 

paper Armstrong and Wynne (Proc., 1889, 49, 50) lave proved that 
the former acid has the constitution 2:4' and the latter 2: 1'. 

W. P. W. 

Constitution of /3~Naphthol-«-Sulphonic Acid and /3-Naph- 
thol-#-Disulphonie Acid (R-Acid). By W. Peitzinger and C. 
Dtjisberg (JBer., 22, 396—399). — When Bayer’s /3-naphthol-a-sul- 
phonie acid is heated with ammonia in an autoclave, it is converted 
into so-called ^-naphthylamine-a-sulphonic acid (Badische acid) which 
yields napbthalene-a-sulphonic acid when its amido-group is dis¬ 
placed by hydrogen by the hydrazine method. It follows, therefore, 
that each of these acids contains its sulphonic group in the ^-position, 

/3-Naphthol-a-disnlphonic acid (R-acid) when similarly treated 
yields Elbert and Merz’s naphthalene-a-disulphonic acid, and con¬ 
sequently must contain a sulphonic group in a /3-position in each 
nucleus. W. P. W. 

Mote by Abstractor. —Since the publication of this paper, the con¬ 
stitution of the so-called /3-naphthylamine-a-sulphonic acid (Badische 
acid) has been shown to be [HH«: S0 3 H = 2:1'] (Armstrong and 
Wynne, Proc., 1889, 50); it follows, therefore, that /J-naphthol- 
a-sutphonic acid has the constitution [OH: SO a H = 2:1']. In the 
same paper (p. 53 ) it is also shown that Ebert and Merz’s uaphtha- 
lene-^-disulphonic acid has the constitution 2:2'; consequently 
d-naphthol-tfu-disulphonic acid (R-acid) must have the constitution 
[OH: SO s H: SO s H = 2:3:3']. W. P. W. 

/3-NapMlioW-Sulplionic Acid. By R. Nietze:i and J. Zubelen 
’ (Ber. : 22, 453—456),—Haphthalene-a-sulphonie acid is obtained 
when /3-naphthylamine-«-sulphonic acid, derived from /3-naphthol- 
a-sulphonic acid, is diazotised and boiled with alcohol (compare 
preceding Abstract), When warmed with dilute nitric acid, 
/3-naphthoi-a-sulphonic acid is converted into a dm^ra-derivative 
(crocem-yellow) which forms a dipotassium salt, 0 K> Ci<)H 4 (NQ 3 )«SO s K, 
crystallising in golden-yellow scales, and a potassium salt, 

OH*C l0 H*(NO 2 ySO 3 K, 

crystallising in long, yellow needles. On reduction with stannous 
chloride and hydrochloric acid, the dinitro-derivative is converted 
into the hydrochloride of diamidonaphtholsulphomc mid? 

OH‘C 10 H4(ira 2 ) 2 'SO3,HC}, 

which crystallises In colourless needles; it forms the dnWdo-derivative, 
OioHsSl^Oi, on oxidation with ferric chloride, and yields a diazo- 

SO 

compound; OH'CiqH^NHs)< 3 >, crystallising in sparingly soluble 

green needles. W* F* W* 

Unorganised Ferments, ByH. Eraveoeb (/. Buss. Clem. 800 
1888, 20 , 623—632 ; pomp. Abstr., 1888, 862)*—In order to prepare 
diastase, barley-malt was ground and treated, for half an hour with 
water at 35° to 40°; the liquid was then strained and filtered, and the 
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solution saturated with powdered ammoninm sulphate. The pre¬ 
cipitate, after being collected, was washed with alcohol, treated 
with absolute alcohol for some time, dried at 35° to 40° and extracted 
with water. The solution thus obtained, when freed from salts by- 
dialysis, was very limpid, gave none of the reactions of albuminoids, 
and had a powerful action on starch. The following results in part 
confirm those obtained by Chittenden * and Cummins (Abstr., 1885, 
999), but in some respects are not in accordance with them. The 
mineral acids, hydrochloric, nitric, and sulphuric of 0*0002 per cent., 
and the organic acids, acetic and lactic, of 0*002 per cent., destroy the 
diastatic action of the ferment, and this action is not restored by 
0*3 per cent, solution of sodium carbonate, or by albuminoids; this 
action is found to depend on the strength of the acid, duration of 
action, and temperature. Carbonic acid in solution, but not gaseous car¬ 
bonic anhydride, has a considerable retarding action. Alkalis show a 
retarding action merely; even a 5 per cent, solution of sodium carbon¬ 
ate does not stop the process, Neutral salts also act in the same way. 
In the stomach, however, owing to the presence of other compounds, 
especially albumins, globulins, and peptones, the action of diastatic 
substances is not stopped even in the presence of 0*2 per cent, hydro¬ 
chloric acid (Schmidt), these substances having a protecting and some¬ 
times even a stimulating action, as shown by direct experiment. For 
this purpose, the albuminoid substance must be added first and then 
the acid, otherwise the fermentative process is stopped at once. This 
shows that starch may be actually converted into sugar in the 
stomachy It has been assumed hitherto, that ferments are incapable 
of diffusion through membranes; the author, however, shows that 
such a diffusion can take place, but that it depends on the medium 
below the dialysing membrane. Thus diastase diffuses very slowly 
into water, although its. action on starch through a membrane is 
tolerably rapid; the action of pepsin and trypsin is much slower, 
The composition of diastase seems to be less complicated than that 
of trypsin and pepsin. 

The author has found diastatic ferments in almost all animal tissues, 
and it seems that ferments may be regarded as products of decom¬ 
position of living protoplasm. 


Ringrformation with Elimination of a Nitro-group from the 
Benzene Nucleus By Y. Metek (Ber., 22, 319—323).—The oom- 
P°^ d C 6 H s (N0 2 VCfC00Me):N-raPh, melting at 182-183°, is 
obtained when, methyl dinitrophenylacetate is treated with a solution 
flLf' aZ ™ e ?u ene n Moi : lde (compare A. and V. Meyer, Abstr., 1888, 
■ j 0wisb ‘ red alcoholic solution of this substance is 

CH^nsrm Smn¥ 0t vufe^’ ^ bllie 8olntio11 of the salt 
yxQi)* 0(OOOMe).N-NEPh is formed;, on keeping for a few 

minutes at the ordinary temperature, the blue solution turns bright- 
yellow and considerable quantities of a mixture of potassium nitrite 

^ihe beuzopyrazole-derivafcive, ^0 2 -0 s H 4 <§g°^ 3 g> ; separates 

add 
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boxylic acid), N0 2 -C 6 H 4 < 


C(COOH) 
ItfPh—N 


is obtained when the potas¬ 


sium salt is warmed for a long time with dilute sulphuric acid. It 
crystallises in small, pale-yellow needles, melts at 272°, turns brown 
at 265°, and is sparingly soluble in alcohol. The methyl salt is prepared 
by treating.the acid with methyl alcohol and hydrogen chloride, first 
in the cold and then at a higher temperature ; it crystallises in small, 
bright-yellow needles, melts at 191—192°, and gives a slight pyrazole- 
reaction. The compounds (hydrazones) which methyl dinitrophenyl- 
acetate yields with diazotoluene, diazo-xylene, and diazobenzenesul- 
phonic acid, behave towards alkalis in the same way as that obtained 
from diazobenzene. 

Methyl dinitoophenylacetate yields a deep-brown salt with alkalis, 
but no further change occurs under the conditions described above. 

F. S. K. 


Compounds of Alloxan with Pyrazolie Bases. By G. Pelliz- 
zari (Gazzetta, 18, 340—344).—In a former memoir (Abstr., 1888, 
142), the author showed that alloxan was capable of combining with 
amines with formation of new compounds; he has now investigated 
the compounds obtained by the action of phenylmethylpyrazolone and 
phenyldimethylpyrazolone (antipyrin). Aqueous solutions of alloxan 
dissolve these bases, and on heating the liquid to boiling for a few 
minutes, crystalline precipitates are obtained having the composition 

SS. c ^> h ' o(oh) <So^ 00 ' “ a 
E ^ c -°< oh <^> 0 


respectively. The latter, phenyldimethypyrazolonetartronylcarbamide , 
is but slightly soluble in water, and decomposes at 261°; the former, 
phenylmethylpyrazolonetartronylcarbamide, crystallises from water in 
long, yellow needles containing 3 mols. H 2 0, and decomposes at 
170—180°. They combine both with acids and with bases. When 
dissolved in cold aqueous potash, ammonia is produced, and on adding 
acetic acid to the solution much carbonic anhydride is evolved, and 
white crystalline precipitates are produced consisting respectively of 
p heny Imethylpy razolonetartrony limide, 

C 3 N 2 OPhMeH-C(OH)<QQ>NH, 
and phenyldimethylpyrazo lonetartrony limide, 

C 3 N' 2 OPliMe 2 -C(OH)<QQ>NH. 

These compounds also have both basic and acid properties. The former 
is easily decomposable; the latter crystallises from alcohol or water in 
colourless needles which melt with decomposition at 245—250°, 

If instead of using cold aqueous potash, the substances just 
described are boiled with potash, a different reaction takes place* 
Under these circumstances, the antipyrin-derivative yields a substance 
of the composition Gi 3 Hi 2 N 2 02 ; this is far more easily obtained, how- 
voii. t vi. 2 m 
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ever, by boiling either of the antipyrin-derivatives with concentrated 
hydrochloric acid for some hours, and concentrating the solution. On 
cooling it deposits the hydrochloride, Ci'>HioKo0 2 ,HCl + H 2 0, in 
white, lustrous needles. This hydrochloride loses acid on repeated 
crystallisation from water, the base, which is insoluble in water, being 
deposited. The base is insoluble in ether and benzene, but dissolves 
in hot alcohol, from which it crystallises on cooling in colourless, 
transparent prisms melting at 238° with decomposition. It is not 
acted on by acetic anhydride or by reducing agents, and it does not 
form compounds with phenylhydrazine or hydroxy lam ine. 

When the phenylmethylpyrazolone-derivatives are boiled with 
potash, they are converted into “ plienylmethylmethoxypyrazolone ” 
(phenylmethylpyrazolone carbinol), Cs^OPhMeH’CH^OH, a sub¬ 
stance crystallising in white nodules insoluble in water, ether, and ben¬ 
zene, bnt soluble in hot alcohol and in acetic, acid. When heated at 
180—185°, it loses a molecule of water, and is converted into phenyl- 
wethylmethylenepyrazolone , C 3 K 20 PhMe.’CH 2 ; this substance is more 
conveniently prepared, however, by merely boiling the alcoholic or 


acetic acid solution. It forms long, orange-yellow needles which 
melt at 178°. By the reducing action of zinc and acetic acid, it is 
converted into a compound which crystallises in slender, colouidess 
needles melting at about 120°. It is, in all probability, a phenyldU 

methyIpyrazolone of the formula ^ =CM> HMe ' 

When treated with hydrochloric acid, the phenylmetbylpyrazolone- 
derivatives undergo a totally different change. On boiling the 
tartronyicarbamide for a short time with concentrated hydrochloric 
acid, a new compound is precipitated in orange-red needles which 
decompose at 250° without melting. It is insoluble in water, aud but 
little soluble in alcohol. As analysis showed that it was formed from 
the tartronyicarbamide by the elimination of H a O, it in all pro¬ 
bability is phenylwiethylpyrcMolonemaloiiylcarbamide , ‘ 


hTPh-GOv /CO-NH x 

H=0Me/ O \0O*NH/ 


CO. 


The oxidising action of nitric acid on these compounds completely 
destroys the alloxanic chain; in the case of the antipyrin-deriva¬ 
tives with formation of nitroantipyrin. 0. E. Or. 


Reduction of Quinoline-derivatives. By E. Bamberger ( Ber ,, 
22, 853—355).—Tetrahydroquinoline is not reduced by sodium and 
boiling amyl alcohol. When moist carbonic anhydride is passed into 
a solution of tetrahydroquinoline in light petroleum, a heavy, oily 
carbonate is precipitated, and gradually solidifies to a mass of colour¬ 
less crystals. 

/3-Naphthaquinoline yields two isomeric octohydro-derivatives, 

which have probably the constitution C 8 H 4 <£® ! ^ Ha > and 
CHICH UNHr—r 

€J 8 Hs<[Qjyj-gk_;>. f° rme ” is produced in by far the larger 

quantity, and melts at 91°, the latter , melting at 60°. Bo% compounds 
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are easily obtained in crystals, and differ fundamentally both in 
chemical and physiological properties. 

as-Naphthaquinoline, when treated in like manner, yields a crystal- 
CH'CH 

line octohydride, C 6 H 8 <q >, which in its properties resembles 
the ^-derivative melting at 60°. F. S, K. 

Quinoline-derivatives from Ethyl Orthonitrobenzoylmalon¬ 
ate. By C. A. Bischofjf (Ber., 22. 386—388 ).—Ethyl a-ethoxy-y- 
hydroxy-B-quinolinecarboxylate, OEt < C 9 hrH<(OH) , COOEfc [=2': 4': 3'], 
is formed when ethyl orthonitrobenzoylmalonate dissolved in absolute 
alcohol is treated in the cold with zinc-foil and hydrogen chloride. 
It crystallises in small, colourless needles, melts at 107°, and the 
solutions give a violet coloration with ferric chloride. 

When ethyl orthonitrobenzoylmalonate is treated with hydrochloric 
add and zinc-dust at the ordinary temperature, or if it is heated with 
zinc-dust and glacial acetic acid, various products are obtained, 
amongst which seem to be the ethereal salt described above, hydrogen 
ethyl salts, and dihydroxy qninoUnecarboxylic add, [(OH) 2 : 00033 = 
2': 4 ': S']. This acid, which could only be isolated in the form of 
the silver salt, is converted into a-y-diliydroxyquinoline ’(compare 
Baeyer and Bloem, Absfcr., 1883, 197, and Friedlander and Weinberg, 
Ber., 15, 2683) when boiled for'a long time with concentrated hydro¬ 
chloric acid. 

When ethyl orthonitrobenzoylmalonate is reduced with tin and 
hydrochloric aeid in dilute alcoholic solution, #-<y-dihydroxyquinoline, 
i»-etboxy-«y-hydroxyqninoline, and various blue and green compounds 
are. formed. The yield 6f the dihydroxy-derivative is 80 per cent.; 
none of the colouring matters are true dyes. 

^EtJmy-^hydroxyqmnolme crystallises in colourless needles and 
melts at 228°. 

Azodihydroxyquinoline, ^[CaFHifOH)*]* [N*; (OH)* = 3': 2 4'], 
is obtained when nitrosodihy&roxyquinoline is treated with hydrogen 
sulphide in ammoniaeal solution It is very stable, and dyes silk, 
wool, and unmordanted cotton-wool a bright orange-yellow. 

Mtmlihydrmjpyndinecarboxylic acid, . [S0 8 i (OH), : COOH = - 
3 : 2 : 4: 5 or 3:2:4: 6], is formed when dihydroxyqumoline is- 
treated with nitric acid. Ethyl benzylorthonitrobenzoylmaionate 
yields on reduction a hydrogen ethyl salt of a ketone aoich This 
, compound melts at 147°, and has the constitution . > . 

. , , nTT /CO-C(q 7 H 7 )*OpQH , 

6 4 \Nz:0*0Et * F. S. 3L 

Methylquinaldone and Methyllutidone. By M. Conrad and 
F. Eckhardt (Ber., 22, 73—83).— y-HydroxyquimlMm methiodide, 
CioHsHOjMel + H 2 0, is obtained by hpating sodium hydroxyquin- 
aldihe with methyl iodide and benzene at 140° for about three hours. 
It crystallises in long, satiny needles, and when anhydrous , melts at 
201°. Wheii heated in aqueous solution with silver chloride, ih is 
■converted into the corresponding chloride, Cj U HgHO,MeCl -h H 2 0, 
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which crystallises in well-formed, prismatic crystals, melts at 217°, 
and yields a crystalline platinochloride , (CnH^NO^PtCle, melting at 
240° with decomposition. 

r y-Methoxyqitinaldine methiodide , CnHnNO,MeI, is prepared by heat¬ 
ing 7 -methoxyqainaldine with benzene and the calculated quantity of 
methyl iodide at 80—100° for some hours. It crystallises in white, 
lustrous needles, melts when anhydrous at 201 °, is sparingly soluble 
in cold water, and yields methyl- 7 -quinaldone (Abstr., 1887, 680) on 
treatment with silver oxide suspended in water. 

<y-Chloroquinaldinemethiodide crystallises in greenish-yellow, needle¬ 
like forms. 

- Lutidone methiodide , C 7 H 9 ]SrO,MeI, is formed by heating lutidone 
with methyl alcohol and an excess of methyl iodide at 140° for some 
hours. It is crystalline, melts when anhydrous at 242°, is readily 
soluble in water and methyl alcohol, and on decomposition with 
silver oxide is converted into methyllutidone (Abstr., 1887, 500). 

Methoxylutidine is prepared by heating chlorolutidine at 150—160° 
with a solution of sodium methoxide in alcohol. It boils at 203°, and 
has a sp. gr. = l’lOll at 24° compared with water at 15°. The 
flatinochloride, (C 8 H 12 1^ 0) 2 ,H 2 PtClfi, is a yellow, crystalline compound 
sparingly soluble in water; the methiodide , OfH^NOI, crystallises in 
long, white prisms, melts at about 204° with decomposition, and is con¬ 
verted into methyllntidone by treatment with silver oxide and water. 

Mhoxylutidme is obtained by heating chlorolutidine with a solution 
of sodium ethoxide in alcohol. It is a colourless oil which boils at 
215° without decomposition, and yields a crystalline methiodide , 
CioHiJSTOI; this melts at 196°, and on digestion with silver oxide is 
converted into methyllutidone, W. P. W. 

* Metamidoqmnaldme, By Gerdeissen (JBer^ 22, 244—254),— 
Ortho- and meta-amidoquinaldine are prepared from the corresponding 
nitro-derivatives. Dry quinaldirte nitrate (100 grams) is gradually 
added to sulphuric acid (1 kilo.), and after half an hour the mixture 
is diluted with water (3 litres), and nearly neutralised with solid 
sodium carbonate. The very small amount of resin which separates 
on neutralising is readily removed; and on treating the acid solution 
with a small amount of aqueous soda (so that it still remains acid) 
the orthonifcro-compound separates; it is then collected, treated 
with an excess of soda, and kept in a cool place. The yield is 
37 grams of ortho- and 56 grams of meta-nitroquinaldine, The 
reduction to amido-derivatives is best effected by adding the nitro¬ 
compound (30 grams) to an amount of stannous chloride sufficient to 
reduce 40 grams, and boiling. 

Methtjlphemnthroline , ^ ^^CghTHiMe [CH: N: Me = 1 : 2 : 2 '], 

is obtained together with an isomeride when a mixture of metamido- 
quinaldine (lUO grams), glycerol (320 grams), and orthonitrophenol 

S grams), is gradnally treated with sulphuric acid (270 gram's), 
idophenol and hydroxyquinolme are also formed. The dark oily 
mixture of bases obtained is treated with hydrochloric acid, and^the 
crystals covered with alcohol. The salt is then dissolved in water, 
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treated with ammonia, and extracted with benzene; the so]ntion is 
dried with potash, distilled, and the crystalline residue extracted 
with ether, which dissolves only the methylphenanthroline. This is 
further purified by repeatedly crystallising the hydrochloride from 
alcohol. The free base, with 3 mals. H 2 0, melts at 49—50°; it loses 
its water when kept over sulphuric acid, and then melts at 64—65°. 
It boils at above 360°, dissolves readily in cold benzene, and is soluble 
in boiling water, aqueous and absolute alcohol, and in ether, sparingly 
soluble in light petroleum. The hydrochloride , with 1 moL H 2 0, 
crystallises in needles, dissolves readily in hot water, and is soluble in 
hot aqueous alcohol, insoluble in ether; the sulphate, with 1 mol. H 2 0, 
crystallises from alcohol in slender, silky needles; the picrate forms 
slender, sulphur-coloured needles melting at 210—217°; the chromate 
crystallises from water in very lustrous, red prisms;- the platino - 
chloride , with 1 mol. H a O, the ethiodide (with 2 mols. ILO), melting 
at 10Q—110°, and the plafinochloride of the ethochloride f 

C 13 Hi 0 N 2 ,EtCl,H 2 PtCh, 

are described. When methylphenanthroline is oxidised with per¬ 
manganate, a phenanthrolinecarboxylic acid , Ci 2 H 7 N 2 -COOH, is ob¬ 
tained, This crystallises in pale yellow needles which melt at 
208—209°, and decompose, at 210° with evolution of carbonic 
anhydride and formation of Skraup's phenanthroline. 

The isomeric base , C 13 Hiohr 2 4* 4H a G, crystallises from dilute alcohol 
in lustrous, concentrically grouped needles melting at 81—82° ; the 
anhydrous base melts at 108—109 y , It dissolves readily in hot 
benzene and hot dilute alcohol, and is insoluble in cold ether and cold 
light petroleum. It distils without decomposition. It has the con- 

s titration [N : CH : Me = 2 : 3 : 2']. 

, . Methylphenanthroline, 9^J\o 9 NH 4 Me [JT: CH :Me =1: 2: 2'], 

prepared from orthamidoquinaldibe, glycerol, orthonitrophenol, and 
sulphuric acid, crystallises with 2 mols. H 2 0 and melts at 53°; the 
anhydrous base melts at 75—76°. It dissolves very easily iu hot 
benzene, readily in chlox'oform, rather readily in glacial acetic acid, 
and sparingly iu ether and in light petroleum. It iloes not distil 
without decomposition. 1ST. H. M. 

Metaquinaldineacrylic Acid and Metaquinaldinealdehyde, 

By P. Eckhakbt (Ber., 22, 271—285).— Metaquinaldineacrylic acid , 
Ci 3 HhN 0 2 , is prepared by the action of strong hydrochloric acid 
(300 grams) on metamidocinnamie acid hydrochloride (60 grants) and 
paraldehyde (45 grams) at 150°, The product is treated with water, 
freed from resin, and evaporated. The crystals of the crude hydro¬ 
chloride (12 grams) are dissolved in water and treated with a solution 
of sodium acetate (12 grams), and quickly filtered from the resin which 
separates; after some time the free acid separates* This is repeatedly 
crystallised from hot alcohol and decolorised by means of animal 
cl^rceaL It forms small, slightly yellowish, monoclinic prisms, 
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melts at 246° with decomposition, is very sparingly soluble in ether, 
chloroform, and light petroleum, more soluble in alcohol, benzene, and 
acetone. It has an acid reaction, and has at the same time basic pro¬ 
perties, being readily soluble in dilute alkalis, less soluble in dilute 
acids. When heated, a small amount of a sublimate of slender needles 
melting at 223° is formed. The hydrochloride, C 13 H 11 N0 2 ,HC1 + H 2 0, 
crystallises in rhombic needles; it is easily dissociated; the nitrate 
(with 1 mol. H 2 0 ) forms long, lustrous needles readily soluble in water; 
the chromate crystallises in orange-red needles; the platinochloride 
(with 2 mols. H 2 0 ) crystallises in yellow needles ; the picrate (with 
1 mol. H 2 0 ) separates from the alcoholic solution in groups of hair¬ 
like needles, soluble in alcohol, acetone, hot water, and acetic acid ; 
the anhydrous salt melts at 150—152°. The silver salt (with 2 and 
4 mols. H 2 0) and the calcium salt (with li mol. H s O), which crystal¬ 
lises in slender needles, are described. The neutral solution of the 
ammonium salt gives precipitates wiih various metallic salts which 
are described. 

An isomeric metaquinaldineacrylic acid was obtained on one occasion 
from the alcoholic mother-liquor from the above acid. It crystallises 
in monoclinic plates (with 1 mol. H 2 0) melting at 184°; it also crys¬ 
tallises with ^ mol. EtOJE and melts then at 204°. The hydrochloride 
crystallises in groups of very slender needles. The acid differs from 
that described above in the behaviour of its ammoniacal solution 
towards calcium and barium chlorides and magnesium sulphate: the 
one gives precipitates, the other does not. 

Metaquinaldinealdehyde , OuHgNO, is obtained by dissolving the acid 
(10 grams) in sodium carbonate, diluting with water (500 c.c.), and 
adding benzene (250 grams) 5 the whole is then cooled to 0° and 
gradually treated with a 6 per cent, solution of permanganate 
(10 grams)., After 12 hours, it is filtered through calico, and the 
benzene separated and evaporated down; the oil thus obtained solidifies 
when cooled and is crystallised from light petroleum. It is purified by 
steam distillation. . It forms white, matted hairs melting at 73°, which 
are readily soluble in benzene, ether, acetone, and alcohol, less so in 
light petroleum aud hot water. The hot aqueous solution has apene- 
^ trating, unpleasant odour. The anhydrous salt melts at 61°, It reduces 
ammoniacal silver solutions, and yields a double compound with 
hydrogen sodium sulphite. The hydrochloride crystallises in pale- 
yellow needles; the picrate forms slender, matted, needles, which 
blacken at 174°, and melt at 182° with decomposition; the platino - 
chloride , (CuHgNO)®, H 2 PtCI 6 , crystallises in orange-coloured, triclinic 
plates, mete at 211 °, and is sparingly soluble in hot alcohol. When 
the aldehyde is heated with quinaldine and zinc chloride at 150°, a 
compound melting at 69° is formed. The hydrochloride of the phenyl- 
bydrazine-eompoand forms long, very thin, brick-coloured, matted, 
hairs; the sulphate, (Ci 7 Hi 5 N 3 ) 4 , 3 H 2 S 04 *-f- 9H 2 0, crystallises in small, 
brick-red needles. When metaquinaldinealdehyde (0*5 gram) is 
boiled with silver oxide (from 2 grains of silver nitrate), it is con-, 
Verted into Dobner and v. Miller’s metacuinaldinecarbo^flio acid 
1884, 1200). v 7, . 

a^^s^ldlneac^flic acid (IQ grams}’was heated on a water-bath with 
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pure chloral (35 grams), and the pulverulent hydrochloride thus 
formed extracted with alcohol. On evaporating the alcohol, a black, 
resinous substance was obtained, which was treated with hydrochloric 
acid ; the light brown solution was precipioated with sodium carbonate, 
and the trichloro-deriv alive , Ci 2 NH 802 *CH 2 *CH( 0 H)*CCl 3 , which sepa¬ 
rated, crystallised from alcohol. It forms colourless prisms melting 
at 201°. The hydrochloride , OisNH^ClsOsjHCl, was repeatedly crys¬ 
tallised from alcohol and decolorised with animal charcoal. It 
crystallises in slender prisms melting above 300°. The silver*' salt , 
COOAg*CH:CH-C 9 ]NH 5 *CH 2 *OH(OH)*CCl 3 , crystallises in slender, 
white needles. When the resinous condensation prodnct is treated 
with strong instead of with weak hydrochloric acid, the hydrochlo¬ 
ride of a compound is obtained which only dissolves in hot caustic 
alkalis. This hydrochloride melts at 217°; the free base, which has the 
formula crystallises in needles melting at 128°. 

a+Metaquinolinediacrylic acid, C g NH 5 (CHlCH*COOH) 2 , is obtained 
when the hydrochloride of the above trichlorinated derivative (9 grams) 
is heated on a water-bath with a solution of potassium carbonate 
(IQ grams) in water (110 grains) for three hours, the product being 
filtered and fractionally precipitated with sodium carbonate. It melts 
at above 300°, is insoluble in water, sparingly soluble in hot alcohol. 

K H. M. 

2 ': 3-I>imetliy;lqtHnolme. By G. Rohde (Ber., 22, 267—271). 
— 2 f : 3'-Dimethylquinolme (Abstr., 1887, 974) crystallises in the 
rhombic system and boils at 261° (uncorr.) under 729 mm. pressure 
(not 255—260°), The platinochloride blackens at 230°; the picrate 
melts at 225°. The chromate , (AiHiiN) 2 ,H 2 Cr20 7 , crystallises m 
orange-coloured spear-heads which become brown at 150° and decom¬ 
pose completely at 185°; the hydrochloride , CnHnN,HCl + 2EL 2 0, 
forms concentrically grouped needles of a vitreous lustre, very readily 
soluble in water and alcohol; the sulphate, CaHnNjHaSO* H a O, 
crystallises in slender, concentrically grouped needles, extremely 
soluble in water, moderately soluble in alcohol, it melts at 235° ; the 
nitrate crystallises in prisms very readily soluble in water and 
alcohol The <m’ethiod f ide i 0 u H u lSr,MeI +- ^H 2 0, crystallises from 
alcohol in groups of bright yellow, bent needles, melting at 218°. 
When 2''; 3'-dimethylquinoline dissolved in sulphuric acid is treated 
with sufficient chromic acid to oxidise one methyl-group, an acid is 
obtained which is identical with Friedlander and Gohring’s 
a-methyIquinoline-S-carboxylic, acid (Abstr,, 1883,1149), 

, The base obtained by the condensation of quiaaldine with benzii 
{loo. tit) has the fo^n\ula p ? KH 4 Me*OH10Ph*GOPh; it melts at 376° 
(not 173 v ) and has a striking resemblance to acridine; the solutions of 
the salts show an intense green fluorescence. When heated for some 
hours at 180°, it is .converted into a polymmde y which forms yellow 
crystals melting at 240°; this is a very feeble base and is extremely in¬ 
soluble in the usual solvents. All attempts to effect a condensation 
between the methyl-group of the dimethylquinoline and the carbonyl- 
group of the benzii were unsuccessful. - N, H, M, 
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Action of Acetone on Ortho- and Para-amidophenol. By 

G. Ergler and A. Bauer (Ber., 22, 209—215).— Orthohydroxy-u- cy- 
dimethylquinoline, CgNHiMes'OH [= 2 f : 4 ; ; 1], is formed together 
with methane when dry ortbamidophenol hydrochloride (1 mol.) is 
heated with acetone (3 mols.) for 48 hours at 170—180°. The crude 
product is extracted with hydrochloric acid and acetone, and the mixed 
solutions distilled with steam to remove acetone and condensation 
products. The solution is then concentrated, partially neutralised 
with soda, filtered from resinous products, and the basic substances 
precipitated with sodium carbonate, excess being carefully avoided. 
The precipitate is washed with hot water, dried, dissolved in absolute 
alcohol, and concentrated sulphuric acid added to the solution; the 
precipitated crystalline sulphate, a further quantity of which can .be 
obtained by adding ether to the alcoholic solution, is washed with 
alcohol ancl ether, dissolved in water, and, after evaporating the 
alcohol, potassium dichromate is added to the cold solution. The crys¬ 
talline dichromate is decomposed with dilute sodium carbonate, and 
the base, which is precipitated in a flocculent condition, is crystallised 
from ether. Hydroxydimethylquinolme crystallises in prisms, melts 
at 65°, and boils at 281° (uncorr.). It is readily soluble in ether, benzene, 
alcohol, acetone, and chloroform, but only sparingly in light petro¬ 
leum, and almost insoluble in water. It is slightly^ volatile with 
steam, sublimes when heated, and has an intensely bitter taste and 
the peculiar odour of quinoline-derivatives. It dissolves in soda, the 
solution giving orange or red precipitates with diazochlorides 5 the 
colouring matter obtained with ^-naphthylamine dyes silk yellowish- 
brown, In a neutral solution of the base, ferric chloride gives a green 
coloration, which disappears slowly on heating but immediately on 
adding acids. A yellow, crystalline substance is precipitated when 
water is added to a hot alcoholic solution which has been previously 
mixed with bromine. The sulphate, GnHnNOjHaSOi, crystallises in 
slender needles and is soluble in water but only sparingly in hot 
absolute alcohol. The hydrochloride crystallises from hot concen¬ 
trated hydrochloric acid or alcohol in yellowish, anhydrous plates, and 
is readily soluble in water but insoluble in ether; it sublimes without 
melting. The platinocMoride , (CnHnNO) a ,H 2 PtClg + 2 HaO, crystal* 
lises in bright-yellow needles and loses its water at 110°. The dichro - 
mate, (CuHnNO^EkiCraQ?, crystallises in citron-yellow, microscopic 
needles containing water and is sparingly soluble in cold water. The 
picrate, CuBnNOjCeHaNaO?, crystallises in plates or prisms, turns 
brown at 200°, melts at 207 u , and is completely decomposed at 210° ; 
it is almost insoluble in water, and only sparingly in hot alcohol, 
benzene, chloroform, and acetone. The yield of hydroxydimethyl- 
quinoline, by the method described above, is not more than 20 per 
cent, of the amidophenol employed* Better results are obtained when 
a mixture of acetone (1 mol.) and paraldehyde (1 -mol.) is saturated 
with hydrogen chloride, kept for two to three days, and then heated at 
100 ° for six hours with a concentrated hydrochloric acid solution of 
amidophenol (§ mol). {Compare Beyer, Abstr., 1885, 672 and 1246.) 
The product is purified as described above. 

> :^Severai sulphonie acids are formed when a-7-dimethylquinoline is. 
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treated with fuming sulphuric acid; when the more sparingly soluble 
portion of the product is melted with soda, a mixture of substances is 
obtained, from which, in one experiment, a crystalline product melting 
above 70° was isolated. (Compare Beyer, Abstr., 1886, 629.) This 
substance is probably an orthohydroxy quinoline, but it is not identical 
with the orthohydroxy-derivative described above. 

Pamhydroxy-oc-^dimethylguinoUne is obtained, together with me¬ 
thane, when paramidophenol is heated with acetone for several days 
at 170—180°. The product can be purified as described in the case 
of the ortho-derivative or by means of the crystalline hydrochloride. 
The yield is only about 12 per cent, of the theoretical quantity, but 
better results are obtained by using a mixture of acetone and acetalde¬ 
hyde as described above. It crystallises from alcohol in prisms or 
small plates, melts at 214° (uncorr.), and boils above 860° with partial 
decomposition. It is readily soluble in alcohol and acetone, but only 
sparingly in ether, and almost insoluble in benzene and hot water ; it 
is readily soluble in acids and in alkalis but not in ammonia; the 
alkaline solutions are precipitated by carbonic anhydride and give 
coloured precipitates with dSazochlorides. The acid alcoholic solu¬ 
tion of the colouring matter obtained with /i-naphthylamine dyes silk 
red. Ferric chloride produces a brown coloration in an alcoholic 
solution of the base, and with bromine an amorphous bromide is 
obtained. The hydrochloride , CiiHnhTO,HCl, crystallises from alcohol 
in yellowish needles, is readily soluble in water and sublimes when 
heated. The platinochlaride , (C 1 iH 1 iNO) 2 ,H 2 PtCl 6 + 2H 2 0, crystal¬ 
lises in yellow needles and is sparingly soluble in water and alcohol; 
it loses its water at 110 ° and decomposes when heated more strongly. 
The sulphate, ( 0 nH u N 0 ) 2 ,H 2 S 0 4 , crystallises from water in colour¬ 
less needles and is almost insoluble in hot alcohol. The picrate , 
OnHnhTOjOeHjN'sOT, crystallises in large prisms, melts at 225° with 
decomposition, is very sparingly soluble in most ordinary solvents and 
almost insoluble in water. The dichromate is not easily obtained in 
crystals. F. S. K. 

/3-Naphthaquinaldine. By F. Seitz (Ber., 22, 254—266),— 
f3~Naphthaquinaldine crystallises in rhombic plates, melts at 82°, and 
distils with difficulty with steam. The hydrochloride , with 2 mols. 
H 2 0 , crystallises in slender, lustrous needles, sparingly soluble in 
cold water; the nitrate^ with 1 mol. H 2 0 , forms slender needles 
which become pale rose-coloured when exposed to air; the sulphate^ 
CuHnN,H 2 S0 4 4 - 2H 2 0 crystallises in very slender needles, very 
readily soluble in hot water; the picrate forms microscopic needles, 
melts at 220 — 221 ° with decomposition, dissolves very sparingly in 
boiling water, readily in glacial acetic acid; the methiodide crystallises 
in straw-coloured needles, melts at 241—247° with decomposition, 
and dissolves readily in boiling water, sparingly in alcohol. 

By the action of a mixture of fuming nitric and strong sulphuric 
acids on ft -naphthaquinaldine, four nitro-compounds are formed, two 
of which are soluble and two insoluble in alcohol. 

Dinitro-fi-naphthalquinaldine , GuH 9 N(N0 2 ) 2 , is obtained' by crystal¬ 
lising that portion of the product which is soluble in alcohol from 
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glacial acetic acid, and melts at 226—227°. The other soluble com¬ 
pound melts at 250°; it was not further examined. 

, A second dinitro-derivative crystallising in long, yellowish needles, 
melting ab 230°, and the tetmmtro-compound , C 14 H. 7 N*(1ST 0^)45 which 
crystallises in yellowish-brown, lustrous plates melting at 277°, are 
insoluble in alcohol, and are separated by crytallisation from glacial 
acetic acid. 

A third dinitro-derivatwe is formed when dry /3-naphthaquinaldine 
nitrate is added to strong sulphuric acid. It crystallises in colourless 
needles, melts at 205—212°, dissolves readily in benzene and is in¬ 
soluble in light petroleum. 

Garboxyphenylpicolinecarboxylic acid , COOH’CsH^CjNHMe.COOH 
[C 5 N : COOH = 5 = 1 : 2 ; C 6 H 4 : Me : COOH = 3:6:2], is obtained 
by treating /?-naphthaquinaldine- (10 grams) suspended in water 
(1^ litre) with sulphuric acid (JO grams), and adding to the cold 
solution potassium permanganate (30 grams), dissolved in water 
(500 c.c.), Oijthophthalic and naphthaqiiinolmeearboxylic acids 
are also formed. Jt crystallises in needles (anhydrous) or in prisms 
(with 1 mol. H 2 O), melts at 201 ° with violent evolution of car¬ 
bonic anhydride, and is very sparingly soluble in cold water. 
Sodiunz car boxyphenylpicolinecarbopy late, CaHgNaaNOi -f 2H a O, forms 
slender needles, sparingly soluble in boiling alcohol, readily in 
water; the potassium salt is more readily soluble; the zinc salt 
(with moi. H 3 G) is almost insoluble in water; the copper salt 
(with 1 ^’mol. H s Oj crystallises in microscopic, bluish-green plates. 
The formation of the acid from / 3 -naphthaquinaldine is analogous to 
thab of jS-phenylpyridinediearboxylic acid from ^-naphthaquinolino 
(Skraup and Oobenzl, Abstr., 1883, 1011). Assaming the acid to 
have the constitution given above, 0 -napJithaquinaldine would have 

the constitution [CH : N = I : 2]. 


fi-Naphthaquinolinecarboxylic add, 


:OCOOH 


8 \oh:oh 


[OH: N 


= 1 : 2 ], is obtained as sodium salt by extracting the manganese 
dioxide formed in the above oxidation experiment with dilute 
aqueous soda. The acid crystallises from alcohol in very slender, 
matted needles, which melt with decomposition at 187°; when 
heated on platinum foil, it evolves irritating vapours. It is almost 
insoluble in water, sparingly soluble iu alcohol and boiling glacial 
acetic acid. The sodium salt , GuHsNaNO® + 2pE*0, crystallises 
in yery lustrous scales or needles, sparingly soluble in cold water. 
The bariwm salt (with 4 mols. H a O) separates as a flaky precipitate, 
which becomes crystalline by prolonged boiling; the copper salt (with 
11 mol. H 2 0)is insoluble in water. The hydrochloride , OuH^O^HCl, 
crystallises in yellow, hair-like needles, and is readily decomposed by 
'■ water and alcohol; the platinocMoride, (Oi 4 H 9 NO 2 ) 2 ,H 2 PtCl 0 ■+■ 2 H* 0 , 
forms yellow, matted needles, very sparingly soluble in hot dilutes 
hydrochloric acid; water decomposes it readily. The production of 
thecarboxylic acid in the oxidation of /3.naphthaqninaldine corresponds 
^J^i W ^rmation of quinaldic acid from qumaidine (D$bn^r and, V* 
pSIer, Abstr., 1884, 185). ; , . r : 
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When ^-naphtbaquinolinecarboxylic acid is heated at 190—200°, 
^-naphthaquinoline is formed. The platinochloride crystallises with 
2 mo Is. {J a O (not 1 mol. Compare Skraup and Cobenzl, loo. cit. y 
and Lellmann and Schmidt, Ber., 20, 3156). 

THchlorhydrcfflyethylidene-$-'naphthaquinaldine> Ci 6 HioNC1 3 -f- H 3 0, 
is prepared by v, Miller and Spady’s method (Abstr., 1886, 264), by 
the action of chloral on /3-naphthaquinaldine (equal mols,). The re¬ 
action takes place with rise of temperature. The whole is then heated 
for five hoars on a water-bath. It crystallises in rhombs, melts at 
185°, is insoluble in water, almost insoluble in ether; the best solvent 
is boiling benzene. N". H. M. 

Oxidation of g.Naphthaquinolinesulplionic Acid. By C. 
Immerheisbb (Ber., 22, 402—411).—The ^naphthaquinolinesul- 
phonic acid was prepared by Skraup’s method from pure |3-naphthyi- 
amine-a-sulphonic acid (Abstr., 1885, 561). 

fi-Phenylpyridine$u Ip hodicarboxylic add , 

B 03 H-C 6 n 3 (.C 00 H)'C 6 NH 3 ‘C 00 H 

[CiHT: COOEC:.S0 3 H =1:2:6; C 8 :<COOH = S : 2], is formed 
by oxidising a 1 per cent, solution of potassium ^-naphthaqui- 
nolihesulphonate with the calculated quantity of potassium per¬ 
manganate in per cent, solution. It crystallises from water in 
transparent, colourless, hard crystals, has an unpleasant, sour taste, 
and is readily soluble in hot, sparingly soluble in cold water, and 
almost insoluble in alcohol, ether, benzene, &c. The potassium, 
barium , silver > mddead salts were prepared, but could not be obtained 
in crystalline form. 

fi-Pyridinephenylmelcetonesulphonic ,acid 9 SOsH’OgHa^Q jnjjj >> is 

prepared by oxidising a solution of potassium jS-naphthaquinoline- 
sulphonate in 50 times its weight of 20 per cent, aqueous potash with 
the calculated quantity of potassium permanganate in f per cent, 
solution. It crystallises from water an scales with 1 mol. H a O, is 
readily soluble in hot, and sparingly soluble in cold water, and is 
almost insoluble in alcohol another. The potassium salt with 1 mol, 
H*0 crystallises in long, yellow needles, or in yellow, transparent, 
monoclinic prisms; the barium .salt with 2 mols, H ft O crystallises in 
tufts of yellow needles; the silver salt with 1 mol, H 3 G crystallisesin 
slender, yellow, hair-like forms; the lend salt with 3 mols. H a O crys¬ 
tallises in lustrous, yellow needles. The phenylhydrazone, 

Ott'H 7 NSO # -Hf*HPh, 

crystallises from acetic acid in -small, red needles, decomposes at 295° 
without melting, and is insoluble in almost all solvents; the oxime] 
O^HiSTSOa'NOH, forms yellowish, crystalline flocks, decomposes, at 
290° without melting, and is sparingly soluble in cold water, 

1 _ • W. P. W. 

Condensation of Paranitrobenzaldehyde with. Qninaldine, 

By W. Buiach (Bar,, 22, 285—290).—When a dry ethereal solution 
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of paranitrobenzylidenequinaldine (Abstr., 1887, 976) is treated with 
bromine, the compound CnHuHaOsBrfe is formed; this crystallises 
from alcohol in lustrous, gold-coloured, matted needles which become 
brown at 230° and melt at 276°. 


Amidobenzylidenequinaldine, CnHuJ^* prepared by reducing the 
nitro-compound with tin and hydrochloric acid, crystallises from weak 
alcohol in long, gold-coloured needles melting at 172—173°, It is 
also formed when the base CnHuhTaCh (loc. cit.) is reduced with tin 
and hydrochloric acid. The ac-etyl-derivatioe , OigHie^O, prepared by 
heating the amido-base with acetic anhydride in a reflux apparatus, 
crystallises from alcohol in large, tabular, monoclinie crystals which 
melt at 194° and dissolve readily in alcohol and light petroleum. 

Farahydroxybenzylideneqmnaldine , CgNHe’CHiCH'CsH^OH, is ob¬ 
tained by diazotising the amido-base and boiling the product with 
water; it forms brown crystals melting at 255° with decomposition, 
With /?-naphtholdisulphonic acid, the diazo-compound yields a dye 
which colours silk copper-red. 

Diquinolyletbylene ( ethylenediqmnoline) , C 2 H 2 (C S NH 6 ) 2 , [CH = 2'; 
CH = 3], is prepared by heating paramidobenzylidenequinaldine 
(20 grams) with glycerol (70 grams), sulphuric acid (30 grams), and 
orthonitrophenol (14 grams) in a reflux apparatus; the heating is dis¬ 
continued as soon as gas is evolved, as the reaction becomes very violent; 
it is then heated for one or two hours. The product is diluted with 
water,saturated with potash and boiled; the resin is dissolved in benzene 
and boiled with animal charcoal. It crystallises in groups of needles, 
melts at 146—147°, is sparingly soluble in alcohol and benzene, 
readily in glacial acetic acid. The hydriodide crystallises in brick-red 
prisms; the sulphate in needles. The dibromide , C 2 H 2 Br 2 (CglS'Hs) 2 , 
crystallises in needles, becomes brown at 280°, and does not melt at 
300°; it is readily soluble in hot alcohol. When ethyleaediquinoline 
is heated with bydrlodie acid and amorphous phosphorus at 150°, the 
compound C 20 H 16 N 3 is formed; this crystallises in lustrous prisms 
melting at 106*5°. 

BthylenequinoUneqnmaldme, C 9 KHrt*CHlCH*C 9 NH 5 Me [CH = 2'; 
CH : Me = 3 : 2'], is prepared by adding a slight excess of paralde¬ 
hyde to paramidobenzylidenequinaldine (20 grams) and hydrochloric 
acid (70 grams) heated at 150°; the reaction soon becomes violent. 
It is heated for five hours, diluted with water, filtered, and treated 
with aqueous spda; the resin is dried and repeatedly extracted with 
alcohol. It is purified by means of the pierate, and the free base 
crystallised from petroleum (b. p. 100—130°). It crystallises in 
lustrous, reddish plates, melts at 157*5°, and dissolves very easily in 
alcohol, ether, and chloroform, less readily in benzene. The salts are 
mostly sparingly soluble, gelatinous substances. 1ST. H, M. 


proteids. By A. Kruger (Pfltiger's ArcMv,. 43, 
244—264).—Mulder (Annalen, 61,121) was the earliest to investigate 
the condition of the sulphur contained in proteids, and the frnit of his 
work was his “Protein Theory.” He observed that the sulphur is 
1^4% separated from the remainder of the proteid,.and the sulphur- 
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free radicle protein was supposed to be combined with different 
anionnts of sulphnr, so producing different proteids. 

Liebig and others, who showed the inaccuracy of Mulder’s work 
and conclusions, pointed out that warming a proteid with potash not 
only removed sulphur but ammonia; and even though the residue 
gives no further colour with lead salts, it still retains some sulphur. 

It is thus possible to speak of two forms of sulphur in proteid: 
that which is loosely and that which is firmly combined; and 
Danilewsky (Zeit physiol* Chem 7, 440) further differentiated the 
loosely combined sulphur into four varieties according as to whether 
it was removable with a 2, 5, or 10 per cent, solution respectively 
of sodium hydroxide. The slowness of the alkali in removing all 
removable sulphur is analogous to what occurs in cystin (Goldmann 
and Baumann, Abstr,, 1888, 519). The total sulphur (S) and the 


loosely bound sulphur (L) were 

estimated 

in white of egg and fibrin. 

The results were as follows:— 






S. 

L. 

s 

: L. 

White of egg........ 

. 1*66 

0-44 

4: 

1-06 

Fibrin .. 

. 1*20 

0-38 

3: 

0-95 


There appear to be certain native proteids which give no blackening 
with lead and alkali: these contain about 0‘8 per cent, or less of sul¬ 
phur, and seemingly all is in the firmly combined condition. Legumin 
(sulphur 0*4 per cent., Ritfchausen), and casein (sulphur 0*8 per cent., 
Hammarsten) are examples of these. 

The proteid which had been treated with potassium hydroxide for 
the removal of the loosely combined sulphur was then examined: it 
was found to be an amorphous peptone-like substance which by 
saturation with ammonium sulphate was separated into two sub¬ 
stances : one precipitable by the salt gave the reactions of an albumose, 
the other left in solution was a peptone (in Kiihne’s sense of the 
word). The percentage composition of these substances w r as as 
follows:— 



* C. 

H. 

N. 

s. 

0. 

Ash. 

Egg albumin ., * 

52-98 

7-09 

15-70 

1-6—1-8 

22-41 


Propeptone. 

55-78 

6-93 

14*46 

1-28 

21-57 

CO-31) 

Peptone . 

48-06 

6-73 

11-70 

0-47 

33-04 

(2-88) 


0, 

H. 

Mr. 

S. 

O. 

Ash* 

Fibrin 

52-50 

6-95 

16-57 

1-22 

22-76 . 

_ 

Propeptone .... 

55-26 

6-75 

15-46 

0-79 

21-74 

(0-21) 

Peptone . 

52-58 

6-60 

14-43 

0-47 

25-92 

(0-85) 


In the propeptone in both cases there is a fall in the percentage of 
nitrogen and sulphur, which is still more marked in the peptone. 
The sulphnr in the propeptone is approximately equal to that in the 
mother substance which was in the firmly combined condition; and the 
composition of the two propeptones is nearly the same: thus a sub¬ 
stance appears to be formed from different proteids which has the 
Fame composition and which contains all the firmly combined sulphnr. 
The composition of the tw<? peptones is, however* very different, 
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and they are probably produced from the propeptones by further 
hydrating action; the loss of sulphur is probably due to the forma¬ 
tion of' another sulphur-containing organic compound that escaped 
detection; sulphates are not formed. 

The concluding portion of the paper is devoted to a theoretical 
consideration -of the probable way in which the sulphur is actually 
present in the prote'id. Tables are given of the chief sulphur-contain¬ 
ing substances known, and as to whether or not they are blackened 
by lead and alkali. The number of those that are not blackened is 
much smaller than those that are. The firmly bound sulphur is com¬ 
pared to that in mercaptan, thioether, and sulphinic compounds, and 
the loosely combined sulphur to that in thio-aeids, cystin, and com¬ 
pounds in which either the group ICIS or ;C‘S*S*C: is present. 

1 W. D. H. 

Myosin. By R. H. Chittenden and Gr. W. Cummins (Studies from 
Lab. Physiol. Chem., Yale TJniv., 3, 115—1S8).—Ammonium chloride 
solutions were found the most efficacious in extracting myosin from 
-flesh. The salt Was removed by dialysis, and the myosin 1 obtained in 
a jelly-like condition. This appears to be, as-pointed out by ^Halli¬ 
burton, a genuine recoagulation rather than a simple precipitation 
(Abstr., 1887, 984). A large- number of preparations were made ■ 
from different animals, and the’results of elementary analysis show a 
very close agreement. With regard to the temperature of heat- 
coagulation of this proteid, the results differ slightly in different 
animals, and also differ, to a slight extent, from those obtained by 
Halliburton ; this is, no doubt, to be explained by the character of the 
saline solution used, Halliburton having used a magnesium or sodium 
sulphate solution. The general results justify the assumption that 
myosin as it occurs' throughout the animal kingdom is a single, 
chemical compound formed, as suggested by Halliburton, by the 
interaction of one or more myosinogens and a ferment. 

W. D, H. 

Caseoses, Casein Dyspeptofie, and Casein-Peptone. By R. H. 
Chittenden and others [Studies from Lab . Phyml. ChemYale Units., 
8 , 66—105).—This paper gives fuller and further details than were 
before published (Ah§tr., 1888, 76) of the properties and elementary 
composition of the peptone formed from casein, of the intermediate 
products (caseoses), and of an insoluble bye-product formed during 
the earlier stages of the-digestive process (caSein-dyspeptone). 

. . W. D. H. 

Reduced Haemoglobin. By L. Hermann (Pfluger's Archiv , 43, 
285).—The spectrum of reduced haemoglobin is generally described as 
showing only one absorption-band. But if this hand be examined 
carefully (whether the reduction has been produced by Stokes* re¬ 
agent. ammonium sulphide, or a stream of hydrogen), it will be, seen 
to consist of two: a wide dominant band, and, separated from it by 
a less brightly illuminated narrow space, a narrow band almost 
coincident with the D line. W. D. H. 

Reducing Action of Indigo-wMte on Oxyhemoglobin, By 

Ec rend. Soc. Biol [2], 5v^^396)if-Schut^n-r^ 
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border (. Bull . Soc. Chim., 1873, 150) used indigo-white to remove tbe 
oxygen from oxyhaemoglobin, and obtained by that method a result 
higher by 4—5 c.c. of oxygen per 100 c.c. of blood than by the method 
of extracting the gas by the mercurial air-pump. This difference 
increases with tbe length of time employed in the extraction of the 
gas by the air-pump, and it is easily explicable on the theory that the 
loss of the oxygen is dne to its combination with the still living tissue 
elements in the blood, especially as the temperature at which the 
operation is performed is 40—50°, and, perhaps, also to the formation 
of methaemoglobin. Hoppe-Seyler ( Physiol . Gliem 451) T however, con¬ 
siders that tbe reduction of oxyhaemoglobin does not stop at haemo¬ 
globin, but goes on to haemochromogen when indigo-white is employed: 
the experiments on which this opinion is based are, however, not stated. 
In the present research, spectroscopic observations were made on the 
effect of the prolonged action of a stream of hydrogen and of indigo- 
white respectively on solutions of oxyhaemoglobin obtained by diluting 
blood with water. In neither case did the bands of haemochromogen 
appear, but the reduction always stopped when haemoglobin was 
formed. - W. D. H* 

Pigments of tbe Urine. By 0. A. MacMuNn (J. Physiol , 10, 
71—121).—A full account, with plates of absorption-spectra and 
measurement of bands, of experiments of which an account has 
already appeared (Abstr-, 1888, 614). W. D. B. 


Physiological Chemistry. 


Gases of Peptone Blood. By Lahousse (Arclriv /.• Anat n. 
PhysiolPhysiol. Abth 1889, 77—82).—As eoihpared with normal 
blood, the amount of carbonic anhydride in “ peptone-blood” is greatly 
diminished, approximately to about half the normal on the other 
hand, the amount of oxygen is slightly increased, namely, from 15-—16 
to 16—17 per cent. The experiments were performed on dogs. 
“ Peptone blood 99 does not clot,,and in connection with the diminution 
of carbonic anhydride it is interesting to note the well-known fact, 
that passing a stream of that gas through the blood or through 
“ peptone plasma ” will cause it to coagulate. The temperature of 
the body first rises slightly during “ peptone narcosis,” and then 
returns to the normal, or rather below it. . W. D. H. 

Amount of Haemoglobin in tbe Blood during Inanition. 
By S. Q-koll and L. Hermann (Pfhigers Archiv , 43, 239—244).—The 
question investigated was the relation of hemoglobin to tbe total 
solids of tbe blood during starvation: the experiments were carried 
but on rabbits, cats, and a dog:— 

If p “ total solids of the blood per cent., 

h = amount of haemoglobin, as measured by the 1 graduations on 

, , Fleischl’s hsemometer; 
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then q — hfe is the colour quotient, which was the object of investiga¬ 
tion. The results, which are given in tabular form in 16 experiments, 
show that during a state of hunger, haemoglobin is less quickly used 
up than the other solid constituents of the blood. W. D, H. 

Production of the Proteids of the Blood. By S. Torup 
(Gompt rend. 800 . Biol . [2], 5, 413—416).—It is well known that 
peptone is absent from the blood even during the periods of most 
active digestion. During or immediately after absorption, the pep¬ 
tones are transformed either into the proteids of the blood (fibrino¬ 
gen, sernm-globulin, serum-albumin), or into certain nitrogenous 
nou-proteid substances. The former hypothesis is that most gener¬ 
ally held by physiologists. The present experiments bearing on this 
point are merely preliminary to a more detailed investigation not yet 
completed. They were three in number, all made on dogs. Blood 
was removed from the animal at three different periods extending 
over a week, during which time the animal received no food. The 
blood was analysed, and in order to prevent any alteration in the 
volume and pressure of the blood, a solution of sodium chloride 
(0*7 per cent.) was injected in amount equal to that of the blood re¬ 
moved. 

In all three experiments, the results were perfectly concordant: one 
may therefore serve as an example of the whole. 




Dates. 



2nd Feb. 

4th Feb. 

8th Feb. 

"Weight of dog... 

11 *5 kilos. 

10 *85 kilos. 

10 -5 kilos. 

Percentage of proteids in blood.. 

13 *7 

14 9 

15 *5 

Percentage of globulin in serum....... 

1*4 

1*8 

2*0 

Percentage of albumin in serum ...... 

2*7 

2 ’9 

3 1 

Percentage of fibrin in blood. 

Red corpuscles per cubic millimeter of 

0*18 

0*22 

0*41 

blood .... 

3450000 

3750000 

4540000 

Quantity of Mood in c.e. .... 

897 

—, 

863 


The conclusions drawn are as follow:— 

1. If a certain quantity of the blood is removed, and the animal is 
left in a state of inanition, an increase of the proteid constituents of 
the blood takes place. This increase is not only relative, but ab¬ 
solute. 

2 . The increase is chiefly due to the increase in the number of the 
red corpuscles, 

3. The increase of the proteids of the serum is less ma rked, but is 
sufficiently manifest. 

4 The increase of fibrin is considerable when the small quantity . 
existing in normal blood is taken into account. 

5. In these experiments, the increase in these constituents could 
not have been due to peptones absorbed from the alimentary canal. 

W, D. H. 
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Influence of Saline Materials on Gaseous Metabolism in 
Man. By A. Loewy (PjlugePs Archil ?, 43, 515-—532).—v. Mering 
and Zuntz ( Pfluger's Archiv , 15, 634; 32, 173) found that when 
nutritive materials, either nitrogenous or non-nitrogenous, were intro¬ 
duced into the circulation, the oxygen taken in remained unaltered; 
the carbonic anhydride exhaled was increased owing to the burning 
off of the substance given. When the material was introduced into the 
stomach, the rise of oxygen used would be quite well explained by the 
increased work of the digestion apparatus. Yoit (Zeit. Biol ., 14) 
and Bubner ( ibid 19), on the contrary, did not find any increase 
in the oxygen used through activity of the alimentary tract. The 
work of other observers in the same direction is also quoted, and the 
subject is of some practical interest, as therapeutically the cures of 
Carlsbad, Marienbad, &c., consist in increasing the activity of the in¬ 
testinal tract by the administration of saline purges. These experi¬ 
ments were therefore under! aken. The rabbit was the animal, and 
Glauber's salts the saline purge selected. Further experiments were 
performed on men. Such a salt can itself produce no alteration in 
gaseous interchange due to its own combustion. 

The details of the method employed are given, and the results show 
in tabular form, the volume of air breathed, oxygen used, carbonic anhy¬ 
dride given out per minute and per cent., and, lastly, the respiratory 
quotient. This is given first for the normal state, then for the same 
person under the influence of sodium sulphate. The result constantly 
obtained was an increase of the gaseous exchanges in the lungs (luring 
Ihe latter period: not only is the carbonic anhydride exhaled in¬ 
creased, but the oxygen taken In Is increased also. Thus the results 
are in accord with those of v. Mering and Zuntz. 

The increased metabolism appears to be due to the activity both of 
the muscular tissue of the intestine and of the glands, but probably 
tbe former is tbe more important,factor concerned. W. D. H. 

Digestion, in Mules. By A. Sanson (Gcmpt. rend. Soc. Biol . [21, 
5, 316—318).—From experiments on a borse, mule, and ass, the con¬ 
clusion is drawn that the power of digesting proteids is greater in the 
mule than in the horse, and that this power is inherited in the mule 
from the ass. W. D. H. 

Influence of certain Therapeutic Agents on Amylolytie and 
Proteolytic Digestion. By B. H. Chittenden and 0. W. Stewart 
{Studies from Lab. Physiol . Ghem., Yale TFniv., 3, 60—65).—The 
methods employed were similar to those used in previous experiments 
of the kind (Abstr., 1888, 78). 

Antipyrin in large doses has a slight inhibitory influence on 
amylolytie digestion; antifebrin or acetanilide is comparatively in¬ 
soluble in water, and so large percentages could not Tbe employed; 
such as were used, however, bad little or no influence on amylolytie 
digestion. , Ethylurethane slightly stimulates amylolytie action. 
Paraldehyde showed a very strong inhibitory power on the same 
kind of digestion, and this'was even more marked in tbe case of 

VOL. lvi. 2 n 
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thallin sulphate. Caffeine and theme in large doses produce a slight 
diminution in the amount of starch converted. 

The action of the same drugs on gastric digestion was then investi¬ 
gated. Antipyrin has a decided inhibitory influence, and when present 
to the extent of 3 per cent, practically stops all digestive action. 
Antifebrin, caffeine, and theine have a similar inhibitory action. 
The retarding action of urethane is very slight, and paraldehyde and 
thallin sulphate have a decided stimulating action on the pepsin 
ferment. 

On the proteolytic action of trypsin two substances only were tested, 
namely, antifebrin and paraldehyde; both showed a marked inhibitory 
action. W. D. H. 

Influence of Urethane, Paraldehyde, Antipyrin, and Anti¬ 
febrin on Proteid Metabolism. By E, H, Chittenden and others 
(Studies from Lab. Physiol. Chem ., Yale Unit) ,, 3, 39—59; and Zeit. 
Biol., 25, 496—512).—The experiments with ethylurethane were con¬ 
ducted wholly upon the person of a healthy man. The experiment 
extended over six weeks, during which time a fixed diet was taken. 
Body equilibrium being established, the urine was analysed daily, 
first for a period without, and then for a second period with, the 
administration of the drug. The experiment was repeated, and the 
results, of which full details are given, were as follows: the drug has 
a decided diuretic action, most noticeable on the second day after the 
drug is taken; the excretion of nitrogen is decidedly below the normal, 
even after a dose of 5—10 grains. The phosphorus excreted seems to 
be slightly increased with small doses, diminished with lai’ge doses. 
The excretion of sulphur runs parallel with that of nitrogen. Ko 
hypnotic action was produced with the doses taken. 

The experiments with paraldehyde were similarly conducted, not, 
however, on a man, but on a dog; the animal remained perfectly well 
during the experiment, exhibiting neither nausea nor sleepiness. The 
drug w^s found to produce practically no influence on proteid 
metabolism. 

The action of antipyrin was investigated by means of experiments 
on a healthy man. Urea and uric acid were estimated separately, and 
were found to be diminished in amount by the administration of the 
drug. Antifebrin (also investigated by experiments on man) slightly 
increases the excretion of urea, but hinders that of uric acid. 

W. D. H. 

Gastric Juice of Crayfish. By' Stamati (Compt. rend . Soc. 
Biol. [2], 5, 16—17).—By means of a gastric fistula, the gastric juice 
can he easily collected from the crayfish. This secretion is yellowish, 
somewhat opalescent, and always alkaline. It digests fibrin rapidly, 
forming peptones, which give the ordinary reactions; it also trans¬ 
forms starch into sugar. It appears also that fats are emulsified and 
fatty acids liberated. W. D. H. 

Secretion, of Saliva. By J. 28T. Langlet and H. M. Fletcher 
(Proc. Boy . Soo., 45, 16—18).—The author's confirm Heidenhain’s 
law that the precentage of salt in saliva increases with the rate of 
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secretion. The following facts were also observed:—Stimulating the 
sympathetic gives saliva containing a larger percentage of salt than 
that obtained by stimulating the chorda. Dyspnoea increases the 
percentage of salts and of organic substances, as do bleeding and 
clamping the carotid. Injection of sodium chloride, 0'2—0'6 per cent., 
increases the secretion of saliva but decreases the percentage of salts. 
Sodium carbonate also increases the secretion. Injection of strong salt 
solution increases the percentage of salts and of organic substances; this 
being probably due to a decrease in the blood flow through the gland. 
The general results of the investigation are that the secretion of water, 
salts, and organic substances is determined by the strength of the 
stimulus, the character of the blood, and the amount supplied to the 
gland, and is not due to the stimulation of any particular nerve. 

H. K. T. 

Aqueous Humor. By A. Gruenhagen (Pflilger’s Archiv , 43, 
377—384).—The substance in the aqueous humor that reduces 
Fehling’s solution, and which was described by Kuhn (this vol., 
p. 177) as sugar, cannot he sugar, as it does not ferment with yeast. 
The dextrorotatory action of the humor is apparently due to sarco- 
lactic acid,together with a “still unknown dextrorotatory substance” 
witb which it is mixed. The substance which causes the reduction of 
alkaline solutions of copper hydroxide is precipitabie by lead acetate 
and ammonia; it is not precipitated by potassic-mercuric iodide, it is 
optically inactive, and seems not to be a carbohydrate. 

W. D. H. 

Reducing Substances in Urine. By Hagemann ( Pfluger's 
Archiv , 43, 501—514).—It has long been known that sugar is not 
the only substance occurring in urine which reduces alkaline solutions 
of cnpric hydroxide. Uric acid and creatinine act similarly; bnfc 
more important still are the compounds of glycuronic acid that have 
been more recently described. This substance occurs in normal and 
in certain pathological conditions, and is much increased by the ad¬ 
ministration of camphor, chloral hydrate, phenol, benzoic acid, and 
other drugs. The existence of this acid in nrine and its reducing 
action similar to that of sugar, renders a very careful examination of 
the urine necessary in suspected cases of diabetes. 

Various practical difficulties in the use of Fehling’s solution are 
pointed out; the most important of these appears to be the difficulty 
of finding a trustworthy end reaction; it was, however, found that 
the Small addition of ealcium chloride prevents the mechanical sus¬ 
pension of cuprous oxide in the solution, and that a filtrate free from 
copper can be obtained when all the cupric oxide has beeu reduced 
(Fliickiger, Zeit physiol. Chem>,, 9, 835). It is, however, necessary in 
urine to test the first two drops of the filtrate; by the time the third 
drop comes through, oxidation of the cuprous oxide has taken place, 
and cupric oxide is in solution. Such rapid reoxidation does not 
occur in solutions of pure dextrose. But by quick filtration, and 
testing the two first drops as just stated, approximately equal results 
are obtained by titration as by Allihn’s method of weighing. Using 
always the same amount of calcium chi oxide solution, it was found 

2^2 
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necessary to make a certain small addition to the amount of sugar as 
obtained. 

In horse’s urine (the animal being fed on an average diet, of 'which 
the details are given) no sugar was found, but on the average 
0*004886 per cent, of reducing substances, or about 14 grams per diem. 
There were merely traces of uric acid and creatinine: the greater 
amount of the reducing substance is probably glycuronic acid. It is 
considered probable that glycuronic acid is derived from certain 
changes in prote’ids, especially those occurring in the intestine of the 
nature of putrefaction. In animals that take large quantities of 
proteid food, the amount of glycuronic acid in the urine is greater 
than is the case in the horse. W. D. H. 

Rennet in Human Urine. By F. Helwes (Tfinger's Arcftiv, 43, 
384—396).—Rennet ferment is pretty regularly present in normal 
human urine, but often the amount present is exceedingly small. 
The small amount is what one would expect, when the fact is 
remembered that alkalis destroy the ferment more easily than they 
destroy pepsin (Hammarsten). W. D. EL 

Nitrogenous Constituents of Urine. By K. Bohlakb (Pfluger’s 
Arckiv , 43, 30—70).—Pfliiger and Bohland found that 13*4 per cent, 
of the nitrogen of the urine was not combined as urea. The present 
research relates to this point, the amount of. ammonia and ammonium 
salts being also determined. The total nitrogen was first estimated. 
Urea was then estimated by Bunsen’s method after the removal of 
the extractives precipitable by phosphotungstie acid* The amount 
of nitrogen in this precipitate was estimated, and also the ammonia 
by Schlosing’s method, both in the fresh urine and in the nrine 
rendered alkaline after treatment with phosphotungstie acid. These 
processes were carried out in 13 series of urines, many of them from 
patients suffering from fever. The results and details of each 
analysis are given in full and in tabular form. The mean result was 
as follows :—15*54 per cent, of the nitrogen is not combined as. urea; 
of this 0*065 exists as preformed ammonia; the nitrogen in the precipi¬ 
tate produced by phosphotungstie acid was 6*51 per cent, of the 
whole; 4*4 per cent, of nitrogen from unknown substances was found 
in the urine from which the precipitate produced by phosphotungstie 
acid had been filtered off. W. D. H. 


Chemical Composition of a Kidney which had undergone 
Waxy Be generation. By E. Rambling (Gompt. rend . Sec., Biol 
[2], 5, 51—52).—The method of analysis employed was Hoppe- 
Seyler’s (Gottwalt, Zeii. physiol Ghem *, 4, 437), The blood was 
first removed by a stream of saline solution: the kidney was then 
reduced to a fine state of subdivision: the substances soluble in 
water, and in solutions of sodium carbonate, and sodium chloride 
removed successively. The residue was heated with water in a sealed 
tube at 120°, to. Convert the collagen of the connective tissue into 
golatin. The albuminoid (amyloid) substance was isolated in another 
portion of the renal tissue by the method of Friedreich and Kekul6 
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(Virchotv’s Arcfiiv, 16, 58), and then purified by Ktihne’s method 
(Maly’s Jahresber ., 3, 31) by artificial digestion with gastric'juice and 
subsequent treatment with baryta-water. The percentage results 
compared with those of Grottwalt in healthy kidneys are as follows :— 


Albumin.. 

Globulin.. 

Other proteids...... 

Gelatin.. 

Albuminoid substance 


Healthy kidney. 

1*116—1-394 
8*633—9-225 
1*436—1*598 
0-996—1*849 


Waxy kidney. 
0*792 
5-553 
0-485 
2-685 
0*992 


There is thus a diminution in the proteids present, as compared with 
healthy kidneys; but the percentage of albuminoid material appears 
very low, considering the very advanced state of degeneration 
revealed by the microscope. It is considered possible that the 
transparent, swollen appearance of the organ may be in part due to 
the formation of a substance of the nature of the hyalins described 
by Krukenberg (Abstr., 1886, 481). W. D. H. 


Influence of Arsenic and Antimony on the Glycogenic 
Function and Fatty Degeneration of the Liver. By R. H. 

Chittenden and J. A. Blake (Studies from Lab . Physiol. Ghem., Yale 
Uwiv., 3, 106—114).—From a few experiments on rabbits and fowls, it 
would appear that small doses of autimonious oxide long continued tend 
to increase tbe body-weight, and particularly the weight of the liver. 
Further, the increase in liver-weight is accompanied by an increased 
percentage of fat and a slight increase of glycogen ,in tbe liver. With 
corresponding doses of arsenxous oxide, on the other hand, the results 
would indicate a diminution in body-weight, also a diminution in the 
weight of the liver and amount of liver glycogen. In some cases 
there is, however, pronounced fatty degeneration of the liver. 

W. D. H. 


Physiological Action of Uranium Salts. By R, H. Chittenden 
and A. Lambeet (Studies from Lab . Physiol. OhemYah 3, 

1—18, and Zeit Biol. 25, 513—532).—Previous experiments (Abstr., 
1888, 78) have shewn that uranium salts have a marked inhibitory 
influence on the activity of tbe digestive ferment*; the present investi¬ 
gation relates to (1) the influence of uranium salts on proteid meta¬ 
bolism ; (2) their toxic action; and (3) the influence of uranium in 
the production of glycosuria. 

The experiments on proteid metabolism were conducted on dogs 
and rabbits; tbe animal under investigation was confined in a suit¬ 
able cage, and fed during an experiment on a constant diet of known 
composition. When nitrogenous equilibrium was established, the 
24 hours* urine was analysed for a number of consecutive days; 
uranyl nitrate was then administered with the food in gradually 
increasing quantities for a number of days, and the urine again 
examined. The points noted in the urine vyere reaction, volume, 
specific gravity, amounts of nitrogen, sulphur, and phosphorus. 

; Jin these and other cases, the presence or absence of albumin or 
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sugar in tli6 urine was also noted, and if present, the amount was 
estimated: albumin by boiling with acetic acid, and weighing tbe 
coagulum thus produced, sugar by Allikn’s gravimetric method. 

Experiments on the toxic action of uranium salts wore confined 
wholly to the action of pure uranyl nitrate on rabbits. 

The results obtained may be thus summarised:—Uranium is an 
irritant poison, and like other metallic irritants produces gastro¬ 
intestinal irritation of more or less intensity. But it is not in any 
sense a rapid poison, and the injection of a fatal dose is not followed 
by any noticeable effects for some time. Tbe action of a small 
amount (0T5 gram) seems to be as rapid and pronounced as that of 
a larger quantity (1 gram). Tbe first noticeable symptom is muscular 
weakness; the salt checks digestion, but apparently increases to a 
slight extent proteid metabolism t it increases the output of carbonic 
anhydride, raises the body temperature, and finally leads to emacia¬ 
tion. 

In the kidney, a condition of acute nephritis and destruction 
of the renal tissue is found like that produced in poisoning by 
arsenic, mercury, and phosphorus. Albuminuria is severe and con¬ 
stant. With small doses, the volume of urine is increased, but when 
toxic action is pronounced there may be partial or even complete 
suppression of that secretion. The production’of glycosuria gener¬ 
ally occurs after that of albuminuria, but it is a very constant and 
characteristic symptom. Salkowski hhs shown that mercury, and 
H. 0* Wood ( Therapeutics , p. 110) that phosphorus, will occasionally 
produce diabetes when given in toxic doses. The urine, in cases of 
uranium poisoning, invariably contains a large amount of crystallised 
calcium oxalate. In chronic poisoning by uranium, the nervous 
symptoms (loss of sight and of co-ordinating power) sometimes pre¬ 
dominate. W. D. H. 

Relative Absorption of Nickel and Cobalt Salts. By R. H. 

Chittenden and C. Norris (Studies from Lab , Physiol Yale 

Univ 3,148—157).—Doses of these salts were given to rabbits, the 
symptoms observed, and after death the relative quantities of the 
metal in different organs estimated. The soluble nickel and cobalt 
salts are possessed of decidedly toxic properties, but their poisonous 
action is slow and manifested only when large doses are administered. 
The two salts act very much alike. Both cause death by stopping 
the heart, and also produce enteritis and interference with digestive 
processes. Unlike uranium, the metals have no action on the liver or 
kidney* Both salts, but especially those of cobalt, produce paralysis 
of the extremities. The salts form in great measure insoluble com¬ 
pounds with the prote’ids of the food, and are excreted with the 
faeces; part enters the circulation, and is rapidly distributed to all 
parts of the body, and is eliminated ultimately in the urine. The 
body temperature is raised, and the peripheral cutaneous vessels are 
constricted. 

'Among the organs, the spinal cord and brain stand first in their 
power of picking up and storing the metal; this is also the case 
with arsenic. As in the case of arsenic also, the muscular tissues 
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retain a larger percentage of tlie metals than the liver or kidneys; 
the muscular tissue of the back acts in this way to a greater extent 
than that of the leg; this fact is not explicable on the ground of 
difference in vascularity. The lungs and heart also contain high 
percentages of the metal. W. D. H. 

Physiological Action of Antharobin and Chrysarobin. By 

T. Well (Pfliiger’s Archiv , 43, 3G7—377 ; compai’e Liebermann, 
Abstr., 1888, 518).—From experiments on man and on healthy 
animals, the following conclusions are drawn :— 

Chrysarobin acts poisonouslv in very small doses, producing vomit¬ 
ing, diarrhoea, and albuminuria; antharobin, on the other hand, 
applied by iaunction, subcutaneous injection, or by the stomach, is 
free from poisonous action. It is therefore preferable, when practica¬ 
ble, to nse antharobin instead of chrysarobin therapeutically. 

Antharobin appears in the urine for the most part unchanged; a 
small portion is oxidised to form alizarin. The amount of alizarin 
increases when the urine is left for a time. Any certain proof that 
chrysarobin passes into the condition of chrysophanic acid in the 
organism is not yet forthcoming, W, D, H. 


Chemistry of Vegetable Physiology and Agriculture- 


Disengagement of Carbonic Anhydride with Anaerobic 
Yeast. By Grehant and Quinquaetd ( Oompt. rend. Soc. Biol. [2], 5, 
400).—5Teast suspended in distilLed water, and placed in the vacuum 
of a mercurial air-pump, gives off carbonic anhydride in large 
quantities, but no oxygen. It thus contains carbon and oxygen in its 
own substance. The disengagement of gas occurs most readily at a 
temperature of 40°. After the action is allowed to gO on for more than 
24 hours, small quantities of hydrogen, and even of nitrogen, are also 
formed, doubtless from the occurrence ot* putrefaction in the proteid 
substances contained in the yeast cells. When this decomposition 
has occurred, the yeast loses its property of making sugar ferment, 

W. D. H. 

Chemical Composition of the Bacillus from Erythema 
Nodosum. By V. Bovet (. Monaish ., 9, 1154—1157).—Seven litres 
of recently sterilised beef extract, containing 5 per cent, of glycerol 
and 1 per cent, of peptone, were impregnated with Demme’s pure 
culture {Fortschntt, Med., April, 1888), and allowed to remain at 
37—38° for eight days, when the fluid commenced to clear, and a thick 
layer of bacteria collected at the bottom of the containing vessel. The 
air-dried bacteria weighed 4‘148 grams, and lost 2*9532 grams on 
drying at 110°, the residue having the following composition:— 
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Extracted by alcohol. 8-97 per cent. 

Extracted by etlier .. 1*99 » 

Ash (P0 4 , Cl, K, Ca, and Mg). 7*5 

Albuminoids * .*... 642 

Cellulose and other non-nitrogenous sub¬ 
stances .* 17’34 „ 

The alcoholic extract produced no toxicological action when injected 
under the skin of a guinea-pig. Gh T. M. 

Reserve Materials, especially Tannin, contained in Ever¬ 
green Leaves, By E. Schultz (? Schulze) (Ann. Agronomy 14, 525 
—526). —The author’s microchemical observations support the view of 
Sachs and Haberlandt that the persistent leaves of evergreens serve 
as storehouses of reserve material in winter; at any rate, that is true 
as regards the Gymnosperms and the majority of Dicotyledons. The 
leaves of conifers contain tannin, sometimes alone, sometimes associ¬ 
ated with starch and oil; when oil is present, it is generally in cells 
free from starch. The author regards tannin as a reserve material. 

J. M. H. M. 

The Reserve Substances in Evergreen Leaves, with Special 
Reference to Tannin. By E, Schulze (Bied. Oentr 18, 137).— 
Evergreen leaves contain starch, fatty oil, and tannin as reserve sub¬ 
stances. The leaves either contain two reserve substances simul¬ 
taneously at the period of rest or growth, in which case they are 
present as starch and tannin or fatty oil and tannin, or else there is 
only one substanee, tannin, present. When starch and tannin occnr 
together, the latter is generally more in the elements, of the assimi¬ 
lation tissue, and in the parenchyma sheaths of the fibrovascular 
bandies in the lamina, whilst the starch is more in the midrib and its 
immediate vicinity. Tannin and starch only rarely occur simul¬ 
taneously in the same cells. When the cells are rich in starch, they 
contain a smaller amount of tannin, and vice versa. In the case of 
leaves containing fatty oil and tannin, the cells which contain the oil 
are free from tannin. In most evergreen leaves in which tannin alone 
is present as reserve substance, it is equally distributed over tho 
elements of the leaf sheath and the midrib. N. Ji. M. 

^ Transformation of Force and of Material in Plant Respira¬ 
tion. By H. Robewald (Ann. Agronom ,, 14,526 ; compare the author’s 
previous researches, Abstr., 1878, 979).-—Experiments with the thick¬ 
ened horny stem of the kohl rabi, arranged in such a manner as to 
allow simultaneous determinations of the heat evolved, the carbonic 
anhydride emitted, and the oxygen absorbed, show the ratio,CGa/0 
to be 1*061. The greater part of the combustible substance is 
therefore carbohydrate, and must be glucose, since starch and the 
dextrins are not found in this vegetable. Glucose furnishes 4*95 cal. 
by combustion for each c.c. of carbonic anhydride formed; in the 
experiments each c.c. of carbonic anhydride. found corresponded to 
4*57 cal., or each c.c. of oxygen absorbed to 446 cal. Perhaps a 
small quantity of a more oxygenised substance was burned with the 
glucose in the plant. J, jj H, M. 
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Absence of Nitric Acid in Wine-must. By E. Pollak ( Gliem . 
Z&it., 12, 1623—1624).—In a previous communication, the author 
stated that he had detected nitric acid in certain musts, Jie now finds 
this must have been due to impurities derived from the butts, inas¬ 
much as nitric acid was not detected in the following year either in 
musts of similar origin, or in the grape-juice. D. A. L. 

Absence of Nitrates in Forest Trees. By E. Ebermayee (Ann. 
Agronomy 14, 571).—The soil of forests, and the drainage water of 
such soil, contain no nitrates, hence their absence from the trees. I£ 
trees are grown in a well-manured field, or in garden soil, their organs 
always give the nitrate reaction with diphenvlamine and sulphuric 
acid. J. It. H M. 

Laurel-nut Oil. By D. Hooper (Fharm. J. Trans . [3], 19, 525). 
—The oil examined was derived from Calophyllum mophyllum , which 
occurs throughout India and Malaya. It is thick, greenish-yellow, of 
fragrant odour, and of bitter taste. It congeals at 19°, and is quite 
solid at 16°, at which temperature its sp. gr. is 0*9315. The free 
acid corresponds with 1*89 parts of potash per 100 of oil; its saponi¬ 
fication requires 19*6 per cent, of potash. If yields to alcohol 7 per cent, 
of a peculiar green extract, and the general results place it in close 
relationship with cotton-seed oil, and in an intermediate position 
between drying and non-drying oils. B. B. 

Quince and Salep Mucus. By B. Gars and B. Tollens 
(Annalen, 249, 245—257).—The syrup from the quince yields furfur- 
aldehyde on distillation with dilute sulphuric acid, indicating the 
presence of arabinose or xylose, but no crystalline carbohydrate was 
isolated. The syrup contains neither dextrose nor galactose, as neither 
saccharic nor mucic acids were formed on oxidation. Ho furfur- 
aldehyde is obtained by distilling salep syrup with dilute acids. On 
oxidation, salep yields saccharic acid but no mucic acid* With phenyl- 
hydrazine and sodium acetate, the syrup forms a precipitate which can 
he separated by repeated recrystallisation into the phenyIhydrazine 
compounds of dextrose and mannose. These results show that the 
syrup contains dextrose and mannose, hut neither galactose nor 
arabinose. W. C. W. 

Tannic Acid in Caucasian Wild Sumach. By A. Lidoff 
(J. Muss. Chem . Soc., 1888, 20, 607—608).—Tannic acid was deter¬ 
mined by Fleck’s method. The leaves and stalks of Rhus catinus wre 
found to cousin 13*26 per cent, of tannic acid, the leaves of Rhus 
coriaria 15*31 per cent., and the stalks 3*40 per cent, of tannic and, 
11 per cent, of gallic acid. B, B* 

Field Experiments at Grignon in 1888. By P. P. D eh brain 
(Ann. Agronom 14, 529—554).— Wheat .—The experiments relate to 
attempts to introduce the “ Square-head wheat into cultivation in 
Prance to.replace the Bordeaux wheat, the former having been found 
fcy the author to bear much heavier manuring without liability to 
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become laid, and to give in consequence much heavier cx’ops than the 
latter. The experiments of 1887 and 1888 have brought out a differ¬ 
ence between the two stocks of Square-head seed in the author’s 
possession, leading him to suppose that one strain may be found better 
adapted than another to support the greater heat of central and 
southern France, and may be still further acclimatised by cultivation. 
If Square-head, or other good yielding wheat, is grown after clover 
on light land, an application of manure is found beneficial; with 
Bordeaux wheat, on the contrary, this practice would result in the 
crop being laid. The summers of 1887 and 1888 were opposite in 
character: the former hot and dry, the latter cold and wet. The 
result was that in 1887 the starch in the grain increased l^apidly in 
the week or two preceding harvest, owing to the physiological activity 
of the leaves; in 1888 the starch remained stationary during the same 
period, but there was a rapid increase in the albuminoid and asb, the 
roots being able to find and caimy up into the plant abundance of 
nitrogen compounds and minerals. 

Oats .—Grown after sugar-beet in the four-coui’se rotation, the two 
most prolific varieties hitherto tried by the author (“l’avoine des 
salines,” commonly grown in the north, and Vilmorin’s new variety, 
u Favoine geante a grappes,”) gave in 1888 mean yields of 34’6 and 
33*6 metric quintals of grain, and 67*0 and 55'7 metric quintals of 
straw per hectare. 

Forage Crops .—In certain cases, especially where there is a great 
demand for green stuff to be consumed on the farm, as in dairying, it 
may be advantageous, in climates which admit of it, to substitute for 
the clover which usually follows the oat crop, T. inmrnatum and 
forage maize, the latter being sown at the end of June, after removal 
of the trifolium and a good dunging. 

Sugar-beet —The results of the previous year’s experiments are 
confirmed. Farmers having once purchased an improved strain of 
seed will find it economical to grow their own seed from well-shaped, 
medium sized roots of 300—400 grams weight. On light lands, farm¬ 
yard manure is indispensable. J. M. H. M. 

Calcium in Soils. By P, m Monobsir ( Compt . rend., 108,185— 
187).- Almost all soils, and even those of the most acid character, 
contain a notable quantity of calcium which does not exist in the 
form of calcium carbonate as is usually assumed, but is present in 
combination with other constituents of the soil. Calcium carbonate, 
as a matter of fact, is absent from a large number of soils, and the 
sulphate, phosphate^ and nitrate are present in very minute quantity, 
If at all. ^ It follows, therefore, that this compound of calcium with 
the humoid matter is the most important form in which calcium is 
present in soils. 

.a. a ^k° r insists on the importance of carefully distinguishing 
the different forms in which calcium occurs in any soil, and of not 
making the usual but erroneous assumption that it occurs mainly in 
the form of carbonate. , , OKB 
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Humous Compounds in Soil. By C. GL Eggertz ( Bied . Gentr 
1889, 75—80).—The author considers that humic and ulmic acids, as 
generally produced from carbohydrates, are not natural, but labora¬ 
tory products, whilst crenic and apocrenic acids are genuine com¬ 
pounds, whose properties are but little known. The real ammonium 
humates are completely soluble in water, whereas the artificially pre¬ 
pared substances are insoluble after drying. If ammonium hamate is 
heated at 110°, or if dry humic acid is exposed to ammonia, a highly 
nitrogenous compound is produced, in which the nitrogen is intimately 
combined with the complex organic molecule. Repeated solution in 
alkali and precipitation by acid results in a partial decomposition, but 
the whole of the nitrogen is not separated. Sulphur and iron, which 
appear in natural burnous compounds, are not present as sulphates or 
salt of iron, but are to be considered as combined with the organic 
compounds. 

Humous soils owe their absorptive capacity for phosphates to the 
phosphorus which is combined in them, for if this phosphorus is 
removed by acids, <fcc., the humous compounds can no longer 
absorb phosphates. The decomposition which humic acids appear 
to suffer by repeated solution and precipitation, results in the forma¬ 
tion of new compounds, which are more soluble in acids than 
the original substance. Silicic acid appears to be present in peaty 
soils in the form of ammonium silicate. The amount of matter dis¬ 
solved out by 4 per cent, acid from a soil, more than represents the 
potential plant nutriment, as the natural acid which renders this 
nutriment soluble is much feebler than the acids usually employed in 
analysis. Ammonia acts on a soil by decomposing the humous com¬ 
pounds ; lime acts beneficially by setting free ammonia, which again 
reacts on humates. E. W. P. 

Analysis of Tobacco “ Screenings.” By L. P. Brown (Amer. 
Ohem . II, 37—38).—This material consists of small fragments of 
stems and leaves, which, with the dust, are sifted from the tobacco 
during manufacture. It is not unfrequently applied as a top dressing 


to grass, &c. 

Water (loss at 100°) ... 10*27 

Total mineral matter ..... 43*40 

Organic matter (difference).-- ........ 46*33 

In the organic matter— 

Nicotine.... 0*36 

Albuminoids and nitrates .... 6*96 

Total nitrogen equal to ammonia ... 1*48 


Constituents of the Ash . 

In 100 parts of screenings. 

K 2 0. Na^O. CaO. MgO. Al 20 3 . Fe 3 0 3 . Si0 3 . P 2 O s . 

1*187 0*506 2*796 0*346 0*192 0*212 33*760 0*296 

< 4 Si0 2 

SO 3 . Olr (soluble). ■ Total. 

0*483 0*451 0*907 4X ; 136 









544 


ABSTRACTS OF CHEMICAL PAPERS. 


In 100 parts of ash. ■ 

K.O. Na.0. CaO. MgO. A1A- EeA- Si °2- P A- S0 3 . 

2-89 1-23 6-81 084 0'47 0'52 82-32 072 1-14 

SiO* Deduct 

01. (soluble). 0 = 01. Total. 

1*10 2*21 0*25 100*00 

J. W. L. 


Analytical Chemistry. 


Kaolin Balls for Gas Analysis by Bunsen's Method. By 

K. A. Bunge (J. Muss. Ckem. Soc 18w8, 20, 694—701) .—In gas 
analysis, instead of using balls made of papier-mache or coke soaked 
with various liquids such as alkaline pyrog*ailol solution, sulphuric 
acid, &c,, for the absoption of certain gases, the author recommends a 
mixture of kaolin and soot; this is made into a paste and formed into 
balls of about 10 mm. in diameter i, the ball is then fastened at the 
end of a hooked, thick platinum wire, and compressed in an ordinary 
bullet mould (or as the author recommends, in a mould made of 
plaster of Paris). After taking the ball out of the mould, it is cleaned, 
smoothed, dried, and heated to redness by a Bunsen burner. In this 
way, a coherent, porous ball is obtained, which breaks with difficulty 
and may be used over and over again. The best proportions are 3 parts 
of kaolin to 1 part of soot. [A thick solution of honey may be added 
with advantage.—B. B.] In order to saturate the ball with pyrogallol 
solution, a thick test-tube is nearly filled with mercury, and the 
remaining space with a solution of 1 gram of pyrogalloi in 2 e.c. of 
water. After adding 1*3 grams of solid potash, the test-tuW is in¬ 
verted over mercury. To use it, the ball is brought up from below 
into the solution, and as soon as no more bubbles of gas are observed 
to escape, it is brought into the gas to be analysed, keeping it under 
the mercury all the time, and not allowing it to come even for one 
moment into contact with air. In order to avoid the tedious process 
of transferring gases, described by Bunsen*, the author uses Doy&re’s 
trough and Salet’s pipette, the last so modified as to admit of the 
explosion of gases in it. Instead of determining as steam, the volume 
of water formed in the combustion of hydrocarbons and gaseous 
mixtures, the author proposes to determine by absorption the, amount 
of oxygen remaining after the explosion and absorption of carbonic 
anhydride ; the oxygen added must in this case be absolutely pure. 

B. B. 

* It is to be regretted that Bunsen has not yet described his simple apparatus 
for transferring gases after the absorption of carbonic anhydride by a solution of 
veaustie soda* This, with many other undeseribed pieces of apparatus, has been in 
m his l&borafcoiy since 1878.—B. B. r f : 
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Quantitative Estimations by Measurement of Electric Con¬ 
ductivity. By E. Reichert (Zeit. anal . Ghem., 28, 1—25).—The 
electric conductivity of a solution is a function of its strength, 
so that when only a single electrolyte is present, its amount can 
he ascertained from the conductivity of the solution. The author 
proposes to call this the rheometric method. It can he used with 
especial advantage for solutions which are too dilute for the densi- 
metric method. 

The apparatus consists of a galvanic element, a simple induction 
coil with alternate currents, packed up so as to he inaudible, a bridge 
with appropriate means of introducing resistance, a telephone, and 
the cells for the solutions. These are in the form of pyknometer 
boty.es, with delicate thermometers ground into the necks, and are 
somewhat varied in construction according to the degree of conduc¬ 
tivity' to he measured. The conductivity of electrolytes is largely 
influenced by temperature, the cells a.re therefore so arranged, that 
contact can be instantaneously made by pushing them into a spring 
clip at the right moment. The electrodes consist of thin platinum 
foil fused into the walls of the bottles. To avoid polarisation they 
are platinised. It is necessary that the cells should stand on a per¬ 
fectly level surface, otherwise the resistance will be different when 
measured in opposite directions. The mercury resistance values of 
the cells is ascertained by filling one of them with a solution of known 
conductivity—such as a 23'7 per cent, solution of zinc sulphate ab¬ 
solutely free from acid, which according to Kohlransch has a con¬ 
ductivity of 4'52 Siemens’ units (taking mercury as 10 6 )< The other 
cells can be compared with the first, using solutions of appropriate 
conductivity. 

The author has employed this method for the determination of the 
amount of mineral matter in sugar, molasses, &c. The sugar and 
accompanying organic matters are practically non-conductors. The 
conductivity is proportional to the amount of ash, and the results for 
widely varying percentages of ash agree closely with those obtained 
by chemical methods. Dilute solutions (13 or 26 grams per litre) 
give the best results, when a correction is made for the conductivity 
of distilled water. The resistance does not increase with dilution in 
the same ratio as in pure salt solutions, in consequence of the simul¬ 
taneous diminution in viscosity. Denoting as the viscosity (z) of a 

solution the value ^ = Conductivity ^ an ^ the values of p as 

abscissae and z as ordinates on a system of rectangular co-ordinates, 
the curve obtained is in all cases sensibly a straight line. Denoting 
by b the intercept on the axis of ordinates, and by a the increase of z 
for 1 per cent, of ash in the usual equation z = ap *f b; the value 
of b is almost exactly the same, viz., 0845, for all the specimens of 
sugar, molasses, &c,, examined, whilst the value of a diminishes with 
the Increase in the percentage of ash in the solid sugar, being 
roughly proportional to the percentage of sugar divided by the per¬ 
centage of ash. 

The method appears also to have some value ior the examination 
of natural waters. The specific conductivity multiplied by 72'28 
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gives approximately tlie number of milligrams of solid residue per 
litre. It is pointed out that variations in the purity of a water stream 
could be observed at a distant station by means of the telephone. 

M. J. S. 

Use of Hydrogen Peroxide in Analysis. By F. P. Duwikgton- 
(Qhem. News, 59, 76).—The presence of hydrogen peroxide assists 
the solution of lead peroxide in nitric acid. Precipitated or ignited 
manganic oxide or ignited ceric oxide also dissolves readily in dilute 
acids if mixed with hydrogen peroxide. D. A. L. 

Estimation of Water in Silicates, such as Tourmalin, Vesu- 
vian, &c. By P. Jannasch (Ber., 22, 221—223).—To estimate the 
water in tourmalin and other minerals, the finely divided substance 
is dried over calcium chloride for an hour and intimately mixed 
with, a large quantity of very finely divided, dry lead chromate. 
The mixture is placed in the hinder part of an ordinary bayonet¬ 
shaped combustion tube, 46—47 cm. in length, between two layers 
of finely powdered, dry lead chromate. A rather longer layer of 
coarsely powdered, dry lead chromate is then placed on each side and 
lastly a copper spiral. A weighed calcium chloride tube and a 
weighed soda-lime tube, guarded by a small soda-lime tube, are 
attached, and the process is then carried out just as in an ordinary 
elementary analysis, A stream of dry air is. passed through the 
apparatus during the whole operation, and the mixture of mineral and 
lead chromate should be heated as strongly as possible for about half 
an hour. The quantity of carbonic anhydride can be estimated at the 
same time from the increase in weight of the soda-lime tube. 

F. S. K. 

Source of Error in the Determination of Nitrogen in Sub¬ 
stances containing Halogens. By R. Zsigmondy (Zeit. ami Qhem., 
28, 58—60).—In determining nitrogen by Dumas’ method, and 
employing cupric oxide containing chloride, the results are apt to 
come out too high. This is due to the absorption of oxygen by the 
cuprous chloride (which takes place at 100—300*), when, for the 
purpose of oxidising the copper reduced in a previous analysis, the 
contents of the combustion tube are ignited and cooled in a current of 
that gas. This oxygen is given up again on strong ignition, and may 
in part be carried over with the nitrogen. It may be arrested by 
sufficiently increasing the length of the plug of metallic copper in 
the front part of the tube, hut sharper results are obtained by 
substituting a stream of carbonic anhydride for the oxygen during 
the cooling after oxidation. With this modification, the use of cupric 
oxide for the combustion of substances containing halogens is per¬ 
fectly admissible, and yields highly satisfactory results. 

M. J. S. 

Estimation of Nitrogen by Kjeldahl's Method. By C. 
Yiolxetti (Qompt rend., 108, 181—183).—The nitrogen in a sample 
of cake prepared from the residues from the fermentation of maize 
was estimated by soda-lime, by Dumas’ method, and by Ejeldahl’s 
method; these gave respectively the following results: 4T7, 4*29, 
4*29 per cent., < t , * ; t « ' * . , 
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Nordhausen sulphuric acid was used instead of the ordinary con¬ 
centrated acid. Like L’Hote (this vol., p. 438), the author finds that 
the use of mercury accelerates the operation, but also that in some 
cases it tends to give low results, probably owing to the formation of 
some mercury ammonia-derivative which is not decomposed by 
boiling with sodium sulphide and hydroside. 0. H. B. 

Estimation of Nitrogen in Nitrates by KjeldahTs Method. 

By 0. Foerster ( Qhem. Zeit, 12, 1555).—0*5 grain of potassium 
nitrate is dissolved in 15 c.c. of phenolsulphonic acid (5 per cent, 
phenol), and mixed with 1 to 2 grams of crystalline sodium thio¬ 
sulphate, being kept cool during both operations; the estimation is 
then continued in the usual manner. The author’s results are 
0*09—0*18 per cent, too low, this is attributed to small quantities of 
ammonia escaping absorption by the acid. (Compare Scovell, this 
vol,, p. 308.) D. A, L. 

Detection of Nitrates in Soils. By Kreusler (Bled. Gentry 
1889, 74—75).—The diphenylamine reaction which is employed for 
the detection of nitrates in soils is not infallible, as salts of ferric and 
manganese oxide also produce a blue coloration. The brucine reaction 
is likewise produced by the higher oxides of manganese, although not 
by iron compounds. E. W. P.’ 

Estimation of Nitrogen and Phosphoric Acid in Organic 
Substances. By O, Lange (Ghem. Zeit 12, 1587—1588).—The 
following plan allows the estimation of phosphoric acid by the citrate 
method, and of nitrogen by KjeldahPs method to be made in the 
Sijfpe portion of substance, and gives results which compare well with 
those obtained in the usual way; 

10 grams of the substance is heated with 50 c.c. of concentrated 
sulphuric acid and 0*5 to 1 gram of copper sulphate in a half-litre 
flask; when the reaction is complete, the flask is filled to the mark, 
50 c.c. of the solution is mixed with 100 c.c. of Marcker’s citrate solu¬ 
tion and 25 c.c. of magnesia mixture for the estimation of phosphoric 
acid; whilst the nitrogen is determined in another 50 c.c. by distilla¬ 
tion with soda. D. A. L. 

Estimation of Phosphoric Acid in Sweet Wines. By W, 
Fresenitjs {Zeit. anal . Ghem 28, 67—71).—In wines containing 
much sugar, a loss of phosphoric acid takes place during the incinera¬ 
tion of the residue, A higher result is obtained when the residue is 
deflagrated with alkaline carbonate and nitrate. Destruction of the 
sugar by fermentation before incinerating leads to the same result. 
When time allows, this should be effected by adding only a trace of 
yeast, since then no correction for the phosphoric acid in the yeast is 
required, and the amount of organic matter to be burnt is kept as 
Ipw as possible. 

. Attention is called to the possibility of manufacturing sweet wines 
without either the addition of sugar or concentration of the must, by, 
arresting the fermentation at an early stage by the addition of alcohol. 
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Tiie determination of the glycerol affords the- best indication whether 
this has been the case or not, since with normal fermentation the 
glycerol should be from 7 to 10 per cent, of the alcohol present. 

M. J. IS. 

Estimation of Phosphoric Acid in the Presence of 
Ammonium Citrate. ByF. Sbyfert (Chew. Zeit., 12, 1390).—The 
complete precipitation of ammonium magnesium phosphate (compare 
Stntzer, this vol., p. 186) or barium sulphate, or calcium oxalate, may 
be considerably accelerated by stirring 20—-30 times with a feather 
with the barbs cut short, at the same time rubbing it vigorously 
against the sides of the beaker; as soon as the precipitate has settled 
to some extent, it may be filtered without pressure, and the whole 
analysis finished in a fraction of the time usually required. 

D. A. L. 

The Molybdate Test for Hypophosphites. By B. J, Millard 
(Pkarm . JTrans. [3], 19, 585).—-Although it has been stated by 
Winkler (Ann. Phys. Ghem. Ill, 443) and others that hypophosphorous 
acid and hypophosphites give a blue colour or precipitate with 
ammonium molybdate, the author has never been able to obtain such 
a reaction with acid, neutral, or alkaline solutions of the molybdate, 
or he has obtained at most only a faint coloration after a considerable 
time. On the other hand, he finds that the addition of a small 
quantity of sulphurous acid renders the test a most delicate one, and 
one with which the ordinary nitric acid solution of ammonium molyb- 
date answers well. Phosphates, pyrophosphates, and phosphites do 
not give the reaction when similarly treated. In pure solutions it is 
possible to detect 1 part of hypophosphorous acid in 2000. 

B. R. 

Arsenic in Bone Phosphate used for Cattle Feeding, By 

H. Fresenios (Zeit. anal. Ghent, 28, 64—57).—It has long been the ' 
practice to mix with cattle fodder a certain quantity of precipitated 
calcium phosphate, manufactured by treating bones or hone-ash with 
hydrochloric acid and precipitating with milk of lime. If the hydro¬ 
chloric acid used contains arsenic this passes into the precipitate, and, 
according to its proportion, may act either beneficially as a tonic, or 
injuriously as a poison. To determine it, the method of R. .Fresenius 
and Hintz was found the most advantageous. 10 grams of substance 
is mixed in a retort with 100 c.c. of hydrochloric acid (1*19) and 
5 c.c. of a saturated solution of ferrous chloride, and the acid is dis¬ 
tilled off^ down to a small residue. The whole of the arsenic is 
obtained in the distillate, which is free from all but traces of organic 
matter, so that it is in a very suitable condition for precipitation as 
trisulphide. In 25 samples examined during the past year, the arsenic 
varied from 0*028 to 0*17 per cent. No data exist for fixing the ad¬ 
missible-maximum in a cattle food. M. J. S. 

Apparatus for the Electrolytic Estimation, of Metals. By 
L. O. Be voir (Zeit. anal. Chem 28, 63). — The solution to be electro* 

; lysed is contained in a large platinum basin resting upon three 
r petallic kpobs connected with the positive pole of the.battery. The 
consists of a smaller platinum basin suspended concentrically 1 
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within the former at a distance of about 30 mm., by means of three 
wires and a hook which dips into a pool of mercury in the wooden 
arm of the stand. The evolution of oxygen which takes place at the 
surface of the larger basin keeps the liquid well mixed and facilitates 
the rapid and regular deposition of the metal on the outside of the 
inner basin. M. J. S. 

Estimation of Zinc in presence of Manganese. By G-. 
Heumann (Zeit. anal. Chew ., 28, 57—58). — The author had studied 
the precipitation of zinc from a formic acid solution before the pub¬ 
lication of the method by Bragard (Abstr., 1888, 689). The process 
affords a simple, rapid, and accurate separation of zinc from man¬ 
ganese, iron, and nickel. M. J. S. 

Volumetric Estimation of Lead in presence of Tin. By 
Yvo n (/. Pharm. [5], 19, 18—21),—Having had occasion to make a 
number of determinations of lead in presence 6f tin, the author devised 
a methodwhich requires neither the separation of the tin nor the wash¬ 
ing of precipitates. The lead-tin alloy is treated with nitric acid, by 
which the lead is dissolved and the tin converted into insoluble stannic 
acid. The excess of nitric acid is neutralised by the addition of a very 
slight excess of sodium hydroxide, and a few drops of acetic acid in 
excess are added. The solution is then diluted so as to contain not 
less than ^ per cent, of lead, and titrated with normal potassium 
ferrocyanide solution (10’201 grams per litre) which, has been 
standardised against a normal lead nitrate solution (15*987 grams 
per litre), using drops of dilute ferric chloride solution on a porcelain 
slab as indicator. The process is very rapid and sufficiently exact for 
many purposes. J, T. 

Testing Glass by Colour Reactions. By ¥. Mylius (Ber., 22, 
310—314).—An aqueous solution of iodine kept in sealed tubes for ,a 
few weeks is completely decolorised owing to the action of the alkalis 
contained in the glass; on adding dilute sulphuric acid, the solution 
again becomes coloured. When a trace of a very dilute solution of 
silver acetate or nitrate is added to an aqueous solution of starch and 
pure iodine the latter becomes yellowish or colourless, owing to the 
combination of the free hydriodic acid; if, now, a little powdered glass 
is added the solution is at once coloured blue owing to the formation 
qt an alkaline iodide. (Compare Abstr., 1887, 568.) Experiments 
showed that the depth of colour produced in such solutions in a 
quarter of an hour by lead crystal glass, Thuringer glass, thermometer 
glass from Zena, and Bohemian glass, was greatest in the case of the 
lead glass and gradually decreased in the order given. 

The following method can be employed for testing the quality of 
glass:—The surface tq be tested is first carefully washed with water, 
alcohol, and ether consecutively, and then covered with, or in the case of 
tubes filled with, a solution of iodoeosine (0*1 gram) in ettier (100 o.c.) 
which 1ms been previously saturated with water at the ordinary tem¬ 
perature ; after keeping for 24 hours, the glass is washed with ether. 
The surface will then be covered wife a re& layer, purple in trans* 

you lyl - 2 o 
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mitied light, the intensity of the colour varying with the degree to 
which the surface has been attacked. The coloured layer is generally 
homogeneous and transparent, but in very bad samples it is dull and 
crystalline; bad glass, moreover, cannot be freed from alkali by 
washing with water, so that the red colour is formed immediately, 
whilst with samples of good glass the colour is only produced after 
several hours. 

The principle of the method is that the free alkali produced by the 
action of the water in the ether, and the slight additional action of the 
“eosine acid/’ combines with the iodoeosine, forming a salt which, 
being insoluble in ether, is deposited on the glass. 

Experiments show that this method leads to the same conclusions 
as Weber’s hydrochloric acid method (Dingl. polyt, J 171, 129). 
Glass containing lead is strongly attacked, and tbe mixture of lead and 
alkaline salts deposited on the surface can be separated by washing 
with water, the former remaining undissolved. Yery slight variations 
in the surface can be detected; the difference in the intensity of the 
coloured layers produced with samples of the same glass, one of which 
has been kept in contact with cold water or dilute acids for 24 hours, 
or heated with water for five minutes, is distinctly noticeable. 

If a glass tube, which has been submitted to electrolysis by War¬ 
burg’s method, is tested, it is seen that the surface which was in 
connection with the anode does not become coated as it is free from 
alkali, tbe other surface, however, becomes covered with a deep-red 
layer, showing that the proportion of alkali has been increased by 
electrolysis. 

The worst glass can be made capable of permanently resisting the 
action of water by first leaving it in contact with cold water for several 
days and then heating to 300—400°, After this treatment, no coloration 
is produced with the iodoeosine solution even after several months* time, 
whereas the original material and some which had been heated only to 
100° give a deep-red coloration in a few hours. When the better kinds 
of glass are treated with water, the difference caused by the subsequent 
heating is not so marked. 

In testing glass tubes, a colourless zone is frequently obseiwed a little 
above the sealed end. This phenomenon is due to the primary forma¬ 
tion of a layer of moist silica which, on heating at 300—400°, becomes 
impervious to water; at the end of the tube this layer merges into 
the melted glass which again becomes hygroscopic on solidifying. 
The inverse phenomenon occurs when tubes are sealed without having 
been previously cleaned. The alkaline compounds fuse on the surface 
of the glass, and even after washing with water, alcohol, and ether, 
the iodoeosine test shows a region rich in alkali ; at the end of the 
tube, however, the alkalis have dissolved in the melted glass. 

Freshly broken surfaces even of tbe best glass, immediately become 
covered with a thin red layer when thus tested. F. S. K. 

Separation of Aluminium and Zirconium* By I. T. Davis* 

■ Junr. (Amer. Ohem. X, II, 26—29). — Quantitative experiments. 
proved that zirconium is almost completely precipitated from neutral 
or feebly acid solutions by sodium iodate, the error amounting to 
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1 1 per cent, of tlie zirconium employed. The precipitate is probably 
an oxyiodate; when heated, it is readily and completely converted 
into the dioxide. As aluminium iodate is readily soluble in water, 
the author has experimented with the following method, which gives, 
as the analyses show, very good results. The hydrochloric acid 
solution of the two metals is neutralised with an excess of sodium 
carbonate until a permanent precipitate is formed. The precipitate 
is redissolved in the smallest quantity of hydrochloric acid, and 
sodium iodate added in excess. The solution is heated for about 
15 minutes, allowed to remain about 12 hoars, filtered, the precipitate 
washed with boiling water, dissolved in hydrochloric acid, precipi¬ 
tated with ammonia, ignited, and weighed. All iron salts must be 
previously separated. A convenient amount of zirconium to work 
with is OT gram Zr0 2 in 100 c.c.. J. W. L. 

Direct Estimation of Oxygen and Nitrogen in Natural 
Waters. By A. Laxieu (/. Pharm. [5], 19, 147—150).—The mixed 
gases are boiled off, collected in a eudiometer and measured; the 
oxygen is then absorbed by means of an alkaline pyrogallol solution, 
and the residual gas is measured again. A very small, wide-necked 
fiask of 8 to 10 c.c. capacity has an internal diameter of 18 to 20 mm., 
to this is fitted a perforated stopper carrying a small cylindrical 
funnel with a narrow tube about 4 cm. long, stiffly held by the 
stopper. Supposing the gases to be in the eudiometer, and this being 
plunged in the water of the pneumatic trough, the small fiask is 
charged with 4 c.c. of normal alkali solution; then 0T0 gram of 
pyrogallol is .added, and the fiask is filled completely with water, 
the stopper is inserted so that the liquid is forced into the head of 
the funnel tube: this is covered with the finger, and the liquid is 
agitated. The fiask is now plunged into the water of the trough, the 
funnel filled with water, and the flask turned upwards so that the gas 
can he easily transferred from the eudiometer to the flask. The gas 
at first stays in the funnel, but by gently drawing out the stopper it 
can be passed bubble by bubble into the flask. After about an hour 
the oxygen is completely absorbed, and the residual gas can be 
directly transferred to the burette, after withdrawing the funnel and 
stopper. J. T. 

Loss on Ignition in Water Analysis. By T. M. Bbown (Chem. 
New s, 59, 82—83). — The following plan for the estimation of 
organic matter in waters, by ■ the ignition of the total solid residue 
left after evaporation, gives lower, and more constant and trustworthy 
results than the method of direct ignition generally employed. , The 
platinum dish containing the residue is supported on a platinum wire 
coil or triangle in a larger platinum dish, which is kept at a moderate 
red heat and serves as a radiator; a platinum plate suspended about 
an inch above the inner dish expedites the ignition. When examining 
subsoil waters, they are first treated with a measured quantity of 
sodium carbonate, by which means the inconvenience of hygroscopic 
residues and the volatilisation of the chlorine or nitric acid are 
avoided, and the loss on ignition, after due allowance has been made 
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for the sodium carbonate added, represents approximately the organic 
matter. D. A. L. 

Detection of Nitrobenzene in Presence of Oil of Bitter 
Almonds. . By K. List (Ghem. Zeit, 12, 1727).—The substance is 
warmed with soda and a few drops of ferrous sulphate to remove 
any hydrocyanic acid; plenty of permanganate is then added to 
destroy the oil of bitter almonds, after which any nitrobenzene present 
can be recognised by its odour. D. A. L. 

Examination of Commercial Alcohol. By H. Boenteager 
(Zeit. anal . Qhem 28, 60—62).—The chief impurities to be sought 
for are aldehyde, acetal, and amyl alcohol. A sample is mixed with 
much'water. If oily drops separate on the surface, these are tested 
by adding an equal volume of strong sulphuric acid and then strong 
potash, when acetal gives an odour of acraldebyde, whilst amyl alcohoi 
yields an agreeable odour; further, by adding 3 drops of concen¬ 
trated hydrochloric acid and 10 of colourless aniline, amyl alcohol 
then gives a rich raspberry-red coloration, whilst acetal produces no 
colour. Aldehyde gives a deep-brown colour with a strong solution 
of potassium iodide. With a colourless mixture of rosaniline and 
sodium hydrogen sulphite, it yields a strong violet colour, becoming 
blue on addition of concentrated hydrochloric acid. Acetal and 
amyl alcohol give no colour with either of these reagents. A speci¬ 
men of the alcohol is mixed with 2 parts of water and shaken with 
chloroform, which, is then separated and allowed to evaporate at a 
moderate temperature. The residue is tested for acetal and amyl 
alcohol as above. A spirit which gives no coloration with an equal 
volume of concentrated sulphuric acid or of strong potash (1 : 3) is 
practically free from the above impurities. M. J, S. 

V 

Detection of Sugar in Urine. By L. Gusher (Arch Pimm. 
[3], 26, 1134, from Ann. soc. med . chir. de Liege, October, 1888).— 
1 c.c. of urine is heated to boiling with 5 c.c. of a 0'1 per cent* 
aqueous solution of safranine and 2 c.c. of a 10 per cent, sodium 
hydroxide solution. If it is decolorised, sugar is present, as even 
0-001 gram of glucose in 1 c.c. of urine is sufficient to produce this 
effect. It may happen that a urine failing to react with Behling’s 
solution decolorises safranine solution, but the converse never 
happens. The foreign Abstractor remarks that Behling’s solution 
sometimes reacts when no sugar is present, in wbiGh cases safranine 
would have "the same fault; but where ^ehling’s solution is not r 
reduced, although sugar is present, then probably the safranine test 
advantage (compare, however, Crismer, this vol., 
p. 446). * j. T. 

Estimation of Sorbite. By O. Vincent and Delaohahai (Oompt. 
rmd., 108,147—148).—See p. 478. , 
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Absorption-spectra of Epidote. By H. Becquerel ( Oompt. rend., 
108, 282—284; compare Ann. Ghwi. Phys. [6], 14, 170).—When the 
luminous vibrations traverse a crystal of green epidote in a direction 
parallel with the axis of symmetry, almost all the visible spectrum is 
absorbed, but if the direction of the vibrations is parallel with the 
plane of symmetry g, several absorption-bands are visible, and these 
disappear one by one as the orientation of the crystal is varied. 
The bands observed are a somewhat weak band, y, in the orange, 
which has a mean wave-length of 603, and extends to D; a group, fi, 
composed of three broad and intense bands with the same principal 
directions and mean wave-lengths of 473*5, 4567, and 429 to 425 ; a 
narrow and very intense band, with a mean wave-length of 453*4, 
which is only visible when the absorption of the group /3 is at a 
minimum. When the absorption of the group ft is at its maximum, 
the three bands coalesce, and the absorption extends through 
the whole of the green region up to G. Measurements of the 
azimuths of these bands with respect to the two optical axes, are 
given in a table. The anomalous principal directions of the bands 
y show that they are due to three different substances, and their 
relative intensities vary considerably in different samples of epidote. 
It is not yet possible to attribute the bands to any particular elements, 
but 7 is similar to a band seen in cobalt glass, ft may be due to iron, 
and a. resembles a band which is visible in the ordinary, but not in 
the extraordinary spectrum of idocrase. C. H. B. 

Change of Fluorescence with Concentration. By B, Walter 
(Ann. Phys . Ohem. [2], 36, 502—518).—In a recent paper (Abstr., 
1888, 881), the author describes some investigations from which he 
had come to the conclusion that the fluorescence of a liquid increases 
without limit as the dilution increases. He has since found that 
Lommel (Ann. Phys. Ghem 160, 70) had come to the same conclusion. 
The author has recently carried ont a further series of researches on the 
ammonium salt of fluorescein, obtained by saturating a concentrated 
aqueous solution of ammonia with fluorescein. By the aid of the 
mathematical investigation given by Lommel in the paper referred to, 
the author has succeeded in elucidating the phenomena more com¬ 
pletely, and he finds that the law first stated by Lommel, and obtained 
independently by himself, required some modification. The result of 
the present investigation is that the fluorescence of a concentrated 
solution of the salt is zero, or, at any rate, too small to be observed. 
When water was gradually added, the fluorescence first attained a 
measurable value for a concentration of 3 /25, and rapidly increased 
with further dilution until the concentration was reduced to 1/3200, 
after which it remained constant as far as the observations extended, 
namely, to a concentration of 1/6553600. Similar results were ob¬ 
tained with an alcoholic solution of Magdala-red, except that it was 
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impossible to obtain very concentrated solutions of this substance, so 
that it was impossible to observe the beginning of the fluorescence. 

G. W, T. 

Evidence afforded by Fluorescence and Absorption of the 
Decomposition of Molecular Groups in Solutions. By B. 
Walteb (Ann. Phys. Ghem. [2], 36, 518—532).—The fact that 
fluorescent liquids lose the power of fluorescence when they become 
sufficiently concentrated, suggested to the author that possibly the 
groups of molecules existing in the solid salt were only partially dis¬ 
sociated in the concentrated solution, but became more and more so 
with increasing dilution, until when the fluorescence was no longer 
affected by further dilution, the dissociation was complete. Assuming 
this to be the case, the author calls a solution “ complete ” when the 
dissociation is perfect, and “ partial” when it is imperfect. 

Now, according to Beer’s law of absorption, a given quantity of 
substance in solution will absorb the same quantity of light whatever 
be the strength of the solution, but in the case of fluorescein he finds 
that this only holds good when the dilution has gone beyond the 
critical point for which the fluorescence ceases to increase with 
further dilution, and for the more concentrated solutions, the absorption 
depends on the concentration: for example, in the case of solutions of 
concentration 1/800,1/400,1/200,1/100 respectively, tbe coefficients of 
transmission for light corresponding with tbe line D in the spectrum, 
were for a thickness of 1 mm. of the solution, 0*96*5, 0*878, 0*602, and 
0*230, whilst according to Beer’s law they should be 0*965, 0*931, 
0*867, and 0*752; the deviations therefore increase with the distance 
from the critical point. Similar results were obtained in the case of 
partial and complete solutions of several other substances,' some 
fluorescent and some not. Beer’s law, therefore, requires correction, 
and may he re-stated as follows: The absorptive or fluorescent power 
of a single molecule in a solution remains constant so long as the 
molecule is not joined into a group with others. The author observed 
in the course of his previous investigations (Abstr., 1888, 883), but 
without understanding the reason, that when a vessel containing a 
fluorescent substance is illuminated by light from a bright line 
spectrum, if the concentration of the liquid is gradually increased, 
the fluorescent light which at first corresponds exactly with the 
absorption ceases to do so after a certain concentration has been 
reached, and whilst the fluorescence extends only up to a certain 
portion of the spectrum, starting from the ultra-violet end, the 
absorption extends ultimately over the whole of the spectrum when 
the concentration becomes sufficiently great. Experiments of this 
kind made with fluorescein, Magdala-red, and sesculin, show de¬ 
finitely that the solutions in which the fluorescent light corresponded 
with the absorption, were all complete solutions, and that the con¬ 
centration at which fluorescence ceased to correspond with the 
absorption, was the critical one at which the solution passed from a , 
complete to a partial one. The results of these observations led the 
author to the following conclusions.—(L> In the partial solutions of 
r the substances experimented on, single molecules and molecular groups 
jekist together, and as concentration increases the number of rthektter 
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increases at tbe expense of the former. (2.) Only single molecules 
have the power of fluorescing. (3.) The single molecule has its 
known definite sphere of absorption in the spectrum, whilst the 
absorption of the molecular groups extends also to the neighbouring 
portions of the spectrum. There are, therefore, three reasons in 
virtue of which the fluorescence of a partial solution should diminish 
with increasing concentration; (1), because the number of single 
molecules is diminished; (2), because tbe molecular groups which 
are formed absorb ever-increasing portions of the incident light; 
(8), becanse these groups also absorb an increasing portion of the 
fluorescent light emitted by the single molecules. The third law, 
therefore, as stated by the author, affords a means of determining by 
optical means whether a non-fluorescent colouring matter does or 
does not exist in solution in more than one state of molecular aggre¬ 
gation, and if it can exist in more than one state, an estimate of the 
degree of aggregation may be formed by measuring the breadth of 
the partial shadow existing on each side of the dark lines of the 
absorption-spectrum produced on passing white light through a 
moderate thickness, say 50 mm. or upwards, of the solution. The 
author gives several examples of actual measurements made in this 
way in the case of solutions of the fluorescent substances, fluorescein 
and Magdala-red, and also the non-fluorescent substances, iron 
chloride and copper chloride. In the case of the last two there was 
evidence from other sources of their existing in solution in different 
states of molecular aggregation. In all these cases it was found that 
the breadth of the absorption-bands increased largely with the con¬ 
centration of the solution. Another interesting observation made by 
the author was, that solutions of fluorescein and eosin in water had 
their fluorescent power increased by heat, the effect of which would 
be to increase their solubility, whilst, on the other hand, an alcoholic 
■ solution of Magdala-red, which is less soluble in hot water than in 
cold, had its fluorescent power diminished by being heated. This 
also explains the well-known fact that an aqueous solution of Magdala- 
red, which is more soluble in hot water than in cold, acquires 
fluorescent properties when it is heated, although it does not possess 
them when cold. Gr. W. T, 

Electromotive Force of Selenium. By A, Biomr {Ann. Phys. 
Gkem. [2], 36, 464—465),—This is a reply to some strictures made 
by Kalischer (this voL, p. 3) on some previous investigations of the 
author, according to which a current can be obtained from a selenium, 
cell in the dark as well as under the influence of light; although the 
'effect of light is to increase the current, not only by diminishing the 
resistance of the selenium but by increasing the; E.M.F. of the cell. 
He had also found that the effect of pressure on the Selenium was to 
diminish the E.MJE\ of the cell. Kalischer maintained that these 
results were really residual effects, due to the previous exposure of 
the cell to the action of light. The author has now repeated his 
experiments with cells which were prepared in, the dark and connected 
by means of insulated wires passing through one of the walls Of the 
room, with testing instruments in another room/ so that the cells 
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were not exposed for a single moment to the action of light after the 
selenium had been obtained in the sensitive condition. The author 
finds that these cells give exactly the same results as those which had 
been exposed to light during and subsequent to the process of manu¬ 
facture. ' GK W. T. 

Production of the Current in the Galvanic Circuit. By 

L. Sohncke ( Zeit. physihal. Ghem 3, 1 —10).—The author makes 
use of the contact and dissociation hypotheses, together with the 
fundamental idea that the attraction of substances for one another is 
by no means capable of explaining the formation of the current in the 
galvanic circuit. The method of reasoning is instanced in the case 
of the polarisation current of an ordinary water voltameter. The 
positively charged hydrogen attracts the negatively charged free 
ions, 0 and S0 4 , present in the solution, which therefore combine 
with the hydrogen, giving up their charges at the one platinum 
plate, while at the other the negative oxygen attracts the positive 
hydrogen, which combines with it and gives up its charge. As the 
source of the energy of the current, the author regards the force 
originally required to separate the active substance into its ions. 

H. C. 

Electrical Conductivity and Electrolysis of Concentrated 
Solutions of Sulphuric Acid. By E. Boxjtt (Oompt. rend., 108, 
393—395).—Kohlrausch showed that sulphuric acid of the composi¬ 
tion H 2 SO* and H 2 S 04 ,H 2 0 have lower conductivities than any other 
mixtures or compounds of the acid with water. The author has de¬ 
termined the conductivity of acid varying from sp. gr. 1*833 fco 1*032, 
and of acid containing 221, 555, and 1110 rnols. of water respectively 
for each molecule of sulphuric anhydride. The specific conductivity 
shows a first maximum when the composition of the acid is 2H 2 SG 4 
-b H 2 0 , a minimum when the composition is H 2 S0 4 4 ~ H a 0, and a 
second maximum at H 2 S0 4 + 15H-A These maxima and minima 
are not displaced when the temperature varies from 0° to 18°. The 
molecular conductivity is at a minimum with the composition * 
H 2 S0 4 ,H 2 0, and increases continually for all degrees of greater dila¬ 
tion, the limit being reached when one molecule of dissolved H 2 SD 4 
has a conductivity 200 times greater than that of the same molecule 
in the form of the hydrate H 2 S0 4 ,H 2 0. The only crystaliisablo 
hydrate, E 2 bO 4 ,H 2 0 , is characterised by its physical properties even 
when in the liquid state. Its refractive index is the maximum for 
all rays, its absolute and molecular conductivity is the mini m um at 
all temperatures, and it seems that this is true also of its mobility 
(Ann. Phys. Ghem., 151, 378). No hydrate containing more water has 
yet been isolated, but MendeleefFs results point to the existence of a 
hydrate, H 2 S 0 4 + 5H a O or 4* 6H 2 0, and a second, H*S0 4 + 15BUO. 

The electromotive force of polarisation of platinum electrodes is 
1*2 to 1*3 volts with the strongest acid, but gradually diminishes 
with dilution until it is only 0*7 to 0*8 volt when the composition is 
HsSO^HsO. It retains this value until the composition of the liquid 
becomes E 2 S0 4 + 5H 2 0 or 6HjO, and at this point it riseasuddenlyto 
l'4 voits, but afterwards gradually although very slowly diminishes . 
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A molecule of the type H 2 S 04 ,H 2 0 should split up into hydrogen, 
sulphuric anhydride, and hydrogen peroxide. As a matter of fact 
hydrogen peroxide is a normal product of the electrolysis of acid of 
this strength. According to Richarz {Ann, Phy$. Ghem [ 2 ], 24, 
183), the maximum amount of hydrogen peroxide is obtained when 
the acid has the composition H 2 SO 4 4- l*3i7H 2 0. With acid below 
60 per cent., very little hydrogen peroxide is formed, but per 3 ulphuric 
acid and ozone are produced in considerable quantities. It may be 
assumed that the apparent limit at H 2 S0 4 + 5H 2 0 or 6H 2 0 really 
corresponds with the complete disappearance of hydrogen peroxide 
from the products of electrolysis, or in other words, with the complete 
destruction of molecules of the type H 3 S0 4 ,H 2 0, whilst the limit at 
H 2 SO 4 + 15H 2 0 corresponds with the complete disappearance of per- 
sulphuric acid from the products, or with the destruction of the un¬ 
known hydrate intermediate between the monohydrate and that 
which exists in very dilute solutions. C. H. B. 

Electrical Conductivity of Solid Mercury. By C. L. Weber 
{Ann, Phys. Ghem, [2], 36, 587—591).—This is a reply to L. Gran- 
mach (this vol., p. 201 ), who criticised the results obtained hy the 
author in a former investigation (Abstr., 1885,1028), and by Cailletet 
and Bouty (Abstr., 1885, 855). The author states that his observa¬ 
tions had been made with comparatively simple apparatus, and he 
considers it probable that there may be slight deviations from accu¬ 
racy, but he does not admit that the corrections required can be any¬ 
thing like sufficient to account for the difference between his results 
and those of Grunmacb. He further points out that his results and 
those of the two French physicists mentioned are in close accordance, 
and he traverses in detail some of Grunmaeh’s objections to his 
methods of experimenting. G. W. T. 

Electrochemical Measurement of Currents. By A. Potter 
{Oomph rend 108, 396—398).—When solutions of silver nitrate and 
mercurous nitrate contained in similar voltameters are enclosed in the 
same circuit, the quantities of metal deposited are not in the exact 
ratio of their atomic weights, and the difference may amount to 2 per 
cent. If mercurous nitrate is electrolysed with platinum electrodes, 
there is at first an evolution of hydrogen at the cathode, and this does 
not cease until the whole surface of the cathode is covered with 
mercury. A second cathode immersed in the liquid shows the same 
phenomenon, and it is therefore not due to the presence,, at the com¬ 
mencement, of a small quantity of free acid which is destroyed as 
electrolysis proceeds. Cathodes of silver and copper give similar 
results, but it is somewhat longer before the evolution of gas ceases. 
With a cathode of metallic mercury, no hydrogen is evolved, but the 
metal is strongly polarised. It would seem that in all cases hydrogen 
is liberated at the cathode and is occluded, but is removed by diffusion 
Or some other cause. 

From, these results it follows that the use of a cathode consisting of 
the metal which is to be deposited does not in every case prevent 
polarisation. C. H. B, 
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,„ Free 0 I °^®- By w - Ostwald and W. Nekkst (Zeit. phml-nl 
pxZri’ 3 ’ *20—130).—The authors advance further theoretical and 
xpei imental evidence m favour of the view that electrolytes contain 
A^lass h! , f- mon ?°to er sto e followin g experiment is described 

larv fin P J 0V1 -1f d Wlth a tap is drawn out at one end to a eapil- 
;1 and ^ l,ed WI to mercury. The capillary is then immersed in 

till 6 “tt™, acid ’ and toe appai'atus so adjusted that the acid 

ition %%£ Sr cap t n r j --, By .V s ° f a damp tead > a* Eg 

the outside^ v n ?, Ct ® d Wlth a Slmilar sototion contained in a flask, 

nsnlated lnd TW t‘% ™* h tois is placed on an 

d ? • * T h tmf ° l1 receiyes a positive charge from an elec- 

of and on toen connecting the mercury to earth, bubbles 

of hydrogen appear at the junction of the mercury with the ac d 
The explanation given is. that the positive charge of 7 the foil attracts 

renpnff atl 7 ly charg ? d ions > w *>ilst toe positively charged ions are 
repelled and accumulate at the mercurv On connecting to elith 
the ions give up their charges, and are therefore set free. S 

that in accordan^wirtfermodynamiclf’ p^ncip^thTions 8 m^ 

2s£ e 287f y K S ' 0 By - + Vl °“ E and Chassagnt (Gompt. rend., 108 
2 b K-''T- a pos,tlve electrode consisting of a platinum 
tafnte* IfT diamet + er I s ptonged to a considerable depth in water Jon 
W of r CMi ° fsn,pllari0 a « d > a negative electrodeconsLst" 

a very high resistance, which gradually dSshes as ti ? k ?? erS * 
wire immersed increases, and falls vew ui 11 3en &th of 

the luminous sheath disappears and crL f 61 toe moment when 
hydrogen. The len Jth£Ptfc! hJ ? place *° atr ™ of bubbles of 

/“f*£*£ t *^T“;jrai‘ h 

trolytic cell is proportional in fho j: xt i 311 the otecv 

fie particular current can produce f hekmin^T” 0118 ! faea to wlji °ii 
and at first it consists onlyof points of olf^o 00ntin uous, 

of the electrode, but these become via 7 a+ f ^ e 7 ^t the extremity 
the whole of thLsubme Jed W The 7 f d 6xtend 
and if the circuit is brdffihTlL^t?d£S!. b , e ° 0me VCI 7 
diately, and there is a hissing sound when tiff °+ dlsappear ™mo. 
tact with the hot wire. The dSacemenTnf tt f^ COmes in con - 
a tram of bubbles of gas, whiolf takes d i 8 L toe luminous sheath by 
immersed to a certain kpth, is accompan^d^ 6 ?--* ® Iectl *ode is 
The connection between the luminrmo o# t- H y , a kmd of explosion, 
by the fact that even with a difference 0^0^ is s ^ own 

3-2 volts, which is not sufficient to fffdnl P °, tent ? al *»newhat below 
ftooxt time if the electrode ti heated wSf appear « for 

’ n ® rea ®® 1 ^ difference of potential prtdMMdnpr^tsed^mlerrl . ' 
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sity of the calorific and luminous effects, the sheath enlarges, evolution 
of gas is accelerated, and large hubbies of gas escape with a hissing 
noise. With a sufficiently high electromotive force, the electrodes 
may become red hot and may even fuse. Under such conditions it 
becomes very difficult to produce and maintain the luminous effect, 
since the sheath so readily gives place to a rapid train of bubbles of 
gas, which rise to the surface with a series of small explosions. This 
audible electrolysis is accompanied by disintegration of the electrodes, 
and a heavy black powder separates, which has the composition Pt 2 H 
and decomposes in a vacuum above 400°. 

Similar effects are observed when the smaller wire is made the 
positive electrode. A difference of potential of not less than 50 volts 
is required, but on the other hand the effects are more persistent. 
The luminous sheath may indeed be made to appear at either of the 
electrodes according to their relative temperatures. C. H. B. 

Electrolysis of Solutions of Hydrogen Fluoride and of 
Potassium Antimonate with Carbon Electrodes, By A. Bartoli 
and G. Papasogli ( Chem . Gmtr., 1889, 177, from L'Orosi, 11, 397— 
400).—If in the electrolysis of concentrated hydrofluoric acid a 
carbon positive electrode is employed, it disintegrates and falls to 
pieces, and yields, after purification, an impalpable powder, which is 
partly soluble iu concentrated sulphuric acid. When treated with 
sodium hypochlorite, this substance yields considerable quantities of 
sodium fluoride and raellitic acid. In the case of a solution of potas¬ 
sium antimonate, the carbon pole is also rapidly attacked, and a black 
substance is precipitated, somewhat soluble iu water, and containing 
antimony. It is soluble in alkalis, and is oxidised by sodium hypo¬ 
chlorite to mellitic and other acids of the benzene series. The authors 
name this substance stibiomellogen.\ * J. W, L. 

Conductivity of Mercury Vapour for Heat. By L. Schleier- 
macher (Ann. JPhys . Gkem. [2], 36, 348—357).—In a former inves¬ 
tigation (ibid. [2], 34, 623) on the heat conductivity of air, hydrogen, 
and carbonic anhydride, the author obtained values for the conduc¬ 
tivity differing from those calculated from theory. Either of the' 
theories can, however, be brought into agreement with the observa¬ 
tions by making certain assumptions as to the j distribution of the 
intramolecular energy in the conduction of heat in diatomic and 
polyatomic gases. The simplest assumption would be that the 
intramolecular energy is propagated with the same, velocity as the 
molecular energy. Boltzmann’s theory would then, however, lead to 
values greater thau those given by observation, whilst O. B. Meyer’s 
theory would lead to values smaller than those observed. Now 
it appears extremely improbable that the intramolecular energy can 
be propagated with a greater velocity than the molecular energy, and 
therefore the authqr was inclined to believe that Meyer’s theory does 
not correctly represent the facts. In order to decide definitely be¬ 
tween these two theories, it was necessary to determine the conductivity 
for beat of a monatomic gas, for which the assumptions made would 
be indifferent. With this object in view, he undertook the investiga- 
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tion of the heat conductivity of mercury vapour described in the present 
“^bod adopted for the determination was the same as 
tbat winch he had previously employed, but owing to the difficulty 
introduced by the fact that the temperature had to be above 180°, the 
results obtained are not equally trustworthy. The author finds as the 
o condnctivit J h at the temperature 203°, the value 

U x* water units. The temperature coefficient of the 

Tioo ko 1 ^ determined from the means of the observed values 
at 182*5 and 215 respectively was 0*0074 On account of the 
various errors of observation incidental to the experiment, this result 
cannot be regarded as extremely trustworthy, but as far as it goes it 
• oe ® no ^ differ greally from what would be expected from theory, for 
in the case of monatomic gases at constant specific heat the conduc- 
ivffy should depend on the temperature in exactly the same way as 

rLTrffTa ° Q f J^ sity \ Wow ’ ^cording to Koch (Ann. Fhys. 
Ukem. [2], 19, 870) the relation between this coefficient and the 

Sm V S by i h . e fomrala * = Ml + where * = 

P,® 0 ^ 66 ^, and 18 th ® coefficient of viscosity. If the relation between 
f 1 ® tem P eratare is expressed by means of a 
®f*P. ar formula, the value of the exponent is found to be 1-4. Ac- 

is t5leo ” es ’ tlle conductivity k of a monatomic gas 

! t0 the prodllGt of the viscosity coefficient r, and the 
specific heat at constant volume *, so that i/,* has the same value 
for monatomic gases. There is Httle doubt that this is correct! 
gjses fa ffi -° f , obse / vati011 tbat conductivities of 

pressure^ The ^ C0 . effi , cien 1 ts of viscosity are iudepeudent of the 
5 * * The numerical value of this expression, however is 

Bntf™ * a fT dln f u to . tbe different theories, being 2-5 according to 
Boltzmann’s hypothesis that the molecules exert a repulsive force on 

accordino-To^^ 1 as the 5th power of the distanoe, whilst 

• E ' P i yer lts value should be 1-53. Taking Koch’s 
to he ?K he h V, f ° S y coe ® cieat oi mer cury vapour, the value isfbund 

and abit^ JS T? ^ d ° uble the according to CJ 
and about per cent, too great according to Boltzmann r vL7Z 

fects Sh °The C dStio! Iy from fc tbeor J does not represent the 

attributed to ® ol 1 tzmann s value might possibly be 

mSI?’ Ie ** th “ “‘ kor *» that the vin™”l5 “ite'S 

progressive energv is distributed 6v w, tiie Vernal or 

heat conduction is coino* on as when fhA ^ 6 sa ? ae raan:rier when 
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is the ratio of the specific heat at constant pressure to that at constant 
volume and Ob is a constant. If, then, observation shows that for all 
gases C a = K/^c,, has the same value as in the case of mercury 
vapour, the assumption (a) may be assumed to be correct. If, how¬ 
ever, Cj = K/(f (K — 2)tjc v ) is constant for all gases, assumption (b) 
is confirmed. It may be, however, that neither of these represents 
the state of things, and that the internal energy plays a part in the 
conductivity but to a lesser extent than is assumed by (a). In this 
case, the value of the first expression will be smaller and that of the 
second greater than for mercury vapour. Taking the values of rj 
determined by O. E. Meyer (Wien. Ber., 73, 433) for mercury vapour, 
air, hydrogen, and carbonic anhydride, and the values of K deter¬ 
mined for the same gases by A. Wiillner (Ann. JPhys. Chem. [2], 4, 
321), the author finds that the values of C a and C b are as given 
below;— 


JC. C fl . Oft. 

Mercury . 0*0000185 3*15 3*15 

Air. 0*0000562 1*98 3 26 

Hydrogen. 0*0004100 1*94 3*35 


Carbonic anhydride . 0*0000327 1*59 3*40 

This table shows that the hypothesis (a) must be rejected. The 
hypothesis (b) appears to agree well with experiment for the three 
polyatomic gases, and the values obtained for these do not differ 
from that obtained for mercury by more than 6 per cent. This 
difference may be due to errors of observation, but it may on the other 
hand be caused by intramolecular energy in the case of the poly¬ 
atomic gas playing a part in the conductivity, but to a veiy much 
smaller extent than assumed by (a). In either case, the conclusion to 
be drawn is that in the above-mentioned gases the conduction of heat is 
mainly due to the transference of progressive energy only. The author 
then calculates the values of C*and C 6 from the results of Winkel- 
mann’s observations on carbonic oxide, nitrous oxide, and ethylene, 
and the results are given below :— 




Ca 

o t . 

Carbonic oxide ..... 

0-OU00499 

1-94 

3-20 

Nitrous oxide. 

00000350 

1-84 

3-94 

Ethylene. 

0-00o0395 

1*71 

4-66 


These numbers show that neither (a) nor (b) exactly represents the 
truth, but .that this lies, as previously suggested, between the two. 
The conclusions arrived at in this paper of course depend on the 
assumption that the conduction of heat in a gas is entirely effected by 
the motion of its molecules, and that there is no internal radiation 
from molecule to molecule. If such internal radiation took place to any 
extent the values of k for air, hydrogen, carbonic oxide, and carbonic 
anhydride could not agree so well together, as the absorptive power of 
carbonic anhydride is very high compared with that of the other three 
gases. Internal radiation could not therefore take place to a sufficient 
extent'to explain the deviations from MeyerVtheory, but the author 
considers that it may possibly occur to a certain extent, and as nothing 
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is known about tbe absorptive power of mercury vapour, be docs not 
feel justified in concluding that the great difference between the 
values of h for these gases, and that} obtained for mercury vapour, 
conclusively disproves Boltzmann’s theory. G. W. T. 

Heat of Formation of Aniline Diehromate. By C. Girard 
and L. L’Hote {Qompt. rend., 108, 238—240).—When a dilute solution 
of aniline hydrochloride is mixed with an equivalent quantity of 
aniline or of hydrochloric acid there is no sensible thermal disturb¬ 
ance, and hence it follows that aniline hydrochloride is a stable salt 
even in dilute solutions. If potassium diehromate is added to an 
equivalent quantity of aniline hydrochloride solution there is a very 
slight reduction of temperature, and when this is corrected for the 
heat absorbed by the dilution of the aniline solution it is found that the 
reaction absorbs 0*1 Cal. The heats of neutralisation of hydrochloric 
acid and chromic acid by potassium are 167 Cals, and 13*5 Cals, 
respectively. Direct combination of aniline with chromic acid in the 
proportion to form aniline diehromate liberates + 7*2 Cals, or + 0*2 
Cals, less than the combination with hydrochloric acid. This di fference 
is exactly the same as in the case of the same two acids and potas¬ 
sium. C. H. B. 


Aleoholates of Monosodium Glycol. By m Forcrand (Qompt 
rend., 108, 240—242),—The compounds of monosodium glycol with 
one molecule of methyl, ethyl, or propyl alcohol are readily obtained 
by dissolving sodium in three or four equivalents of the particular 
alcohol and then, after cooling, adding the equivalent of glycol, and 
evaporating at 120—140° in a current of hydrogen until crystallisation 
commences in the hot liquid. Ho glycol is given off in this operation, 
and hence it has completely expelled the monohydrio alcohol from its 
combination with the sodium, The aleoholates separate in colourless 
needles or lamella, and can be dried on porous plates, The first 
column gives the heats pf dissolution, the second the heats of forma- 
tion in solution, and the third the heats of formation of the solid 
alcoholate from the solid glycol-derivative and the liquid alcohol; — 

Methyl aleoholate....' + 1*97 +071 +6*34 

Ethyl „ .... + 3*51 —0*03 +5*01 

Propyl „ .... +2*67 -0*03 +6*42 

These results were ^ confirmed by measuring the heat developed, on 
addition of an equivalent quantity of sulphuric acid. The alcohols 
eem be expelled at 130—150° in a current of dry hydrogen, but are not 
given off over sulphuric acid at 13°.- Similar compounds seem to 
' 1 ted bj bUtjl and amjl alcabL0ls ’ bat they are not readily 


Glycol displaces monhydric aicohols from their metallic derivative 
and the heats of combination of the alcohols with monosodium glyci 
are higher than their heats of combination with monosodium glyoe: 
oxide, . Moreover, the heat of combination of monosodium glycol wit 
glycol is higher than its heat of combination with ethyl alcohol. 
Wi: * ‘ . '-V " 1 ' O. B* B, 
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Compressibility of Hydrogen. By S. v. Weoblewsei (Monatsh 
9, 1067—1125).—Tlie present paper contains tlie results which had 
been obtained by the late author up to the time of his death, in his 
work on the compressibility of hydrogen. Ifc is taken from manu¬ 
scripts which he had already prepared for publication. 

The behaviour of gases at the ordinary temperature on compression 
is such, according to the experiments of Regnault and Araa.gat, that 
the product of pressure into volume, pv, at first decreases with rising 
pressure, until a minimum is reached, and then with every further 
increase of pressure continually increases. All gases behave in this 
manner with the exception of hydrogen. Hydrogen shows no decrease 
and no minimum of pv with rising pressure, but the product continu¬ 
ally increases with the pressure. This holds for all pressures from 
one atmosphere upwards, and therefore if the minimum pv docs occur 
at all in the ease of hydrogen, it must take place at a pressure below 
' one atmosphere. But an objection to this deduction is that the 
pressure of the minimum points of pv for other gases is higher than 
the critical, and if this were the case also for hydrogen, the critical 
pressure would have to be extremely low and very much beneath one 
atmosphere. 

To examine the behavioar of hydrogen under as widely different 
conditions as possible, the author selected four different Temperatures 
at which to work: the boiling point of water, lOCT, the melting point 
of ice, 0°, the boiling point of liquid ethylene, — 103*5°, and the boiling 
point of liquid oxygen, —182*4°. The pressures employed varied 
from 1 to 70 atmospheres. The apparatus, of which a sketch is given, 
was of very simple construction. The hydrogen was compressed in a 
bulb of known capacity having a capillary neck, and immersed in a 
bath kept at a fixed temperature. The volume was measured directly 
by transference to a eudiometer. Liquid oxygen used in cooling the 
gas was prepared by cooling down oxygen under pressure to the tem¬ 
perature of boiling ethylene (liquefied by means of ether and carbonic 
anhydride), and then suddenly releasing the pressure and allowing the 
cold produced^by expansion to liquefy the gas. 

For the three first of the above four fixed temperatures* the beha¬ 
viour of hydrogen, on compression is that already recorded: there is a 
constant increase of pv, with pressures rising from 1 to 70 atmospheres. 
The curves expressing the relation between p and pv, all three have 
their concave sides turned towards the axis of p. The following three 
empirical equations are found to express the behaviour of hydrogen 
under these conditions:— 

(1) At 99T4 0 pv ^ 1*361299 + 0*00136005% - 0*000004099/ 

(2) „ 0° pv ~ 0*997393 + 0*00130892% - 0*000004257/-, 

(3) „ -103*5° pv = 0*6187044 + 0*0008751% - 0*0000026916/ 

At the fourth temperature, however, that of boiling oxygen, —182*4°, 
a very important change is found to have taken, place. For here, for 
pressures up to 14 atmospheres, pv decreases with rising pressure; at 
about;14 atmospheres a minimum occurs and from this,point again 
begins to rise and to increase continually with the pressure. , The 
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observations in this case from 16 to 70 atmospheres may be expressed 
by— 

(4) pv = 0-3322739 + 0-000259931 7p + 0-0000003091856jp a . 

It therefore appears from the above that the behaviour of hydrogen 
at the boiling point of oxygen is perfectly similar to that of other 
gases at the ordinary temperature, pv first decreasing to a minimum 
and afterwards increasing with rising pressure. 

The results expressed in the above four equations may also he 
represented by the following general empirical equation:— 

_ RT _ K 

^ V — a. eV ? 

where T is the absolute temperature, B> = 1/273, a = 0*00111665, 
K = 0*00051017, and € = 1*003892. From this equation, the values 
for T, p , and v in the critical state can be obtained by differentiating p 
with regard to r, and equating to zero. We get in this way in the 
critical state Te T = 8K/27Ba; P = RT/8« and V = 3a. This gives— 


Critical temperature. 82*6 or —‘240*4°. 

„ pressure. 13*3 atmospheres. 

„ volume... 0*00335. 

whence „ density... 0*327. 


Hence it appears that the critical temperature of hydrogen is exces¬ 
sively low, very much beneath that of any other gas, and also that 
hydrogen has a very low critical pressure. 

* It is this very low critical temperature, combined with a low critical 
pressure, that serves to explain the apparent exception of hydrogen 
at the ordinary temperature from the behaviour of other gases on com¬ 
pression. According to Yan der Waals all gases in the critical state 
behave exactly alike, and are in strictly comparable conditions. These 
comparable conditions may be retained for states other than the critical, 
if, instead of expressing temperature, pressure, and volume in terms 
of the ordinary units, the critical temperature, pressure, and volume 
be each taken as unity, and gases then compared under conditions 
which are similar in terms of these units. All gases are then found 
to behave alike, and the curve expressing the relation between any 
two properties will be one and the same for all gases. 

The author constructs the curve representing the relation between 
the temperature and pressure fin units of the critical) of the minimum 
points of pv as observed for different gases. This curve is of course 
one and the same for all gases, and, as the author has already shown, 
is the continuation of the curve for the vapour-tensions of the liquefied 
gases. The observations used for constructing it are chiefly those of 
Amagat, and are for the gases carbonic anhydride, ethylene, methane, 
oxygen, and nitrogen. It is found that from the point where critical 
temperature and pressure are each unity, the curve rapidly rises 
until when the pressure is about 3‘1 and the temperature T4, a 
maximum is reached. From this point the curve again falls,-and 
\%hen- the temperature is about 2*7, the pressure of the minimum 
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points of pv has fallen again to the critical pressure, and is still 
rapidly falling. 

To apply this to hydrogen, the critical temperature of which is 32*6 
and the critical pressure 13*8 atmospheres. The pressure of the 
minimum point of pv for a temperature of 1*4 times the critical tem¬ 
perature, is about 3*1 times the critical pressure, but from this point 
the pi'essure of the minimum of pv continues to fall. Thus when the 
temperature is 2*7 times the critical, or about —185°, the pressure of 
the minimum point of pv is only equal to the critical pressure or 13*3 
atmospheres, and hy observation at —184*4° the pressure of this point 
was found to be about 14 atmospheres, a very close approximation. 
From this point the pressure of the minimum of pv continues to fall 
rapidly, and at length, becoming a small fraction of tbe critical, falls in 
the case of hydrogen below one atmosphere, and at temperatures still 
comparatively low no longer comes under observation. It will be seen 
that this process is really brought about by hydrogen having a very 
low critical temperature, combined with a very low critical pressure. 

The exception observed in the behaviour of hydrogen on compression 
is, then, only an apparent one, hydrogen as a matter of fact behaving 
as all other gases. 

In a note at the end Zakrzewski, who communicates this paper, 
gives brief details of attempts wbicb tbe author had made towards 
liquefying hydrogen. The gas, compressed to 110 atmospheres, was 
cooled by means of liquid nitrogen to —213*8°, By suddenly releasing 
the pressure as low a temperature as —223° was obtained, but without 
any signs of liquefaction. H. C. 

Simple Diffusion Experiment. By M. W. Beyerinck (Zeit. 
physikal. Ghem ., 3, 110—112).—When a drop of acid is let fall on a 
surface of gelatin, a visible depression is formed on tbe surface at the 
edge of tbe drop, and this depression moves outwards as the acid 
diffuses. Hence it is possible to determine the rate of diffusion of an 
acid on a gelatin plate by measuring the rate of motion of this 
depression. H. C, 

Raoult’s Law of Freezing. By R. Fabiivyi (Zeit pfajdkah 
Chem.y 3, 38—45).—It is a well-known fact that the presence of 
impurity or admixture of foreign material lowers the melting point of 
any solid substance. The author has examined this lowering of the 
melting point in the case of naphthalene, and finds that it follows 
exactly similar laws to those discovered by Raonlt for the reduction 
of the freezing point of solutions. Thus by mixing various substances 
in different proportions with naphthalene, and determining the melting 
points of the mixtures, it is found that the redaction of the melting 
point is proportional to the amount of foreign substance present, and 
is constant for equimolecular proportions. 

A description of the apparatus used is given, as also the results of a 
number of determinations. From these latter, it appears that com¬ 
pounds of the most different constitution which do not contain a 
carboxyl-group, and themselves melt at from 37° to 273°, when mixed 
in the proportion of 1 mol. to 100 pads. C l0 Hs, cause a reduction of the 
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a compound containing no carboxyl in this respect. 7 H C * 

Raoult’s Law of the Reduction of the Freezing Point Rv 
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maximum action. At no temperature, however, is the action a com¬ 
plete one, although the author shows that the changes do not belong 
to the class of reversible reactions, and therefore do not lead to any 
conditions of equilibrium. 

The end of the reaction is conditioned by temperature and the con¬ 
centration of the solution. Thus, at temperatures as under, the 
following percentage amounts of amygdalin are decomposed in a 
30 e.c. solution containing 0*51 gram of amygdalin and 50 milligrams 
of emulsin. 

t . 10° 15° 32° 46° 65° 72° 

p .... 15 16 24 32 20 5 

Increasing the amount of the ferment increases also the amount of 
decomposition up to a certain point, but beyond this has no further 
action, or may even decrease the amount decomposed. By adding the 
products of decomposition to the solution, the action of the ferment is 
weakened, and in a solution, the composition of which already cor¬ 
responds with the end condition for the given temperature, the ferment 
refuses to act at all. 

The actions of ferments are also studied as time reactions, and the 
results plotted in curves. These show that they do not follow the 
course of other catalytic actions, which can generally be represented 
by logarithmic curves, but obey more complicated laws. In this respect 
the action of invexfin on cane-sugar and of yeast on grape-sugar, w'hich 
were studied, appear to be very similar. hTo general rules are deduced. 

i H. G. 

Numerical ^Relations of the Atomic Weights. By S. Steansey 
( Monatsh 10 , 19—25).—A number of numerical relations among the 
atomic weights, more particularly of allied elements, are pointed out. 
Among others, the following two relations are given:—(1.) The 
atomic weights of elements of any natural group are rational multiples 
of that of the first member of the series, minus a constant or soxne 
number regularly increasing in arithmetical progression. (2.) The 
atomic weights of elements of any natural group are rational multiples 
also of the second member of the series, minus a constant or some 
number regularly increasing in arithmetical progression. A number 
of tables illustrating these and other relations are given. H, C. 

Lecture Experiments. By A. Alessi (Ben, 22, 485—486).— 
The composition and the most important reactions of hydrogen 
chloride and other gases , can be demonstrated as follows ?—One or 
more small, thin, sealed bulbs, containing mercuric oxide, are placed 
in a strong glass flask, which is then filled with dry hydrogen chloride, 
closed with the thumb, and shaken until the bulbs are broken. The 
oxide is converted into chloride, and on opening the flask under mer¬ 
cury the latter completely fills the vessel. The reaction between 
sodium and hydrogen chloride can he shown in like manner by using 
sealed bulbs filled with sodium amalgam; on opening the flask under 
water the liquid rises and occupies half the volume, and the residual 
gas can be shown to consist of hydrogen* To demonstrate that 
hydrogen chloride contains chlorine, lead dioxide is employed; on 
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breaking the bulbs, the brown oxide is converted into chloride which 
appears moist, owing to formation of water. The flask is then opened 
underwater, and the residual chlorine, occupying one quarter of the 
original volume, can be readily recognised. ** B 4 01 the 

of T chlowI tha \ nitr0gei1 and a tal °S en are formed bv the action 
of cblorrae or bromine on ammonia, the bulbs are filled with very 

concentrated aqueous ammonia, and, after the experiment, the flask is 
opened under water or dilute acid, when the liquid rises and occupies 
two-thirds of the volume of the vessel. The action of ammonkon 
°' l7dK «“ •xIpM'i*oo metallic »lt«, can be 
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the two formulae are almost identical. It follows that the only 
products of the interaction of sodium thiosulphate and sulphurous 
acid are sodium trithionate and tetrathionate. 

The reaction is precisely similar with the potassium salt, but in 
this case the trithionate is the less soluble of the two products, and if 
the first crop of crystals is dissolved in hot water and the hot liquid 
mixed with alcohol, the trithionate separates in the anhydrous con¬ 
dition on cooling. 0. H, B. 

Preparation of Nitrous Oxide. By Gr. Campabi (Chem. Gentry 
1888, 1569, from Ann. Ghim. Farm., 8, 258—255).—5 parts of 
stannous chloride, 10 parts of hydrochloric acid, sp. gr. 1*21, and 
0*9 part of nitric acid, sp. gr. 1*38, are heated to boiling, when the 
evolution of nitrous oxide commences, and it continues to be evolved 
quite regularly and in a pure state. The above proportions of the 
ingredients should be adhered to. as otherwise the gas is evolved 
irregularly, and even with violent explosions. J. W. L. 

Sodium Phosphite. By L. Amat (Compt. rend., 108, 408—405).— 
By dissolving phosphorous acid in a large excess of sodium hydroxide 
and treating the product with alcohol, Zimmermann obtained an oily 
liquid, which he regarded as containing trisodium phosphite, ]ST« 3 P0 3 , 
but from which he obtained no crystals. The author finds that if 
phosphorous acid is dissolved in sodium hydroxide in such proportion 
that the liquid contains the two compounds in the proportion 
]vI%HP 03 + 27NaOH, and this solution is evaporated slowly in a 
vacuum, crystals separate which have the composition Na 2 HP 03 + 
5 H 2 O. If a similar solution is treated with alcohol until the latter 
removes no more sodium hydroxide, the product is the same salt. 
When absolute alcohol is used, water is removed as well as sodium 
hydroxide, and the final product is a supersaturated solution -of the 
disodium phosphite, which readily crystallises. The same salt is 
obtained by adding 4 vols. of alcohol to the mother-liquor from the 
crystals obtained by evaporation. 

Prom these results it follows that trisodium phosphite does not 
exist, and that phosphorous acid is bibasic, as Wiirtz contended. 

0. H. B. 

The Acid Character of the Salts of the Heavy Metals. By 
B. Lachowicz (/. pr. Cbem . [2], 39, 99-—108).—Several organic 
bases give precipitates when shaken with aqueous solutions of salts of 
the heavy metals (lachowicz and Bandrowski, Absfcr., 1888, 1281); 
in the fable (p. 570) the sign denotes that such a precipitate is 
formed between the corresponding base and salt. 

When the heats of formation (Thomsen’s) of the salts in this table 
are compared, it is found that for salts of the same aqid the lower the 
heat of formation the greater is the capability of combining with 
organic bases, and for salts of the same metal, tbe greater the heat of 
formation the greater is the capability of combining with organic bases. 

The author explains* this by supposing that when a metal forms a 
salt with an $cid v the u energy ” of the acid radicle will be more or 
less neutralised according as the heat of formation is greater or 

VOL. LVI. 2 £ 
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less; thus in potassium chloride (K 2 ,C1 2 = 211220 cal.) the residual 
u energy ” of the 01 is much less than in cupric chloride (Cu,C1a = 
51640 cal.), and still less than in hydrochloric acid (H,C1 = 
44002 cal.) ; so that potassium chloride shows less tendency to 
, combine with, organic bases than cupric chloride, and this last less 
than hydrochloric acid. 

The physiological action of the salts of the heavy metals may also 
be referred to the residual “ energy ” of their acid radicles, and thus 
depends on the heats of formation of the salts. A. G. B. 

Properties of the Mereurammonium Chlorides. By G. Ammtf 
(Gompt . rend., 108, 233—236 and 290—293),—The solutions employed 
contained 33*875 grams of mercuric chloride and 4*25 grams of ammo* 
nia respectively per litre, and the compounds were obtained by pre¬ 
cipitation in the cold. 

When equal volumes of the two solutions are mixed, and the 
precipitate is collected after several hours or days, washed with a 
small quantity of water, and dried at 110°, it has not exactly the 
composition of mereurammonium chloride, ITH 2 HgCL • This result is 
due to the decomposing action of the water, which at once becomes 
evident in dilute solutions, and which, as Kane has shown, results 
ultimately in the formation of Millon’s dimercurammomum chloride, 
NH 2 *Hg*0*HgCl. If, however, mercuric chloride is added to an 
excess of ammonia and the precipitate is washed rapidly with a small 
quantity of water, the compound NH 2 HgCl is obtained in a pure 
condition. The presence of Millon’s compound in the precipitates 
formed in dilute solutions is readily detected by the fact that after 
these precipitates have been dried at 110°, they evolve water, if heated 
at a higher temperature. 

. With solutions of the strengths given above, the precipitate after 
one hour contained 0*11 mol., after 12 days 0*25 mol. of Millop’s 
Compound for each molecule of mereurammonium chloride* With 
6 , mols. of ammonia to each molecule of mercuric chloride, decompo- 
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sition proceeds further, amontS^f 

'ammoni SMedpitate^Yenttially consists,solely of the.compound 
NHj-Hg-O-HgCl. Variations in the proportion of mercune ohlon e 
have J influence on the composition of the precipitate. 

* *r pC^r^ith 

remain 24 this treatment repeated after a 

8 Yols i ol the final product consists entirely of Millon’s corn- 

second 24 holm , o^na? -precipitate contained only 25 per cent, of 

I?**? ereas mixed in equal proportions, allowed to remain 

it. If the solntnms a fl P J water added to the preci- 

%*°* S ^ "^1 

e^ermrentsmt F q binc stowed that tie decomposing action of 
dtoSi«rS g »»o.» tt .tio» of a» ammonia i— 

of Millons compound, ^ a g^^tion of ammonium 

S5yS TOHgd Tbo P X *o» - — 

to produce this result “ The addition of ammonium 

sriacting *• w *«»“ “Th T 

Has very little efieet upon the latter. 

Valency of Aluminium. By A Combes (Oomptrend. 108 

iae ACS'!_Aluminium acetonylacet onate, nAL^C/siM"**/® 

405-408). Alnmim _T94°, and boils without decompose 

white solid winch melts at _ p j w vr Me vers 

Witha molecular^weight ,oi » evoMkm tf gas was 

ptn^lemWfthe S12 

aluminium is really trivalent. * 

Hydrogen Peroxide and Chromic Acid. By Bbbtselot 

added P immediately, a 

ffjftSST VSFJtSr&SSP* “ 7*i ** 
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water, the first washings are colourless, but succeeding washings are 
yellow and contain chromic acid. A certain quantity of free oxygen 
is also eYolved, and it is evident that the precipitate is unstable, and 
gradually decomposes with reoxidation of the chromic oxide. It 
probably has the composition wCrO3,0r 2 O3,BHaO2« A similar and 
probably identical precipitate is obtained when hydrogen peroxide is 
added to potassium hydroxide containing freshly precipitated clmomic 
hydroxide in suspension. The same precipitate is formed if hydrogen 
peroxide is added to potassium dichromate containing chromic 
hydroxide in suspension ; the green precipitate becomes yellow, and 
dissolves completely on addition of potassium hydroxide. The 
solution at first has the greenish tint observed when hydrogen per¬ 
oxide is added to normal potassium chromate, but this gradually 
disappears. 

This precipitate is the intermediate compound to which reference 
has been made in the author’s previous papers (this vol,, pp. 350 
and 468). 0. H. B, 

Titanium Peroxide. By L. L£vy (Qompt rend,, 108, 294— 296). 
-—The composition of the product of the action of hydrogen peroxide 
:on titanic oxide has been variously stated by different authors. The 
want of agreement between their results is due to the iact that the 
action of the hydrogen peroxide is very slow, and the precipitate 
decomposes while being dried. As no known method of solution or 
precipitation permits of the separation of the peroxide from an 
iexcess of either constituent, the author endeavoured to deter¬ 
mine the composition of the product by a method of approxima¬ 
tion. A solution of hydrogen peroxide of known strength was mixed 
with definite quantities of a solution of titanic oxide in sulphuric acid. 
After a long time, the mixtures were examined in order to ascertain 
which of them still contained hydrogen peroxide. A first approxima¬ 
tion pointed to a formula between Ti0 3 and ThO?, a second to a 
formula between TiO s and Ti s Oie, and a third to a formula between 
Ti0 2 . 9 B and TiOs^. In all probability the formula is TiOs, but these 
experiments only show that titanic oxide forms a peroxide at the 
expense of the hydrogen peroxide, and any one of the three formula), 
Ti0 3 ; Ti0 2 ,H 2 0a; Ti 2 05 ,H 2 02 , agrees with the result. The composi¬ 
tion of the higher chloride, and the existence of additive compounds 
of the oxyfluoride Ti0 2 F 2 and alkaline fluorides, afford additional 
evidence in favour of the formula TiG 3 , 

Hydrogen peroxide or the titanium peroxide decolorises phenol- 
phthale'fn, and hence if the acid solution of titanic oxide is titrated 
after addition of hydrogen peroxide its acidity seems to be increased. 

a h. b* 

AmorphoTOv. Bismuth, By F, Mrard (Oompt rmd ,, 108, 
293).—Amorphous bismuth can be obtained in the same way as 
amorphous antimony (Abstr., 1888, 1256) by heating ordinary 
bismuth to bright redness in a current of nitrogen. Hydrogen and 
carbonic oxide will not give the same result. The product contains 
99 6 per cent. of bismuth and 0*4 per cent, of oxygen. The presence 
of bismuth oxide explains the high melting point 410Vbut not the 
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low sp. gr, 9*483* The amorphous bismuth is more readily attacked 
by reagents than the crystallised metal; in nitric acid it dissolves 
almost instantly. 0. H. B. 

Non-magnetisable Alloys of Palladium suitable for the 
Manufacture of Watches, By C. A. Paillard (Dingl polyt. J., 
270 , 143).—The use of alloys of the following composition is 
recommended:— 


Pd. 

Cu. 

Fe. 

Ag. 

Au. 

Pt. 

Hi. 

I. 60-75 

15—25 

1—5 

— 

— 

_ 

- 

II, 50—75 

20—30 

5—20 

— 

— 

J—. 

_ 

III. 65—75 

15—25 

1—5 

3—10 

1—2*5 

0-05—2 

1—5 

IV. 45—50 

15—25 

2—5 

20-25 

2—5 

2—5 

2—5 


Alloy I is obtained by mixing half the palladium with the remain¬ 
ing metals, fusing the mixture with borax and powdered charcoal, 
adding the remainder of the palladium, again fusing and pouring the 
mass into suitable moulds. II is a cheaper alloy and useful for 
common watches and certain parts of the works. Alloy III is not 
affected by atmospheric changes, its elasticity is not influenced by 
temperature, while its astatic properties are even greater than those 
of alloys I and II. Alloy IV, besides exhibiting all the properties of 
the former, is characterised by its great hardness. D. B. 


Mineralogical Chemistry. 


Palseopicrite from Stoppenberg, near Thale, in the Harz. 

By K. A, Lossen ( Chem . Oentr 1889, 58, from Zeit deut geol . Gmail*, 
40 , 372—373).—Paleeopicrite occurs in a palaeozoic slate of the 
diabase family with much serpentinised olivine, and some plagioclase, 
hornblende, diabase-augite, and ilmenite. An analysis gave the 
following result^ , 

Si0 3 . TiOo. ALA* FeAj* FeO, MgO. CaO. H&A FA 

38*35 0*90. 7*03 . 6*82 6*68 25*69 ,0*12 0*40 , 0*45 

HA PA* TO a (P). Sp, gr. 

10*89 0*12 0*22 2*7297 J; *W\ L. 

Monazite as an Accessory Constituent of Rocks. By 0. A. 
Dbrbt (Amer. J, Set., 37 , 109—113).—Some years ago the author's 
attention was called to a peculiar, heavy, yellow sand, from the 
province of Bahia, Brazil, which proved to consist of monazite con¬ 
taining 28*7 per cent, of phosphoric anhydride, 31*3 per cent, of 
cerium oxide, and 39*9.per cent, of didymium and lanthanum oxides. 
The sand occurs in considerable batches on the sea shore near Alco- 



574 


ABSTRACTS OF CHEMICAL PAPERS. 


baga, where it seems to Lave been concentrated by wave action. 
Monazite has since been found to be widely distributed in the sea- 
and river-sands of Brazil. As gneiss is the only rock that is at all 
abundant in the vicinity of Bio de Janeiro, it was thought that the 
monazite might come from that rock All the tests made on gneiss, 
granite, and syenite have given, in addition to zircon, microscopic 
crystals of a heavy, yellow mineral which is undoubtedly monazite, 
The basic eruptive rocks examined have afforded no trace of this 
mineral. In ail these tests, care was taken to select samples repre¬ 
senting the principal mass of the rock free from veins and mineral 
aggregates. The rock, found to be richest in monazite, was a fine¬ 
grained granitite exposed near Bio de Janeiro. This rock contains 
0*07 per cent, of monazite in fine grains. This percentage includes 
a small amount of zircon that could not be completely separated. 

B. H. B. 

Meteorites of Shalka and Manbhoom. By H. B. v. Foullon 
(Ghem . Gentry 1889, 270, from Ann. Naturh. Hofmus. Wien., 3, 
195—208).—The author has made several analyses of parts of these 
meteorites. Of that from Shalka in Bengal, the analysis of the 
chrom-ironstone contained in it (1), the complete analysis of a piece 
of the meteorite (II), and an analysis of bronzite also occurring in it 
(III and IT) are given. 

Si0 2 . Cr 3 0 3 . FeO. A1 2 0 3 . CaO. MgO. Ka^O. B. Fe. P 

I. — 56*82 26*14 11*86 — 5*68 — — — _ 

II. 52*51 1*25 16*81 0*66 0*89 28*35 0*22 0*14 0*25 trace 

III. 43*28 — 26*87 — — 29*85 ' — —. —. _ 

IV. 44*03 — 26*12 — — 29*85 — — — _ 

Of the Manbhoom meteorite the author gives the following 
analyses: I, The nickel-iron; II. The portion of the meteorite soluble 
in hydrochloric acid, which amounted to 68*91 per cent. 5 III, The 
portion insoluble in hydrochloric acid. 


Si0 2 . Fe 2 0 3 . Ci*gOg. AI 3 O 3 . 

II. 19*91 — trace 0*09 

III. 20*21 0*83 0*55 1*71 


FeO. M11O. MgO. OaO. Ma 3 0 , 

16*52 0*07 19*33 040 H 

4*01 trace 7*37 1*53 0*44 


KgO. Fe. Mi. S. 

I. — 1*26 0*49 1*70 

II. — ’ 2*98 0*42 •— 

III. 0*20 — _ _ 


P. 

0*20 


J. W, L, 
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Organic Chemistry. 


The Hydrocarbon C 6 oH 122 . By C. Hell and C* Hagele (Ber., 22, 
502—505),—The hydrocarbon 0 6 oHx2 2 is obtained when myricyl 
iodide, prepared from the alcohol by Pieverling’s method (this 
Journal, 1877, i, 586), is carefully heated at 130—140° with aboat one- 
tenth of its weight of finely divided potassium or sodium; the crude 
product is boiled with water, alcohol, light petroleum, and glacial 
acetic acid consecutively, and then repeatedly recrystallised from 
benzene, and boiled with light petroleum. It is a colourless powder, 
melting at 101—102°, very sparingly soluble in hot alcohol and ether, 
rather more easily in light petroleum and glacial acetic acid, but most 
readily in chloroform and benzene. It is partially decomposed when 
distilled under diminished pressure, yielding a hydrocarbon which 
melts at 69—70°," and is readily soluble in light petroleum. 

F. S. E. 

Propyl and Isopropyl Fluorides. By M. Meslans (OompL 
rend., 108, 352—354).—These compounds were obtained by the 
action of the alkyl iodides on silver fluoride. The reaction takes 
place at the ordinary temperature, but more readily at about 50°, and 
is more energetic in the case of the isopropyl-derivative. 

Propyl fluoride is a colourless gas with an ethereal odour and 
sweet burning taste. It burns with a luminous flame, with formation 
of hydrofluoric acid; when dry it has no action on glass or mercury. 
At + 2% under atmospheric pressure, it forms a very mobile, colourless 
liquid which has no action on glass. The gas is very soluble in 
alcohols, benzene, ether, and the alkyl iodides, and dissolves in its 
own volume of water at 16°. Its vapour-density at 20° is 2T61 
(calc. 2T75). 

Isopropyl fluoride is very similar to the preceding compound, but 
has a more pungent smell. It is very soluble in benzene, ether, and 
the alkyl iodides. Water at 15° dissolves 1*5 vols, of the gas; iso¬ 
propyl iodide dissolves 70 vols.; ethyl alcohol at 16°, 27 to 30 vols. 
It liquefies at —5° under ordinary pressure; at 10° under a pressure 
of 2*5 atmos., and at 18° under a pressure-of 3 atmos. It is very 
stable, and is not affected when heated for some time with a dilute 
solution of potassium hydroxide in a sealed tube at 100°. 

Iodine has very little action on isopropyl fluoride, but if the gas is 
passed into bromine at 30°, a colourless liquid is obtained which has 
a pleasant, piquant odour, and boils without decomposition at 143°. 
Isopropyl fluoride combines readily with chlorine at 10°, and yields a 
liquid which readily dissolves both gases. If an excess of the fluoride 
is used, and the excess is expelled by gently heating, the product is a 
colourless liquid which boils without decomposition at 105°, has a 
pleasant odour, and burns with a flame with a green edge, hydrogen 
fluoride being formed. O. £L B. 

Brominated Derivatives of Pseudobutylene. By O. H8 lz 
(Annabn, 250, 230—240).—Pseudobutylene dibromide, prepared by 
passing pure pseudobutylene into bromine, boils at 156—158°, and is 
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decomposed by an alcoholic solution of potassium hydroxide, yielding 
monobromopseudobutylene , CH 3 *CBr!Cn , CH 3 . This liquid boils at 
87—88% and is slowly converted into*crotonvlene by treatment with 
an alcoholic solution of sodium ethoxide at 130°. The hydrocarbon 
is a mobile liquid boiling at 17—18°. If it is rapidly shaken with 
three times its volume of concentrated hydrobromic acid, and the 
mixture left at 0° for an hour, then diluted with water, and the oily 
product purified by distillation, crotonylene hydrobromide^ the geo¬ 
metrical isomeride of monobromopseudobutylene, is obtained, as a 
colourless liquid boiling at 83—84°. By using a larger proportion of 
hydrobromic acid, etkylmethylcarbin dibromide, OBtMeBr 2 , is formed. 
It boils at 144—145°, and is decomposed by water at 160°, yielding 
ethyl methyl ketone. 

As crotonylene hydrobromide is much more readily attacked by an 
alcoholic solution of sodium ethoxide than monobromopseudobntylene, 

OH -C'H 

these compounds have respectively the formula Qjj.Q.jjp alJl< ^ 
CHjfC-H 
BrO-CHa' 

Crotonylene dibromide , CMeBrlCMeBr, is formed by adding bromine 
very slowly to well-cooled crotonylene. It boils at 146**—147° with 
slight decomposition. 

Isocrotonylene dibromide is prepared by treating the product of the 
action of bromine on monobromopseudobutylene with alcoholic sodium 
ethoxide. It boils at 149—150°. 

As crotonylene dibromide is more readily attacked by zinc-dust 
than isocrotonylene dibromide, the constitution of these comoounds 

OH.-0-Br OHv CdEfr 
CH,C.Br“ d BrikjH. t W’“- 
unites with bromine, forming a 
crystalline tetrabromide- which is converted into isodibromopsendo* 
butylene by the action of zinc-dust. W, 0. W* 


may be represented by the formulae 
iively, Crotonylene dibromide 


Conversion of Crotonylene Hydrobromide into Bromo- 
pseudobutylene. By M. PUckbrt (Anmlm, 250, 250—251).— 
Crotonylene dibromide,from angelic dibromide, unites with bromine in 
carbon bisulphide solution, forming tribromobutane. Zinc^dust acts 
energetically on the alcoholic solution of trichlorobutane, yielding iso* 
brorpopseudobutylene boiling at 86—88% This compound is loss 
readily attacked by an alcoholic # solution of sodium ethoxide than 
crotonylene hydrobromide. W, C. W. 


Arrangement of Atoms in Space. Part IT. By I. Wishxcws 
{At&wafew, 250, 224—230, and 251—254),—The results of the experi¬ 
ments of Hdlz and Puckert confirm the accuracy of the author’s 
speculations on the constitution of tiglic and angelic acids. 
J?seudobutylene boiling at 1—3° is represented by the formula 

Pseudobutylene forms a dibromide, from which isobrom'o* 
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CH 3 *0*H 

pseudobutylene, BrC'CEL’ * s eas % prepared, Orotonylene hydro- 

CH 3 -C*H . 1 

bromide or monobromopsendobutylene, is tbe geometrical 

isomeride of tbe preceding compound. Both substances unite with 
bromine to form ^-tribromobutane, CH 3 *OHBi"CBr 2 *CH 3} and with 
hydrogen bromide, forming ethyl methylcarbin dibromide, 

CH 3 -CH 2 -CBiyCH 3 . 

Orotonylene unites with bromine to form /fy-dibromopseudobutylene, 
OH *0*Br 

^ 3 ii (b. p. 147°), and /^-tribromobutane yields isodibromo- 
0H- 3 C-Br ^ v 3 

CH ’C # Br 

pseudobntylene, (b. p. 150°). Both compounds unite with 

bromine, forming the crystalline orotonylene tetrabromide. As treat¬ 
ment with a solution of sodium carbonate converts tiglio dibromide 
into orotonylene hydrobromide, and angelic dibromide into isobromo- 
pseudobutylene, the author hopes to eliminate HBr and C0 2 from the 
hydrobromides of tiglic and angelic acids, and in this way obtain 

pseudobutylene, ^and isopseudobutylene, ^ ^ , respec¬ 
tively. W. 0. W. 


Constitution of Cyanethine and its Analogues. By E, 
v. Meyer (J. pr. Chem. [2], 39, 156).—Cyanethine and its analogues 
are probably diazinea. The hydroxy-base of cyanethine can be ob¬ 
tained by the condensation of equal mols. of propionamidine and ethyl 
a-propiopropionate; it is therefore hydroxymethyldietJiylmetadiazine , 

*VTi nf " ■ 

and cyanethine is amdomethyldiethylmeiadi- 
aisine, CEt<^~ ctra> c '“«- 

Pinner’s dimethylhydroxypyrimidine (Abstr., 1886, 46) is identical 
with the hydroxy-base of cyanmethine (Abstr., 1883, 653 ; 1884, 
1292). A. G. B. 


Polymerides of the Nitriles; Dimolecular and Trimolecular 
Nitriles. By E. v. M mn ( J\ pr. Ohm « [2], 39, 188—198; compare 
this vol., p. ll4).—Dimolecular ethyl cyanide is imidopropionylethyl 
cyanide (this vol., p. 114); cyanethine is amidomethyldiethylmeta- 
diazine (preceding Abstract). 

Imidobemoylethyl cyanide , NHICPh'CHMe’GN, is obtained when 
benzonitrile and ethyl cyanide (equal mols.) react with sodium in 
ether; a red mass is formed which, when treated with water, yields 
sodium hydroxide and the imido-compound, which is dissolved in 
ethyl acetate and precipitated by petroleum in the. form of oblique, 
truncated prisms, melting at 97°. , 

^Bmzoylethyl cyanide, C0Ph*CHMe»0F* is formed when the above 
imido-compound is warmed with dilute hydrochloric acid. An oil is, 
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SquS riTwhiciT and gradu - 

*V“ S ^» •* p^r f 

2S““dSbKrA^i 1 it, w^ g M, - 

OMm., 51,176), who have criticised his views on tna o 

dimolecular ethyl cyanide. ^ N=CPh >QMe { di . 

AmidomethyldiphemjImetadianne, CPh^.Q^a^ v » 

i- obtained when the product of the *■£££ 

on ethyl cyanide is heated at 1M »Sing mass is treated 

nitrile in a sealed tube for three hours, tbe resnito“J® ^ from 

with ether and then with wa er a nd is sparingly 

ss *£%t £* - sajasfs 
spws star s sjgtiA -y- 

™ tei ..dd.d 

rive, CnH 3 N(NMe)0, forms prisms which melt at 121 122^ ^ 

-ft “ 

153—154°. It is being further investigated. • A * * 

; :h: 

*nA +hft whole cautiously heated on a water-bath, Ihe methyl oxaiatj© 
mted°^y^^stion°with water At 70°^To^ehy^ate^he^lcolml^us 

ST£gbel!?nd of many operations performed and. results ob- 
tailed,’ which, although not finally employed,ledJJJ*'^Se e ££ 

fresh measures and warned them against false results. Inthe estima^ 

faon of tension it was found that air-free alcohol bumped seriously, 

5 S *•»‘“p 4 *“ lh ; r? 

fc«^ SSymentof alcohol containing air was infinitesimal, the remain^ 
#•*: • wSities, &c., were determined without freeing the alcohol from 
An abstract of the result of the vapour-tension determinations 
in the following table -, in the brigmat memoir,’figures are 
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Table of Vapour-tension of Methijl Alcohol in 

at 0°. 


Millimetres of Mercury 


Temp. Tension. 

0° 297 

10 53*8 

20 94-0 


Temp. Tension. 

30° 158*9 

40 259*4 

50 409*4 


Temp. Tension. 

60° 624*3 

64-96 760*0 


The methods, apparatus, and calculations employed in the estima¬ 
tion of the specific gravity are most fully detailed in a table, of which 
the following is an abstract, figures being given in the original for 
each percentage:— 


Per cent, of 

Sp. gr. 
at 0°. 

Sp. gr. 

Per cent, of 

Sp. OT. 

Sp. OT. 

CH a -OH. 

at 15-96°. 

CH s -OH. 

at 0. 

at 16-96°. 

0 

999-87 

999-07 

60 

909-17 

897-98 

10 

984-29 

982-62 

70 

886-87 

874-87 

20 

972-33 

968-08 

80 

863-14 

850-35 

30 

960-57 

953-67 

90 

837-51 

823-96 

40 

945-7 

936-97 

100 

810-15 

795-89 

50 

928-73 

918-55 



E. W. P. 


Products of the Slow Combustion of Ethyl Ether. By L. 

Legler {fihem. Oentr 1888, 1604). —The solid, substance obtained by 
the author by the slow combustion of ethyl ether is hexaoxymethylene 
peroxide , CeHiaOejSHgQ. When treated gradually with ammonia, 
fiexaoxymethylenediamine , C 6 Hi20«N 2 is formed. The oxide is decom¬ 
posed by alkalis into formic acid and hydrogen. With gaseous 
ammonia, it explodes ; with bromine water, it forms an orange-yellow 
precipitate, which gives off bromine when exposed to the air, with 
formation of hexamethyleneamine dibromide, CsHiABra. 

J. W. JU 


Products of Alcoholic Fermentation, with Special Reference 
to the Formation of Glycerol. By V. Thylma^n and A. Hilgbr 
{Ohm, Gentry 1889, 260*, from Arch Eygime, 8, 451—467),—From 
a series of experiments on alcoholic fermentation, the authors have 
deduced the following results:—(1.) Slow fermentation at a low 
temperature reduces the formation of glycerol. In one case the 
fermentation lasted 25 days at 15°, when the proportion of alcohol to 
glycerol, was ,100 : 1‘638, (2.) The minimum relation of 100 parts 
of alcohol to 7 parts of glycerol in the case of the fermentation of the 
juice of the grape, is not at all applicable to a solution of pure sugar. 
The average ratio in 21 fermentations of pure sugar solutions with 
ordinary beer yeast was 100 : 4*6. (3,) The addition to sugar solu¬ 
tions of other food, results in the formation of a high proportion of 
glycerol. (4,) The presence or absence of air during fermentation 
appears to have no influence on the result. (5.) A temperature of 
35* reduces the rate of fermentation, and at the same time the pro¬ 
portion of glycerol, is diminished. The rate of fermentation may be 
reduced by using a concentrated solution of sugar, but in this case the 
proportion of glycerol is increased. J, W, L. 



580 ABSTRACTS OF CHEMICAL PAPERS. 

Combination of Mannitol with Aldehydes of the Acetic 
Series. By J. Metjnier ( Gompt . rend., 108, 408—410).—If aldehyde 
vapour is passed into a solution of mannitol in sulphuric or hydro¬ 
chloric acid, the aldehyde is absorbed. . The same reaction takes place 
if similar solutions of mannitol are agitated with paraldehyde, and 
the liquid becomes semisolid, owing to the separation of small, white, 
silky needles. 

The product is the same in both cases, and forms slender, white 
needles which melt at 174° if rapidly heated, but sublime at a much 
lower temperature if gradually heated. Sublimation is rapid at 
100—110°, and the product condenses in long, flexible needles. It is 
insoluble in cold water, but dissolves in 100 parts of water at 95°, it 
is only slightly soluble in cold alcohol, but dissolves readily in boiling 
alcohol. When.it is suspended in water containing 2 per cent, of 
sulphuric acid and steam is passed into the liquid, the compound is 
decomposed into mannitol and aldehyde. When heated with water 
containing a higher proportion of acid, it decomposes below 100° into 
mannitol and other products which have not yet been investigated. 
The quantity of mannitol is greater the lower the temperature at 
which decomposition takes place, and the smaller the proportion of 
acid present. 

This compound is an acetal formed by the union of mannitol with 
paraldehyde with elimination of 8 mols. H s O. When the acetal is 
formed from gaseous aldehyde, the conditions are identical with those 
under which aldehyde changes into paraldehyde. 

When an acid solution of mannitol is agitated with a mixture of 
acetaldehyde and'benzaldehyde in equal proportions, the ethyl com* 
pound is formed first, O. JEL B. 

Sorbite and its Occurrence in the Fruits of Rosacese. By 
O.*Vincent and De&aohanal (Compt rend,, 108, 354—356),— The 
sorbite was separated in the form of the dibenzoic acetal from con¬ 
centrated solutions which had previously been fermented with beer 
yeast, and treated with basic lead acetate. Unlike mannitol (pre¬ 
ceding Abstract), it yields no acetal with the aldehydes of the acetic 
series. Sorbite was obtained from pears, apples, medlars, the fruit of 
the evergreen thorn, and Brittany cider, With a Laurent’s shadow 
polarimeter and a tube 50 cm. long, it was found that the rotatory 
power is [a]i> = —so that sorbite, like mannitol, is laevogyrate, 
and contains asymmetrical carbon-atoms. The rotatory power is in¬ 
creased, but its direction is changed by the addition of sodium borate. 
In a liquid, which contains in 100 e.c. 40 grams of crystallised borax', 
80 grams of sodium hydroxide solution of 36°, and 10 grams of 
sorbite, the rotatory power of the latter at 15° is [&]& =s + lf° 33'. 

*' When A dilute solution of sorbite is oxidised in the cold with a 
limited quantity Of potassium permanganate, it yields a reducing 
spgar and m acid. If the product is warmed with potassium 
hydroxide solution, an intense yellow coloration is produced. The 
' oxidised solution reduces ammoniaeal silver nitrate and Fehlin^a 
elution energetically even in tbecpld. ' ; : ^* * *, , ■ . - 

aorbite ia added to 2 part* b? fuming' nitric * acid, or U 
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a mixture of 4 parts of nitric acid and 10 parts of sulphuric acid, no 
nitrogen oxides are evolved, but an oil separates and rises to the top. 
The product is poured into a large quantity of water, the oil separated 
by treatment with ether, the ethereal solution agitated first with a 
solution of potassium carbonate, then with the solid salt and the 
ether expelled by slow evaporation. The yellow oil thus obtained is 
a nitro-derivative, which takes fire in contact with a burning sub¬ 
stance and detonates violently when struck with a hammer, 

0. H. B, 

Quereitol. By H. Kiliani and C. Scheibleb (Ber., 22, 517—520). 
—When finely divided quereitol (5 grams) is treated with nitric acid 
of sp. gr. l*3y (15 grams) first at 20° for about 12 hours and then at 
about 30° until evolution of gas ceases, mucic acid (5 to 6 per cent.) 
separates from the solution in the form of a colourless, crystalline 
powder. The colourless mother-liquors on neutralisation with calcium 
carbonate gradually become deep-red, and on mixing the filtered 
solution with alcohol, impure calcium trihydroxyglutarate is, precipi¬ 
tated. This acid, which is only formed in very small quantities, was 
identified by means of the normal calcium, salt (this voh, p. 82), 

These results seem to show that Kanonnikoff’s constitutional 
formula for quereitol is not correct. F* S. K. 

Saccharification of Dextrin by Diastase. By L. Lindet 
(Oomph rend., 108,453-—455),—The author has reinvestigated the 
influence of maltose in checking the conversion of dextrin into sugar 
by the action of diastase. Phenylhydrazine was used to completely 
or partially remove maltose from the liquid. In an ordinary wort or 
must, saccharification stops when the maltose reaches a maximum, 
hut recommences if the maltose is removed by alcoholic fermentation 
or by precipitation. These results confirm the earlier experiments of 
JPayen* C. H. B. 

Formation of Saccharoses from Formaldehyde, By O. Bo gw 
(B er., 22, 470—478).—As has been previously stated (compare 
Abstr., 1888, 358), some bases have the power of causing the con¬ 
densation of formaldehyde to a far greater extent than others; lead 
oxide, for example, although without action in the cold, has a remarkr 
ably' powerful action at a moderately high temperature even when 
present in very small quantities* Lime is a better agent than 
baryta, and both are far more powerful than soda or potash. A 3 por 
cent* solution of formaldehyde was shaken with a little lime; after 
half an hour the solution was filtered and divided into two portions, to 
one of which concentrated sodium carbonate solution was added as 
long as a,precipitate of calcium carbonate was produced. Alter keeping 
for four days in closed vessels, condensation was at an end in the 
portion containing lime, but in the solution containing soda not a 
trace of sugar was formed, even after six days, the aldehyde having 
been partially converted into formic acid, but the greater part remain¬ 
ing unchanged. On warming this solution, a small quantity of sugar 
was fprmed, but it was immediately decomposed again, the solution 
becoming yellow/ In other experiments with potash and soda, 1 per 
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cent, of the alkali was added to a 1 per cent, solution of formaldehyde 
and kept at the ordinary temperature; the results were as unsatisfac¬ 
tory as before. When a 0*1 per cent, solution of formaldehyde is 
gently warmed with a 0*1 per cent, solution of potassium carbonate 
for several hours, a product similar to crude formose is obtained. As 
a rule the more concentrated the formaldehyde solution and the 
stronger the base, the larger the quantity of formic acid produced and 
consequently the smaller the quantity of sugar. Magnesia produces 
no condensation in a 1 per cent, or even in a 0*1 per cent, solution of 
formaldehyde, even on heating at 80—90° for several days; the 
solution obtained by shaking lead oxide with magnesium sulphate 
{loo. cit .) contains a small quantity of lead oxide, and it is to this base 
alone that condensation is due. The production of sugar which is 
observed when dilute formaldehyde solutions are treated with metallic 
lead is also due to the formation of lead oxide or hydroxide. When 
a solution of formaldehyde is heated at 80—90° with granulated 
metallic lead, slight evolution of gas occurs, and the solution becomes 
turbid owing to the separation of lead hydroxide; only traces of sugar 
are formed during the first hour, but at the end of the third hour 
condensation is complete. In presence of sulphates, the lead is 
attacked much more slowly, no turbidity is produced, and the conden¬ 
sation takes 6 to 10 times as long. The condensing action of commer¬ 
cial tin (he. cit.) is due to the presence of small quantities of lead, and 
the sugar (pseudo-formose) which is formed is a mixture of several 
isomeric saccharoses. 

The condensing action of bases is doubtless due to the intermediate 
formation of some unstable compound of formaldehyde with the 
base, as is shown by tbe fact that a solution of formaldehyde* free 
from formic acid, dissolves more lime than water does. 

When litharge (about 15 grams) is warmed with a 16—20 per 
cent, solution of formaldehyde (25 c.c.), the oxide increases con¬ 
siderably in volume and becomes converted into a white, spongy mass, 
a small portion being reduced to metal. This powder, after washing 
with water, pressing, and drying over sulphuric acid, contains un¬ 
changed lead oxide, probably also hydroxide, hut on heating, it 
blackens with separation of metallic lead and is then immediately con¬ 
verted into the yellow oxide. It has no smell, but when heated alone, 
or with water, or with dilute sulphuric acid, the penetrating odour of 
formaldehyde is pei'ceptible. It induces silver nitrate solution at the 
ordinary temperature, the metal being deposited. This white powder 
is, therefore, a compound of lead oxide and formaldehyde, and its 
formation is distinct evidence in favour of the glycol formula for the 
latter. 

Numerous experiments were made tinder varying conditions with 
bases, compounds of bases (amongst others calcium and magnesium 
acetate), and salts with an alkaline reaction, but no naturally occur-, 
ring saccharose was obtained. A feeble electric current passed 
through the mixture was also without effect on the result. It was 
noticed, however, that seemingly inconsiderable alterations in the 
mode of condensation often influenced tbe relative quantities of the 
various sugars produced, and it was found that by diminishing the 
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quantity of the condensing agent the proportion of the more stable 
sugars could be augmented. Formose, on the other hand, is formed 
when condensation takes place easily and rapidly. 

The author gives hypothetical graphic formulae for formose and 
levulose, and also attempts to show by graphic formulae in what 
manner the condensation of formaldehyde by lime may be supposed 
to take place. According to these views a base containing more than 
two hydroxyl-groups would limit the freedom of rotation of the 
carbon-atoms, and would lead to an increased formation of those sugars 
analogous to the natural saccharoses.^ The striking energy of lead 
oxide may, therefore, be due to the existence of a hydrate, Pb 2 (OH) 4 , 
and with this base the author succeeded in obtaining a mixture of 
sugars, amongst which is one ( methose) which ferments with yeast. 
The method which yields the largest proportion of this sugar (about 
20 per cent.) was found to be the following:—Formaldehyde 
(40 grams) in aqueous solution of known strength is added to water 
(4 litres), the solution mixed with magnesia (0*5 gram) and magne¬ 
sium sulphate (2 to 3 grams), and then warmed at about 60° with 
granulated lead (350—360 grams) in a flask, which the solution fills 
almost entirely. The reaction is at an end when a small portion, on 
boiling, no longer smells of formaldehyde, which is the case after 
about 12 hours. The almost colourless syrup which remains when the 
solution is evaporated at 50°, is boiled with 80 per cent, alcohol, the 
cold solution mixed with ether to precipitate magnesium sulphate, and 
most of the sugar tb n precipitated by adding ether and light petro¬ 
leum. The product i j again dissolved in absolute alcohol, the solution 
mixed with ether, t%e precipitated syrup dissolved in water, and the 
alcohol driven off by evaporation. The yellowish, extremely sweet 
syrup which is thus obtained reduces Fehling’s solution very eperge-^ 
tically, and is less readily attacked by bromine than is de^rbse; it 
yields humous substances when warmed with hydrocH“6fTo acid, gives 
a yellow dsb-brown colour with alkalis,.and"shows^all the most import¬ 
ant properties of a natural saccharose. It enters into lively fermen¬ 
tation when treated with yeast in aqueous solution, but a large 
quantity of the sugar, probably formose, remains unchanged even 
when left in contact with yeast for eight days? the ethyl alcohol 
produced was identified by its smell, by the iodoform reaction, and by 
oxidation to acetaldehyde. The crude syrup is almost completely 
decomposed when warmed for three hours with 7*5 per cent, hydro¬ 
chloric acid, yielding humous substances and furfuraldehyde, so that 
the sugar which ferments resembles levulose rather than dextrose. 
(Compare Sieber/ anal, Ghent,, 24 , 187.) The crude syrup 
yields an oily mixture of osazones from which, by washing with'cold 
96 per cent, alcohol and reerystallising the residue, an osazone, 
melting at 205—206% can be isolated^ This compound, 
crystallises in yellow needles, and in appearance and solubility in 
absolute alcohol is very similar to phenylglucosazone. That this 
osazone is a derivative of the fermenting sugar is shown by the 
following experiments*Two equal portions (10 c.o.) of the crude 
syrup were taken; one was mixed with 8 vols. of water and fer¬ 
mented with yeast for one day at the ordinary temperature. The 
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osazones were then prepared from the two portions separately, and 
treated in the same way with benzene, ether, and cold absolute alcohol. 
The weight of the residual sparingly soluble osazone obtained from 
the non-fermented portion was 26 per cent, of the total mixture of 
osazones, in the other case it only amounted to 11‘5 per cent. The 
osazone (0*4 gram) was reconverted into sugar by Fischer’s method 
(Ber., 22, 87) ; the sugar fermented with yeast, but only slowly, and 
was not entirely decomposed until the third day, perhaps owing to the 
diluteness of the solution. S. K. 

Formose. By O. Loew (Bar ., 22, 478 — 482).— 1 The mixture of os¬ 
azones which is obtained from the crude formose, prepared by treating 
a 3*5— 4t per cent, solution of formaldehyde with lime, consists prin- 
cipally of three compounds (compare Fischer, Abstr., 1888, 590);— 
(1) Formosazone, which constitutes 75—82 per cent., or probably 
more, of the crude product; this compound is readily soluble in ethei*, 
and thereby differs from all other known osazones; (2) an osazone 
(16—20 per cent.), probably a mixture, which is sparingly soluble in 
ether, but very readily soluble in absolute alcohol; (3) an osazone 
(3—4 per cent.) insoluble in ether and very sparingly soluble in cold, 
absolute alcohol. The relative quantity of formose in the crude 
product is considerably diminished when more dilute solutions of 
formaldehyde are employed, and when a large quantity of thin milk 
of linfe is used instead of a thick paste; with a 1 per cent, solution 
the formosazone only forms 48—53 per cent, of the total osazone 
weight. 

Pure formose, prepared from the osazone, is a syrupy sugar, readily, 
soluble in strong alcohol and very easily changed by acids or alkalis. 
When warmed with hydrochloric acid it yields humous substances, but 
no levulose, and when heated at about 100° it turns brown, and is 
converted into a substance with a bitter taste. It undergoes the 
lactic fermentation, but ^does not ferment with yeast. Brajuine acts 
on it more rapidly than" on levulose, but much more slowly than on 
dextrose, converting it into oxalic acid and another acid, probably 
trihychoxybutyric acid; it is also oxidised by nitric acid, but no acid 
containing six atoms of carbon is produced. Its reducing power for 
Fehling’s solution is about the same as that of dextrose, but when 
treated with nascent hydrogen it is converted into a syrupy substance 
which has no reducing action. It combines readily with hydrocyanic 
acid, but the product is easily decomposed by concentrated mineral 
acids. The osazone (see above) begins to melt at about 130°. 1 

The article concludes with a reply to Fischer (loc, cii ),in which the 
author claims that he himself, and not Butlerow, first showed that 
several saccharoses could be obtained from formaldehyde. 

. F. S. K. ' 

Conversion of Ketones into Nitrosoketones. By L. CnAisuir 
and' O. Manasse (Ber., 22, 526—530).—Nitrosoketoues nan be ob¬ 
tained, as has been previously shown (Abstr., 1887, 944), by treating 
ketones with amyl nitrite in presence of sodium ethoxide 6v hydro¬ 
chloric acid. Further investigations have shown that with 1 some 
Jbtfanee’ sodium .ethoxide, with others hydrochloric, acid,gi?©s the 
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best results. Diethyl ketone and benzalacetone belong to the second 
category, nitrosomesifcyl oxide, on the other hand, can only be obtained 
by using sodium ethoxide. The nitroRo-derivafcive of methyl propyl 
ketone and phenyl ethyl ketone can be prepared by either method, 
but the yield is better when hydrochloric acid is employed. 

In preparing nitrosoketones by means of amyl nitrite and hydro¬ 
chloric acid, it is best to proceed as follows :—A small quantity of 
amyl nitrite is added to the ketone, then a little hydrochloric acid, 
and as soon as, but not before, the yellow coloration has disappeared, the 
calculated quantity of amyl nitrite is gradually added in small portions 
bo the well-cooled mixture, care being taken that the yellow colour has 
disappeared before each fresh addition of the nitrite. After keeping 
for a short time, the product is extracted with dilute soda, the alka¬ 
line solution shaken with ether to remove amyl alcohol, acidified with 
acetic acid or dilute hydrochloric acid, and the nitrosoketone extracted 
with ether. In the case of benzalacetone and propiophenone, it is not 
aecessary to extract with soda, as the product can be precipitated at 
mce, and almost entirely by adding excess of light petroleum. The 
field varies considerably, being in many cases 30—40 per cent., in 
others as much as 70 per cent, of the calculated quantity. Excess of 
amyl nitrite should never be present during the reaction, as the 
aitrosoketones are thereby readily decomposed. Nitrosoethyl phenyl 
ketone ( loo . cit .) is decomposed by amyl^ nitrite, yielding benzoyl 
acetyl, amyl alcohol, and nitrous oxide; nitrosoaeetone and nitroso- 
acetophenone are decomposed when warmed with amyl nitrite, but 
the reaction seems to take place in a different manner. 

Propyl nitrosomethyl ketone , COPrCKSTOH, crystallises from light 
petroleum in small, nacreous plates* melting at 48—51°. The osa-zone, 
trgHPhiOH-OPr.NsHPh, crystallises in needles and melts at 162—163°. 
The glyoxime , OPr(NOH>OH:f OH, melts at 168°. 

Nitrosodiethyl ketone , OHdSHOMe'COEt, crystallises in colourless 
plates melting at 59—62°. The osazone, N 2 HPh:CE^OMe:3Sr a HPh, melts 
at 166—169°. The. glyoxime is a ’ crystalline powder melting at 
170—172°. 

These two nitrosoketones are isomeric with methyl nitrosopropyl 
ketone, prepared by Meyer and Zublin (Abstr., 1878, 659) from ethyl 
sthyl&cetoacetate. 

Niirosomesityl oxide, CMe s *CH*C0 4 CKN'0H, crystallises from ben* 
aene and light petroleum in colourless prisms melting at 102°. 

Nitrosopropiophenone, COPh*CMe,*IsfOH, crystallises from alcohol 
and water in small, colourless needles melting at 108—110°. 

Nitrosobenzatacetom, CHPh;CH*CO<JHINOH, can be prepared as 
describe# above, or by gradually adding a mixture of nitrosoaeetone, 
feenzaldehyde, and ether, to well-cooled ether containing sodium 
athoxide in suspension, and decomposing the ice-cold solution of the 
resulting sodium salt with acids. It crystallises well from water, 
benzene, ethyl acetate, and chloroform, melts at 143—144°, and 
gradually decomposes with evolution of hydrogen cyanide. 

' ' F. & K. 
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Decomposition of Fats by Heating under Pressure. By 
Engler (Bar., 22, 592—597 ; compare Abstn, 1888, 928).—Two 
series of experiments with fish oil and ole’ic acid showed that when 
such compounds are distilled under increased pressure, the quantity of 
methane produced is increased and the quantity of carbonic anhy¬ 
dride diminished. 

When fish oil is heated under the ordinary atmospheric pressure, 
the greater portion distils between 360° and 420°, but in the closed 
glass vessels previously described (loo. cit.) it passes between 305° and 
about 425°. In the latter case, the principal portion (63T per cent.) 
distils in the form of liquid hydrocarbons (sp. gr. 0*837), and con¬ 
siderable quantities (8*9 per cent.) of gaseous, products, such as 
methane, olefines, carbonic oxide, and carbonic anhydride, are formed; 
the residual tarry mass, when heated under the ordinary atmospheric 
pressure, yields liquid hydrocarbons (16*5 per cent.) and coke or 
asphalte (11*6 per cent.). Triolein, when treated in like manner, 
yields liquid hydrocarbons (69*8 per cent., sp. gr. 0*845)^ and gaseous 
products (10 per cent.) ; the residue, on further distillation under the 
ordinary px^essure, yields liquid hydrocarbons (14*1 per cent.) and 
cote or asphalte (6*1 per cent.). If the small quantity of water 
which is formed and the undecomposed oil or triolein in the distillate 
is taken into account, the yield of crude oily hydrocarbons is 69*5 per 
cent, in the case of fish oil, and 73*7 per cent, in case of triolein ; the 
conversion into paraffins is almost complete with one distillation. 
Tfie following paraffins were isolated from the distillate of fish oil:— 
Secondary hexane (diisopropyl), boiling at 57—59°; sp. gr. 0*6677 at 
21°. Secondary heptane (ethylisoamyl), boiling at 88<—91°, sp. gr. 
0*6918 at 18°. Normal octane, boiling at 123—125°; sp. gr. 0*7044 
at 19°. Secondary octane (diisobutyl), boiling at 107—109°; sp. gr. 
0*702 at 17*5°. Normal nonane, boiling at 148—151°; sp. gr. 0*729. 
at 20*5°. . . 

The fraction 140° to 300° of the crude distillate obtained from fish 
oil, after purifying, bums in an ordinary petroleum lamp with a 
highly luminous flame. 

The crude product, which is obtained when triolein is distilled 
under pressure (10 atmos.), is a mobile, brownish-black, fluorescent 
oil of sp. gr, 0*780, and very similar to that obtained from fish oil, It 
, contains 2*5 per cent.-of ethereal salts, and yields to water 1*6 per 
cent., to soda 2 per cent., to concentrated sulphuric acid 15 per cent., 
and to fuming sulphuric acid 10 per cent, of its weight. , From the 
residue, normal hexame and normal heptane were isolated. 

F. S. K. 

Constitution of Diazo- and Azo-compounds of the Fatty 
Series, and of Hydrazine (Diamide) and its Derivatives. By, 
T, OuRTitrs (J*. pr. Ghem. [2], 39,107—139).—The author discusses 
these questions in the light of his recent researches on the subject 
(this vbl, pp. 340, 369, 376, 393). The constitution of ethyldiazo* 
N . /if \" 

acetate-is n.)>CH*COOEt, containing the group / n.)>0 j /which cha¬ 
racterises the diazo-compounds of the fatty series .' 
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Triazoace tic acid has the constitution 


N-CH(COOH)-IOr 

N-OH(OOOH)- 3 Sr:N 


>CH*COOH, 


which explains its splitting up under the action of water info 
hydrazine, H 2 N*NH 2 , and oxalic acid (or formic acid and carbonic 
anhydride). 

Hydrazine hydrate Is H 2 N‘hnE[ 3 *OH ; it evaporates completely in a 
vacuum over caustic potash, and solidifies in a mixture of solid car¬ 
bonic anhydride and ether to a crystalline mass, which melts below 

—40°. a. a. B. 


Bromine Additive Products of Angelic and Tiglic Acids. By 

M. Puckert (Annalen , 250, 240—250).—Angelic acid is best pre¬ 
pared by shaking a mixture of oil of Boman camomile (100 grams) 
with potassium hydroxide (51 grams) and water (51 grams), until the 
whole solidifies. After a few days a small quantity of water is added, 
and the layer of alcohol which rises to the surface is removed. The 
aqueous solution is acidified with sulphuric acid and extracted with 
ether. The residue which remains after evaporating the ethereal 
solution is pressed between bibulous paper and distilled. It melts at 
45 — 4 @° ? and boils at 185°. 100 grams of oil of camomile yield 

15 grams of angelic acid. Tiglic acid can be most economically pre¬ 
pared by slowly adding 150 grams of 2 per cent, sodium amalgam to 
10 grams of ethyl methylacetoacetate dissolved in 30 grams of water 
and a sufficient quantity of alcohol to yield a clear solution; during 
the operation, sulphuric acid is added so as to keep the mixture 
slightly acid, and from time to time the liquid mercury must be run 
off, and crystals of'Sodium sulphate removed. When all the amalgam 
is added, the solution is neutralised, evaporated to dryness, and 
extracted with absolute alcohol. The alcoholic solution is evaporated, 
the residue acidified with sulphuric acid and extracted with ether $ 
the ethereal extract is evaporated, and the residue on distillation 
yields tiglic acid. The dibromides are formed by slowly adding 
bromine diluted with carbon bisulphide to a solution of the acids in 
carbon bisulphide. Tiglic dibromide melts at 86—87°, and is insoluble 
in cold water, in which it remains in the crystalline state. Angelic acid 
dibromide molts between 50° and 57°, but after fusion it melts constantly 
at 64°, It is hygroscopic and liquefies in water. Tiglic acid dibromide 
Is decomposed by sodium carbonate, yielding erotonylene hy&robro.- 
mide. Under similar conditions angelic dibromide yields monobromo- 
pseudobutylene. The erotonylene hydrobromide is more easily reduced 
by an alcoholic solution of sodium ethoxide than the isobromopseudo- 
butylene from angelic dibromide. These results indicate that angelic 
and tiglic' acids are geometric xsomerides, having respectively the 
constitutions represented by the following formulas:— * 

UHa-O’H . H«0'CH 3 • 

OB^C-OOOE and OH a *u*OOQET 

, *, , \ W. 0. w. 

/ ■ ■ , rv* - . 2if 2 ' 
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Ethyl Monochloraeetoacetates. By A. Haller and A. Help 
(Gompt. rend., 108, 516—518).—Ethyl 7 -monochloraeotoacetato was 
obtained by the direct action o£ chlorine on the acetoacetatc at a low 
temperature. On fractionation, the chlorine-derivative boiled at 
188—189°. A solution of the monocbloracetoacetate in anhydrous 
ether or benzene was allowed to act on half its weight of pure potas¬ 
sium cyanide, the product was filtered, the filtrate treated with a 
further quantity of the cyanide, and the process repeated a 
second time. The formation of a certain quantity of insoluble ethyl 
acetoeyanacetate showed that some a-monochloracetoacetate was pi’o- 
sent. The ether was expelled from the filtrate and the residue 
was fractionated; unaltered cbloracetoaeetate passed over, and the 
remaining cyanogen-derivative boiled at 145—160° in a vacuum, 
The latter was treated with an alcoholic solution of hydrogen chloride, 
the precipitate of, ammonium chloride separated, and the ethereal salt 
treated with hydrocyanic acid, and afterwairis with an alcoholic 
solution of hydrogen chloride. After removal of ammonium chloride 
and ether and distillation in a vacuum, a small quantity of liquid was 
obtained which boiled at 200 °, and when saponified yielded a solution 
which with lime-water gave the reaction for citric acid. 

0 . h; b. 

Syntheses by means of Ethyl Cyanosuccinate. By L, Barth 15 
{Gompt. rend., 108, 29*7—300),—The hydrogen of the OH group in 
ethyl cyanosuccinate is readily displaced by metals or by alkyl radicles. 
The substitution of metals is effected by treatment with alkyl-metallic 
oxides; the substitution of alkyl radicles is accomplished by mixing 
the ethyl cyanosuccinate with a solution of an equivalent quantity of 
sodium in the particular alcohol and boiling the mixture with the ’ 
corresponding alkyl iodide. The excess of alcohol is distilled off, the 
residue diluted with water, extracted with ether, the ethereal solution 
dried over calcium chloride, and the ether distilled off. The products 
are colourless, oily liquids, of the general formula 

COOEt-CH 2 -CR(CN)’COOEt. 

Ethyl methylcyanosuocinate boils at 183—186° under a prossui’o of 
3*5 mm.; ethyl ethyleyanosmemate boils at 170—180° in a vacuum; ethyl 
propyhyanosuednate boils at 204—206° under a pressure of 45 mm. 

If ethyl ethylcyanosuccinate is allowed to remain for several weeks 
in contact with alcohol saturated with hydrogen chloride, it yields 
ethyl ethylethenyltricarboxylate , COOEt*CH 3 *CEt(COOEt) fl ; this boils 
at 187° under a pressure of 50 mm. CL H. B, 

Action of Bromine on Aconitic and Carballylic Acids* By E* 
Guinochet ( Compt . rend., 108,300—302),—Aconitic acid, when heated 
in sealed tubes at 115—120° for several hours with four molecular 
proportions of bromine, yields tribromoearballylic acid, 03 * 8 ^ 0 ^ 
which separates from alcohol of 90° in colourless crystals, yery soluble 
in ethyl alcohol, methyl alcohol, ether, and acetone, but insoluble in 
cold water and in chloroform. It decomposes slowly at 100°, and 
dissolves rapidly in hot water with decomposition and liberation 0 # 
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hydrogen bromide. When boiled with bai'ium hydroxide, it yields a 
considerable proportion of oxalic acid. The potassium salt of tribromo- 
carballylic acid forms a crystalline powder containing 1*5 mols. H a O; 
the ammonium salt crystallises in prisms very soluble in water; and 
the barium salt crystallises with 12 mols. H s O in colourless prisms 
which are very soluble in water, but do not dissolve in ethyl alcohol. 
The barium salt loses 9 mols. H a O in a dry vacuum or when exposed 
to air, and then undergoes no change at 100°, but begins to decompose 
at 115°. Cold aqueous solutions of all these salts give no precipitate 
with silver nitrate, but a hot solutiou gives au immediate precipitate 
of silver bromide* 

The action of bromine on carballylic acid yields the same derivative. 
In the first case, the tribromocarballylic acid is formed from the 
aconitic acid by direct addition of two atoms of bromine and substitu¬ 
tion of one atom of bromine for an atom of hydrogen, the change 
being analogous to the formation of carballylic acid by direct union 
of aconitic acid with two atoms of hydrogen. C. H. B. 

Oxidation of Galactosecarboxylie Acid. By H, Kiluni (Ber,, 
22, 521—524).—Galactosecarboxylie acid (Abstr., 1888, 581) is best 
prepared in large quantities by boiling the crude product of the action 
of hydrocyanic acid on galactose with lime; the lime is precipitated 
in the cold with oxalic acid, the filtered solution boiled with lead car¬ 
bonate and concentrated, crystallisation being promoted by rubbing 
with a small quantity of the crystalline lead salt. The latter is 
obtained from a small quantity of the puro acid, which is prepared by 
the method previously described (loe, tit)* The crystals are separated 
after one to two days, and purified by crystallising twice from boiling 
water (4 parts) with addition of animal charcoal. The pure salt is 
dissolved in water (5 parts),, treated with hydrogen sulphide, and the 
filtered solution evaporated under diminished pressure to avoid the 
formation of the lactone. 

Oarhoxygalactonic acid , C 7 Hj 2 0y, is formed when galactosecarboxylie 
acid (1 part) is heated at 50° for about 24 hours with nitric acid of 
sp, gr. 1*2 (li parts)* The solution is evaporated until free from 
nitric acid, taken up with water, the oxalic acid precipitated with the * 
requisite quantity of calcium carbonate, and the filtered solution 
neutralised with potash, evaporated to a syrup, and mixed with a 
large excess of acetic acid. Potassium hydrogen carbotoygaltictonute, 
2 G 7 H u 0 8 K + 3H<jO, separates on stirring, the whole becoming solid 
after 12 to 24 hours. It is purified by recrystallisation from 
water, from which it separates in aggregates of silky needles; it 
readily forms supersaturated solutions, from which it can be separated 
by adding alcohol or stirring. The cadmium salt, 07H I( A0a,2H 2 Q, 
prepared by decomposing a solution of the neutral potassium salt 
with cadmium nitrate, crystallises in colourless, nodular masses, 
consisting of small, slender needles. The free acid is obtained in 
microscopic prisms when a solution of the cadmium salt is treated 
with hydrogen sulphide, filtered and evaporated in a partial vacuum. 
It sinters together at 168°, melts at 171° with decomposition, and 

sparingly soluble in cold water, although more readily,than mucio 
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acid. The neutral potassium and sodium salt could not be obtained 
in crystals. The larium salt, + 3H 9 0, crystallises in 

small prisms or needles. 

Metasaccharic Acid. By H. Kiliani (Ber., 22, 524—525).— 
Maquenne (Abstr., 1888; 677) has observed that the diphenylhyclr- 
azide of ordinary saccharic acid has the same melting point as that of 
m etasaccharic acid, and resembles the latter in being^ almost insoluble 
in water, alcohol, and ether. The author finds by direct comparison 
that these two compounds can hardly be distinguished one from the 
other. 

The diacetyl-derivative of the double lactone of metasaccharic acid 
can be prepared by treating the anhydrous double lactone (2 grams) 
with acetic anhydride (3 grams) and concentrated sulphuric acid 
(8 drops). It melts at 155°, and is readily soluble in hot, glacial 
acetic acid, from which it crystallises in well-defined prisms. This 
compound is therefore quite different from the corresponding deriva¬ 
tive of saccharic acid (compare Maquenne, he. cit .), which crystallises 
in small rhombic plates melting at 188°. I 1 - S. K. 


Preparation, of Glyeoeine. By S. Gabriel and K. Kroseberg 
(Ber., 22, 426—428).—Glyeoeine is best prepared by heating potassium 
phthalimide (100 grains) with ethyl ehloracetate (65 grams) at 
140—150° (compare Goedeekemeyer, Abstr., 1888,1294). The pro¬ 
duct is poured into a dish, the powdered cake recrystallised from 
boiling 50 per cent, alcohol, and washed first with dilute alcohol and 
then with water: The yield of ethyl phthalylglycollate is about 97 
per cent, of the theoretical quantity. This compound is then decom¬ 
posed by heating with concentrated hydrochloric acid at 200° (compare 
Goedeekemeyer, he. cit.), when it yields about 96 per cent, of the theo¬ 
retical quantity of glyeoeine hydrochloride. 

In preparing glyeoeine in large quantities, the phthalyl-derivative 
(1 mol.) is hydrolysed by boiling for a short time with alcoholic 
potash (10 per cent., 2 mols.). The clear liquid is mixed with fuming 
hydrochloric acid (2 mols.) and the glycocinephthaloylic acid, which 
* crystallises from the cold solution, is separated and washed with ice- 
cold water. The yield is about 85*5 per cent, of the theoretical 
quantity. The acid is then boiled for about two hours with twice its 
weight of pure hydrochloric acid (20 per cent.) with constant shaking, 
and' the diluted solution is separated from the phthalie acid by filtra¬ 
tion and evaporated. The residue is extracted with a small quantity 
of ice-cold water, the extract evaporated, and the residual glyeoeine 
hydrochloride washed with absolute alcohol. 

Qlycodnejphihalaylic acid , COOH'OsH^CO-NH-CHo’COOH, softens 
at about 100° and melts at 105—106° (compare Beese, Abstr., 1888, 
148). f; s. k. 


Ethylfemannaide. By A. Pittti (Ohem. Centr., 1888, 1529).— 
If ethylamine hydrogen malonate is heated at 160—200°, water and 

CH ; CG 

oil distil over. The latter, eihylfuimtrimide, 


an 
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Solidifies in crystals, is volatile and canstic, and tlio vaponrs cause a 
flow of tears. It is little soluble in water, very soluble in alcohol and 
v other, considerably soluble in benzene; from the latter it may be 
obtained in thick, lustrous crystals. It forms two compounds with 
bromine in ethereal solution, a liquid and a solid derivative; the 
latter is little soluble in ether, and does not melt at a high tem¬ 
perature. When heated with zinc-dust, ethylfumarimide emits 
vapours which, when brought into contact with a splinter of pine- 
wood moistened with hydrochloric acid, give the pyrroline reaction. 
When reduced with sodium amalgam, an oil is formed. With aqueous 
or alcoholic alkali solutions, a beautiful purple colour is obtained; by 
heating with solid potassium hydroxide, a violet substance is formed, 
which evolves ethylamine at a higher temperature. From the aqueous 
solution of the fused mass, hydrochloric acid precipitates fumaric 
acid. If ethylfumarimide is dissolved in somewhat concentrated 
potassium hydroxide solution, potassium ethyIfumaramate is formed; 
the free acid may be obtained from this on the addition of a mineral 
acid. 

JEJthylfumaramic acid , HHEt*CO*CHlGH‘COOH, melts at 125—126°, 
crystallises in lustrous, pearly scales, is very readily soluble in hot 
water and alcohol, fairly soluble in ether, insoluble in benzene. When 
heated, ethylfumarimide is regenerated. It combines directly with 
bromine. The copper salt is a blue, amorphous precipitate; the 
silver salt crystallises from water in microscopic needles. 

J. W. L. 

Substituted Asparagines. By A. Piutti (Chem. Oentr 1888, 
1530—1531 ).—p-Ethylasparagine^ NH*Et-CO'CH 2 -GH(^H 3 )'OOOH, 
is prepared by the action of a solution of ethylamine in alcohol on ethyl 
^-aspartate. An ethylamine salt first crystallises out, which melts at 
about 255° with decomposition. It reacts with cupric acetate to form 
the copper salt of /3-ethylasparagine, which crystallises out in light- 
blue, pearly flakes, nearly insoluble in water. Hydrogen sulphide 
decomposes this, and the precipitated /3-ethylasparagine is purified by 
recrystallisation from water. It forms thin, lustrous flakes melting 
at,258—260° with decomposition. It is not decomposed by magnesia* 
but with 30 per cent, potassium hydroxide it yields ethylamine and 
inactive aspartic acid. /3-Ethylasparagine is optically inactive. 

frAllylasparagine, C 3 H 5 *HH*CO*GH 2 'CH(NH^)*OOOH, is prepared 
in an exactly similar manner to the foregoing. It crystallises from 
water in lustrous, pearly flakes, melting at 258° with decomposition. 
It is anhydrous, readily soluble ip hot water, but little soluble in 
cold water, and very sparingly soluble in alcohol and ether. It is 
optically inactive. ' J. W. L. 

Attempts to prepare Titanium Ethyl. By E. Patrrno and A, 
Peratoker (Per., 22, 467—470). The compound TiCi^ZnEt* is 
obtained when titanium chloride (1 mol.) is gradually added to well- 
cooled zinc ethyl (2 mols.). An energetic reaction occurs, but no gas 
is evolved, and as soon as all the chloride has been* added the whole 
solidifies to a brown mass :Which is not changed even on heating. It 
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is decomposed with violence when mixed with water, yielding metallic 
zinc and a small quantity of an oil which can be separated by distil¬ 
ling with steam. This oil has no constant boiling point, but it can be 
separated into two fractions, namely, a portion boiling at 120 1S0°, 

which was proved to be octane, and a portion boiling at 220—270°, 
which contains considerable quantities (7*72 per cent,) of titanium, 
and is probably a mixture of octane and titanium ethyl. 


Condensation of 0-Ketonic Ethers with Bibasic Acids, By 
R. Fittig (Annalen, 250,166—178).—A discussion of the constitution 
of the condensation products of succinic and pyruvic acids with 
ethyl acetacetate and ethyl benzoylacetate, described in the following 
Abstracts. All these compounds are derived from the compound 

„ GR :ch „ „ xih:ch 

co< oh 2 -ch 2 ot oh - c <ch.6h, W. c. w. 


Condensation of Ethyl Acetoaeetate and Succinic Acid. By 

F. v. Eynebn (Annalen, 250 , 178—192).— Uthyl hydrogen methronate , 
CsB^OsEt, is prepared by heating for 10 hours a mixture in molecular 
proportions of ethyl acetoaeetate, acetic anhydride, and powdered 
sodium succinate which has been dried at 150°; the product is dis¬ 
solved in water and extracted with ether. The liquid which is left on 
evaporating the ethereal extract is rendered alkaline with sodium 
carbonate, and again treated with ether to remove any unaltered ethyl 
acetoaeetate; the alkaline solution is acidified with hydrochloric acid, 
and the new acid dissolved out with ether. Ethyl hydrogen methronate 
crystallises in needles and melts at 75*5—76°; it is freely soluble in 
alcohol, ether, chloroform, and benzene- The calcium and barium 
salts crystallise in needles containing 2 mols. H 2 0. The silver salt, 
CioHnOsAg, crystallises in needles and is soluble in hot water* Ethyl 
hydrogen methronate resembles ethyl hydrogen carhuvate in many 
respects. It is decomposed by boiling with baryta-water, yielding the 
barium salt of methronic acid. 

Methronic act'd, i^ 2 >CO, melts at 204—205°, decom- 

poses at a higher temperature, forming uvitie acid and carbonic anhy¬ 
dride, and dissolves in alcohol, benzene, and in hot water. The acid 
calcium salt, (C 8 H 7 0 5 ) 2 Ca, is very sparingly soluble in water. The acid 
barium salt is much more freely soluble. The normal barium salt, 
CsHeOsBa, is amorphous. In analyses of silver methronate, the per¬ 
centage of silver is invariably found too low for some unknown cause. 
Bieihylmethronate, C 8 B^ 0 5 Et 2 . is prepared by saturating an, alcoholic 
solution of ethyl hydrogen methronate with hydrogen chloride; it boils 
at 300—305°. Phenylhydrazine unites with ethyl hydrogen methronate, 
forming a crystalline compound of the composition OisHisKaQ* \ this 
melts at 133—134°, and is freely soluble in hot alcohol, but is insoluble 
in cold solutions of sodium carbonate or sodium hydroxide* 

»Phenylhydrazine and methronic acid unite, together, forming a 
neutral compound of the composition CuH^Q*; it melts at 211-^212° 
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with decomposition, and is freely soluble in alcohol. Methronic acid 
is not attacked by nascent hydrogen. W. 0. W. 

Barium and Calcium Salts of Uvic, Carbuvie, and Ethyl- 
carbuvic Acids. By P. Feist ( Annalen , 250,192—195 ).—Barium 
uvaie , (CfB^Oa^Ba + 4H 2 0, crystallises in fiat needles, soluble in hot 
water; the water of crystallisation is expelled at 120°. The calcium 
salt is deposited from a cold saturated solution in thick prisms con¬ 
taining 2 mols. H 2 0, and from a hot solution in needles containing 
4 mols. H 2 0. Carbuvie acid is less soluble in water than meth¬ 
ronic acid, but it is freely soluble iu alcohol; it melts at 230°, and 
decomposes at a slightly higher temperature. Barium carbuvate , 
C 8 Hfi0 5 Ba •+- 1-HoO, is deposited as a crystalline precipitate when 
barium chloride is added to ammonium carbuvate. The calcium salt 
is anhydrous, and is less soluble than the barium salt. These salts do 
not resemble the salts of methronic acid. Mthyl hydrogen carbuvate is 
freely soluble in alcohol, chloroform, benzene, and in warm carbon 
bisulphide and in light petroleum. The barium salt, (Gi 0 H ll O 6 ) 2 Ba 4- 
4H 2 0, is soluble in hot water and crystallises in needles. The calcium 
salt, (OioH n 0 5 ) 2 Ca + 3H 2 0, is also more soluble in hot than in cold 
water. These salts are quite distinct in their properties from those of 
ethyl hydrogen methronate. W. 0. W, 

Ethyl Acetoacetate and Pyruvic Acid. By A. Dietzel 
(Annalen, 250, 195—211).—Ethyl hydrogen methylmethronate is 
formed by heating a mixture of equivalent quantities of ethyl aceto¬ 
acetate, sodium pyruvate, and acetic anhydride in a large flask fitted 
with a reflux condenser. The temperature is gradually raised from 
70° to 140°. The product is poured into a shallow basin and heatedfat 
100°, with the occasional addition of small quantities of water in order 
to remove ethyl acetate, ethyl acetoacetate, and acetic acid; the residue 
is diluted with ether or chloroform and filtered, and after removing 
the ether or chloroform from the filtrate by evaporation, the residue is 
dissolved in boiling wdter and the solution energetically shaken. It 
is then treated with animal charcoal and extracted with ether. On 
evaporating the ether, ethyl hydrogen methylmethronate remains as a 
yellowish-red hygroscopic syrup. It is insoluble in water and carbon 
bisulphide, hut is freely miscible with the usual solvents. It is de¬ 
composed by solutions of sodium hydroxide or baryta, forming the 
sodium or barium salt of metbylmethronic acid. The acid is almost 
completely precipitated from these solutions by the addition of hydro¬ 
chloric acid. 

Pure methylmethronio acid i 

OH(COOH)-OHMe CMe(COOH)-CH,. 

CMe =: C(COOH/ 0r CMe:=G(CO.OHr ’ 

crystallises in needles or prism!, soluble in ether, acetic aeid, hot 
alcohol, and in hot water. It melts at 198°. The barium salt, 
CgHsOeBa + 2H 2 0, is deposited from, its aqueous solution as a 
hygroscopic, amorphous mass, hut it may be obtained,in crystals 
by the cautious addition of alcohol to the aqueous solution. The 
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calcium salt, C 9 H s 0 5 Ca + 3H 2 0, resembles the barium salt in its 
properties. The silver salt, C 9 H 8 0 3 Ag>, is crystalline and sparingly 
soluble in hot water. Ho acid salts of methyl methromc acid are 
known. 

Diethyl methylmeihronate ,, C 9 H s 0 5 Et 2j boils with slight decomposition 
at 279—280° (nncorr.). It is insoluble in water, but miscible with 
other solvents. It is decomposed by boiling with an alcoholic solution 
of potassium hydroxide, yielding ethyl hydrogen metliylmethronate, 
C 9 H 9 0 5 Et, and by an aqueous solution of potassium carbonate, 
yielding potassium methylmethronate. The ethyl barium salt, 
(CiiHi 3 0 5 ) 3 Ba + H a O, is amorphous. The calcium salt, (CiiHi 30 5 ) 2 Ca 
4- QTT gOj crystallises in needles which are soluble in water and in hot 
alcohol. The silver salt, CiiHi 3 0 5 Ag, is freely soluble in alcohol and 
ether. The salts of the heavy metals are as a rule insoluble in water, 



is prepared by heating methylmethronie acid in an atmosphere of 
carbonic anhydride. It is less soluble in water than methylmethronie 
acid, hut dissolves freely in alcohol, light petroleum, chloroform, 
benzene, ether, and acetic acid. The acid is reprecipitated from con¬ 
centrated 'aqueous solutions by sulphuric acid, and from its alcoholic 
solution by hydrochloric acid. Methyluvic acid melts at 98° and 
sublimes at 100°, but melts under water at 85—86°. The barium salt, 
(0 8 H 8 0 3 ) 2 Ba 4- 4H 2 0, crystallises in rhombic prisms. The calcium 
salt also crystallises with 4 mols, H 2 0 in plates. It is insoluble in 
alcohol. The crystalline silver salt melts at 150°, decomposing into 
silver and methyluvic acid. The ethyl salt, G 8 H 9 0 3 Et, boils at 
218—219° (nncorr.), and is miscible with the usual solvents, excepting 
water; it is slowly decomposed by water, and rapidly by an alcoholic 
solution of potassium hydroxide, yielding alcohol and methyluvic acid. 

Methyluvic acid is decomposed by prolonged boiling, yielding di- 

„ „ , , CHn^OMe „-CH:CMe 

meilylhetopentene, CO< or CO^.^, and on 

one occasion the author also observed the occurrence of a crystalline 
compound, which he regarded as an analogue of uvinone described by 
Paal and Dietrich (Abstr., 18S7, 658). Dimethylketopentene boils at 
118—119°; it is not miscible with water. W. 0. W. 

Succinic Acid and Ethyl Benzoylaeetate. By A. Schloesser 
(Annalen, 250 , 212—223).—Ethyl hydrogen phenythrohate, 
C 13 H 9 0 5 Et, is prepared by heating at i00° for 15 hours ethyl, benzoyl- 
acetate (1 mol.), dry sodium succinate (1 mol.), and acetic anhydride 
(2 mols.)* It crystallises in needles freely soluble in alcohol, ether, 
benzene, ahd>chloroform, and melts when dry at 112*5°, but under 
water its melting point lies below 100°* The calcium salt, 
(C^Si 30 6 ) 2 Ca 4- 3H 2 0, is deposited from alcohol in beautiful needles. 
It is less soluble in water than in alcohol. The barium salt, 
(CjsHjsO^Ba -f H s O, crystallises in rhombic plates, and is more 
soluble in water than the calcium salt. w 
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The silver salt is amorphous. The salts of this acid are decom¬ 
posed by boiling with baryta-water, yielding barium phenythronate, 
0i 3 H s 0 5 Ba + H 2 0. This salt is very soluble in water, but "insoluble 

■ J7 . ., CH(COOH)*CH. ^ 

in alcohol. Phenythronic acid , melts at 

192—193°, and crystallises in silky needles. It is soluble in alcohol 
and in boiling water. The calcium salt contains 3 mols. ELO. 
About 20 parts of water are required to dissolve one of the salt. The 
silver salt, C^HgOsAgs, is an amorphous powder insoluble in water, 
but it becomes crystalline when rubbed with a glass rod. Diethyl 
phenythronate , Ci 3 H a OsEt 2 , melts at 44*5°, and forms rhombic crystals. 
When phenythronic acid is rapidly heated in a bent tube, a mixture 
of phenuvic acid and phenylketopentene distils over. Phenuvic acid , 
GHTPli 

CO<- ’J > melts at 144—145°, and is freely soluble in 

O Ho* Cfi’ 0 O U JdL 

alcohol, benzene, and light petroleum. The calcium salt, 
(C 12 H 9 0 3 ) 2 Ca + 2H 2 0, forms colourless needles. Barium phenuvate, 
(CisHgC^Ba -f H 2 0, dissolves more freely in water than the calcium 

CH’CPh 

salt. The silver salt is amorphous. Phenylketopentene, CO<^* i , 

Oid. 2 *Cll 2 

crystallises in colourless prisms soluble in alcohol, ether, benzene, 
chloroform, and carbon bisulphide. It melts at 40°, and is identical 
with Paul’s phenylmethylfurfuran (Abstr., 1885j 248). 

w. c. w. 


Effect of J3iiophen and its Homologues on the Colour 
of the Derivatives of -Benzene and its Homologues. By A. 
Bidet ( Gompt . rend., 108, 520—522).—The yellow tint of nitro¬ 
benzene and nitrotoluene, which becomes darker on exposure to light, 
is due' to the presence of small quantities of nitrotlnopken and its 
homologues, and if these are removed the nitrobenzene and nitro¬ 
toluene are practically colourless, and are not affected by light. They 
have, moreover, a much pleasanter odour than the ordinary prepara** 
tions. Phenols free from thiophen-derivatives remain white. Pure 
aniline and its homologues are colourless when freshly distilled, and 
become yellow after some days, but never acquire the dark tint of 
ordinary aniline and toluidine. Pure aniline and toluidine mixed in 
the proportions necessary to give magenta, yield only a very small 
quantity of this dye when heated with arsenic acid. If, however, a 
small quantity of nitrothiophen is added, the ordinary yield is 
obtained. 

The effect on the colour and other properties of the benzene com¬ 
pounds is a much more delicate test for thiophen than the ordinary 
isatin reaction. 

Thiophen and its homologues may be removed by very careful 
fractionation, by repeated crystallisation, or by treatment with 
sulphuric acid. If nitrobenzene is dissolved in sulphuric acid, gently 
heated, and poured into water, and this process is repeated several 
times, the, nitrothiophen remains in the aqueous acid/ 0* H. B. 
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Aromatic Nitriles. Benzyl Cyanide and Hydratroponitrile. 
By V. Meyer (Annalen, 250, 118—125).—In benzyl cyanide, 
CH>PlrC£^, one hydrogen-atom can be displaced by benzyl, and in 
diphenylacetonitrile, CH*Pii 2 ClS’, the substitution can be even more 
easily accomplished, but in benzylphenylacetonitrile, CHPhBz’CN, 
the hydrogen-atom cannot be displaced by benzyl. The hydrogen 
can also be displaced by benzyl in hydratroponitrile (methylbenzyl 
cyanide). Hydratroponitrile is most conveniently prepared by mixing 
benzyl cyanide with an equivalent quantity of freshly fused and 
powdered sodium hydroxide, methyl iodide is added, and the mixture 
gently warmed. The crude product of the reaction is distilled to 
separate benzyl cyanide and hydratroponitrile from the bye-products. 
When the nitriles are mixed with sodium ethoxide and benzaldehyde, 
the benzyl cyanide forms <&-phenylcinnamonitrile which boils at 3b0°, 
and the benzylmethyl cyanide remains unaltered, and can easily be 
obtained in a pure state by fractional distillation. 

Phenyleinnamomtrile is formed when a mixture of benzyl cyanide 
and benzyl chloride is boiled with solid sodium hydroxide. 

W. 0. w. 

Replacement of the Methylene Hydrogen-atoms in Benzyl 
Cyanide. By H. Janssex (Annalen , 250, 125—140).—By the action 
of benzyl cyanide (1 mol.) on solid sodium hydroxide (1 mol.) and 
benzyl chloride, a good yield of benzylbenzyl cyanide is obtained, but 
if the proportions of benzyl cyanide and sodium hydroxide are doubled, 
phenyleinnamomtrile, CH # PhiOPlrClSr, is the chief product of the 
reaction. This nitrile is also formed when benzylbenzyl cyanide is 
treated with benzyl chloride and sodium hydroxide in molecular pro¬ 
portions. The conversion of benzylphenylacetonitrile into benzyl-, 
phenylacetic acid by the action of strong hydrochloric acid at 130° is 
quantitative. 

The cyanides obtained synthetically by the action of phosphorus 
pentachloride on benzylphenylacetamide from dibenzylcarboxyliq acid , 
and from #-phenylhydrocinnamic acid are identical with benzyl¬ 
benzyl cyanide derived from benzyl cyanide. 

Hydratropic acid can be prepared from acetophenone* For this 
purpose, strong hydrochloric acid (44 grams) is very slowly dropped 
on to pure potassium cyanide (30 grams) moistened with 30 drops of 
water, and covered with 50 grams of acetophenone. After an 
interval of 24 hours, the cyanhydrin, OH'CMePh’CN, is treated 
with hydriodic acid in sealed tubes at 150—160°. 30 grams of 

hydriodic acid and 1*7 grams of amorphous phosphorus are required 
for 10 grams of the cyanhydrin. The crude product is mixed with 
dilute sodium hydroxide solution, and on the addition of an acid to 
the alkaline solution, hydratropic acid is precipitated. The amide 
crystallises^ in plates, and melts at 91—92°. The nitrile boils at 
230—232° without decomposition, and is soluble in alcohol and ether. 
The methine hydrogen-atom can be displaced by benzyl, yielding benzyl - 
hydratrcrponii'nle, a yellow oil boiling at 335—837°. When heated 
with hydroehloric acid, it is converted into hemyttiydrair&piG acid; 
this is freely soluble in alcohol and ether, crystallises in colourless 
needles, and melts at 126°. The sodium salt, C 18 Hkp»Na 4- 7H*0, 



ORGANIC CHEMISTRY. 


597 


crystallises in needles, and melts in its water of crystallisation at 45°. 
It is soluble in alcohol. The silver and copper salts are insoluble in 
water, but the copper salt is soluble in alcohol and ether. 

w. c. w. 

Substituted Benzyl Cyanides. By K. Keube (.Annalen , 250, 
140—146).—Dipbenylaeetonitrile may be conveniently prepared from 
diphenylacetic acid obtained by the reduction of benzilic acid with 
hydriodic acid. The ammonium salt of diphenylacetic acid is pre¬ 
pared by passing dry ammonia gas into an ethereal solution of the 
acid. The ammonium salt is heated at 230° in sealed tubes to convert 
it into the amide, which is converted into the nitrile by the action of 
phosphorus pentachloride dissolved in phosphorus oxychloride. 
Benzyl chloride acts on an alcoholic solution of sodium and diphenyl- 
acetonitrile, yielding lenzyldiphenylacetonitrile , CPh a Bz*C]Sr. The new 
nitrile is freely soluble in chloroform, ether, benzene, and hot alcohol, 
and crystallises in plates or needles. It melts at 126°. 

Methyldiphenylacetate is decomposed by sodium ethoxide with the 
formation of benzyl ethyl ether, methyl diphenylacetate, and dipbenylr 
acetic acid. Attempts to displace hydrogen by benzyl in benzo- 
phenone and triphenylacetonitrile led to negative results. 

Benzyldipbenylacetouitrile is decomposed with difficulty, but by 
the action of a mixture of strong hydrochloric acid and acetic acids 
at 200—2*20°, it is partly converted into benzyldiphenylacetic acid. 
Benzyldipheny laeetic acid is soluble in ether, alkalis, and in hot 
alcohol, but it is very sparingly soluble in hot water, and is repreci¬ 
pitated from alkaline solutions by the addition of an acid. It 
crystallises in needles, and melts at 162°. - The author regards the 
compound which Meyer (Abstr,, 1888, 702) obtained by the action of 
nitrons acid on dipbenylaeetonitrile as a polymeride of diphenylaceto 
nitrile. This substance melts at 200—202°, and crystallises in 
needles. 

Pwraiolylvhenylacetoniirile, prepared by the action of phosphorus 
pentaebloride on tbe amide of paratolylphenylacetic acid, crystallises 
in needles, melts at 59°, and is freely soluble in ether and in hot 
alcohol. It is converted into henzyltolylphenylaceionitrile by treatment 
with benzyl chloride and sodium ethoxide. The new nitrile melts at 
121°, and is deposited from its alcoholic solution in white needles. 
The preparation of methylbenzyl cyanide bas been described by Y. 
Meyer (see preceding page). It is converted into methylphenyl- 
acetie acid, identical with hydratropic acid, by, boiling with dilute 
sulphuric acid. MJiyTbenzyl cyanide boils at 243—245°. On hydrolysis, 
it yields ethylphenylacetic acid> which melts at 42° and boils at 
270—272°. The calcium salt crystallises in needles containing 
2 mols. HoO. The methyl salt boils at 228°. 

Phenylcinnamonitrile is formed by the action of benzal chloride on 
benzyl cyanide in the presence of solid sodium hydroxide* 

w. o. w. 

Condensation of Benzyl Cyanide and its Substitution Pro¬ 
ducts with Aldehyde and with Amyl Nitrite. By H. V. Fttosr 
(Annalen > 250 , 156—166).— ^Phenylcinnamonitrile is deposited as a 
crystalline mass when an alcoholic solution' of sodium ethoxide is 
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added to a mixture of "benzyl cyanide (10 grams) and benzaldebyde 
(9*5 grams) ; it crystallises from boiling alcohol in white plates, 
melts at 86°, boils at 359—360° (con\), and dissolves freely in ether, 
chloroform, benzene, carbon bisulphide, and in hot alcohol. It unites 
directly with two atoms of chlorine or bromine, fdrming compounds 
melting respectively at 129—130° and at 167—168°. a,-Phenylfurfur- 
acrylonitrile , C 4 H 3 0 *CH!CPlrCK 5 prepared by the action of an alcoholic 
solution of sodium ethoxide on a mixture of benzyl cyanide and furfur- 
aldehyde, melts at 42—43°; it unites with bromine to form a dibromide; 
this compound crystallises in six-sided plates of an orange colour, 
and melts at 118—114°. a-Phenylanisacrylonitrile, prepared from 
anisaldehyde and benzyl cyanide, forms white, needle-shaped crystals 
and melts at 93°. 

The condensation product of benzyl cyanide with metanitrobenzalde- 
hyde melts at 133—134°, and yields an unstable dibrom-additivo 
product melting at 128°. The corresponding ortho-compound forms 
yellow needles and melts at 127—128°. The dibromide is unstable 
and melts at about 129° with decomposition. a-Phenylparanitrocinna- 
monitrile melts at 117—118°. It does not form additive compounds 
with chlorine and bromine. Parabromobenzyl cyanide forms crystal¬ 
line condensation products with henzaldehyde, furfuraldehyde and 
anisaldehyde. These compounds melt at 111—112°, 65°, and 135° 
respectively. Substitution takes place when bromine is added to a 
solution of a-parabromophenylanisaerylonitrile, and a compound is 
formed of the composition Ci 6 H n lTOBr 2 . It is probably either 
OMe-CeHsBr* CH:G ( C e B^Br) • CST or OMe-0 6 HrOH:C(C (J H 3 Br,)*ON. 

The sodium salt of isonitrosohenzylcyanide is deposited as a crys¬ 
talline mass, on mixing together equivalent quantities of benzyl 
cyanide, amyl nitrite, and an alcoholic solution of sodium ethoxide. 
Isonitrosobenzyl cyanide has been recently described by A. Meyer 
(Abstr., 1888, 693). Parabromisonitrosobenzyl cyanide crystallises 
in plates and melts at 131—132°. It forms amorphous sodium, silver, 
and copper salts. W. C. W. 

Action of Chlorine and Bromine on Benzyl Acetate and 
similar^ Substances. By R Seelig (/. pr . OJiem. [2], 39, 
15/ 18/). /8 per cent, of the theoretical yield of benzyl acetate is 

obtained by heating benzyl chloride (150 grams) with fused sodium 
acetate (97*6 grams) and glacial acetic acid (200 grams) for 25 hours. 
With ammonia, benzyl acetate forms benzyl alcohol and acetamide * 
chlorine acts on it between 130° and 170°, forming acetic and benzoic 
chlorides; in the presence of powdered ferric chloride, parachloro- 
benzyl chloride is obtained in the cold. Bromine decomposes benzyl 
acetate m the cold, forming para- and ortho-bromobenzyl bromide 
fit x the ,o^A St ^ C v e C A°^r 2 , described by Miihlhauser and Hell 
(Abstr., 18/9, 705); near the boiling point, acetieand benzoic bromides 
are formed. 

Parabromobenzyl acetate melts at 32° and bods at 260-263°- 
fimide **** ^ ** th ® bo0ing point ’ formin g bromobenzyl 

.. JTeitber chlorine nor bromine act on ethyl benzoate or ethyl acetate 
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below 100°; at higher temperatures tlie latter yields, with chlorine, 
benzoic and acetic chlorides respectively, together with aldehyde. 

With chlorine, in the cold, phenyl acetate yields acetic chloride, 
chlorophenol, and chlorophenyl acetate; when heated, dichlorophenyl 
acetate is the chief product; in the presence of ferric chloride, tri- 
chlorophenyl acetate is also formed in the cold. The action of 
bromine is analogous. 

Benzyl acetate is converted into acetic acid and benzyl chloride by 
hydrogen chloride at 180°, and ethyl benzoate into benzoic acid and 
ethyl chloride. 

The author has already discussed the action of chlorine on toluene 
(Abstr., 1887, 362) ; he concludes with some general deductions as to 
the position in organic compounds of the hydrogen which is most easily 
attacked by the halogens. A. Gr. B. 

Action of Chlorine on Catechol and Orthamidophenol. By 

T. Zincke and F. Kuster (Per., 22, 486—497). The hexachloro- 
dikefcohexene obtained from catechol or orthamidophenol (com¬ 
pare Abstr., 1888, 1277) is identical with the compound formed when 
tetrachlororthoquinone is treated with chlorine. The difference in 
the melting points which was previously observed is due to the pre¬ 
sence of varying quantities of water; the compound C g C1g 0 2 ,2IL0 
readily loses water when recry stallised from a mixture of ether and 
benzene, its melting point being thereby raised and only becoming 
constant when the compound CsC] 6 0 2 ,H 2 0, which does not lose water 
yrhen recrystallised from hot benzene, is formed. 

Propylideneacetic acid is obtained when pentachlorobutenecar- 
boxylic acid is dissolved in dilute alkali and treated with 40 to 50 times 
its weight of 4 per cent, sodium amalgam, the whole being warmed 
for a long time to complete the reaction; the alkaline solution is first 
shaken with ether, then acidified and the acid extracted with ether 
and purified by fractional distillation. The yield is about 50 per cent, 
of the calculated quantity. It combines with bromine, yielding 
an oily bromide, and is identical with the propylideneacetic acid 
prepared by Komnenos (Abstr., 1884, 422). The 'barium salt, 
(Cj^COOJaBa, melting at 265—270°, and the calcium salt, with 1H S 0, 
are readily soluble in water, alcohol, and ether. The copper salt is a 
greenish, crystalline compound, melting at 91°. The diver salt 
separates from hot water in moss-like crystals. , The mercuric salt 
crystallises in needles. 

The reduction of pentaehlorobufceneearboxylic acid to propylidene¬ 
acetic acid shows that the constitution of the former is 

oci 2 :coi-oci;oci-oooh, 

. . CCVCCk - 

13 therefore ^ . ccl >CO, 

that of hexachlorohydroxypentenecarboxylic acid, 

■ Sfool> c( ° H) - COOH ' ; " 

' and that of hexachlorodiketohexehe, C01 2 <QQj^Q>CO. * * 


the constitution of hexachloroketopentene 
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The conversion of catechol and orthamidophenol first into ietra- 
chlororihoquinone and then into propylideneacetic acid proves that 
orthoqninone has the diketone constitution, and is also evidence in 
support of Kekule’s benzene formula. F. S. K. 

Orthonitroethylaniline and its Derivatives. By A. Hempel 
(J. pr. Ghent. [2], 39, 199—200).— Orthonitroethylaniline, 

m^CeE^REt, . 

is obtained by heating orthonitrophenyl ethylene ether with alcoholic 
ethylamine at 140°; it is an orange-red oil, distilling with decomposi¬ 
tion and is precipitated unchanged on adding water to its solution in 
acids. Dinitroethylaniline , C 6 H 3 (N0 2 y NHEt, is obtained by the action 
of nitrons acid on an ethereal solution of orthonitroethylaniline ; it 
forms lemon-yellow needles melting at 113—114°. Orthonitronitroso - 
ethylaniline is formed when sodium nitrite is added to a hydrochloric 
acid solution of orthonitroethylaniline; it crystallises in long, yellow 
needles melting at 32°. Orihamidoetkylaniline , NH 2 ’C 6 Hi*KHEfc, is a 
colourless oil boiling at 249° and becoming dark-r-ed in air. Orth- 
amidoethylacetanilid e, CsH^alELEtAc, obtained when acetic anhydride 
acts on an ethereal solution of orthamidoethylaniline, forms white 
crystals melting at 104°. Ethenylorthoethylphenylenediamine, 

c 2 h 3 <|->c 6 h j , 

crystallises from alcohol in slender, colourless, rhombic tables or 
prisms, melting at 178°. A. 4. ,B. 

Last Bunnings obtained in the Purification of Aniline and 
Tolxudine. By C. Hell and T. Bockenbach (Ber., 22, 505—514), 
—The dark oil which is obtained when the last runnings in the purifi¬ 
cation of aniline are acidified with hydrochloric acid and distilled with 
steam, consists of a variety of compounds which cannot he separated 
by fractional distillation. When boiled with a 5 per cent, solution of 
potassium permanganate, it yields various organic acids which remain 
in solution, and an oily product insoluble in water. After removing 
the supernatant oil and adding excess of sulphuric acid, a mixture of 
acids is precipitated from which by repeated fractional crystallisation 
of the lead and silver salts, terephthalic acid and a small quantity pf 
an acid melting at 228—232° were isolated. The latter crystallises 
in shining needles, and probably has the composition CioH ie 0 4 . The 
mother-liquors from these acids contain small quantities of acetic acid 
and its ne^t higher homologues, which can be separated by distilling 
.with steamYin one experiment, paratoluic acid was isolated from the 
non-volatile residue. The oily oxidation product yielded, on keeping, 
a crystalline substance, from which, by recrystallising from ether and: 
absolute alcohol, two compounds, one melting at 122*5°, probably a 
sulphone or sulpbone-derivative, the other melting at 66°, were 
isolated. The mother-liquors from the crystalline products can be 
separated^ by fractional distillation into a large portion boiling at 
255—259°, and a somewhat smaller fraction boiling at; 259— 264^ 
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The fraction 255—259° consists of a hydrocarbon, C U TL?, in- an 
almost pure condition. This hydrocarbon becomes gelatinous when 
cooled with a mixture of ether and solid carbonic anhydride, and 
when heated at 220° with concentrated nitric acid, it yields 
terephthalie acid. When boiled with a mixture of nitric acid and 
sulphuric acid, it yields a brown, oily nitro-compound, together with 
small quantities of a colourless, crystalline substance melting at 228°. 
The oily nitro-compound, when reduced with tin and hydrochloric 
acid, is converted into a white, amorphous base , which rapidly darkens 
in colour and is soluble in ether. The hydrochbride of this base is a 
semi-crystalline compound, which quickly turns dark violet; the 
j platinochloride, (CuHstNHo^HoPiCb, is a brown powder. 

The barium salt, (CuHsiSOs^Ba + H s O, is obtained in an impure 
condition when the hydrocarbon is treated with a mixture of ordi¬ 
nary and fuming sulphuric acid, and the acid isolated by neutralising 
with barium carbonate, filtering, and evaporating. The free acid, 
CuHsiSOJEE, is an olive-green liquid, which dissolves in water with 
a greenish colour. The lead salt crystallises with 1 mol. H>0. When 
the hydrocarbon is heated with bromine, it yields a syrupy mixture of 
various substances, from which a colourless, crystalline, bromc- 
derivative, CuHsoBra, separates after a long time; with excess of 
bromine, a syrupy compound, Ci 4 Hi 9 Br 3 , is formed. 

The oil, obtained in like manner from the last runnings in the puri¬ 
fication of toluidine, was investigated in the same way. The products 
obtained were the same as those described above, except that no 
nentral, crystalline substance was isolated, and the crystalline nitro¬ 
compound (m. p. 228°) was not formed on nitrating the hydro¬ 
carbon. 

These results show that the neutral compounds which form the 
subject of this investigation contain small quantities of sulphur com¬ 
pounds, but consist principally of aromatic hydrocarbons containing 
two side chains in the para-position, one of which, as shown by the 
production of paratoluic acid, contains only one carbon-atom. 

Pure terephthalie acid is best isolated from tbe mixture of acids 
which is so often obtained on oxidising aromatic compounds, by the 
following method:—The crude acid mixture is neutralised with 
ammonia, the solution precipitated with lead or silver nitrate, the 
precipitate boiled several times with water, decomposed with ammo¬ 
nium or sodium carbonate, and the acid precipitated from the filtered, 
alkaline solution, by adding nitric acid; this process is repeated several 
times. The acid is then boiled for a long time with water and lead 
carbonate, the whole filtered, the residue washed with hot water, 
treated with ammonium Carbonate, the acid precipitated from the 
filtered, alkaline-solution, washed, and converted into t hjjfto mtium 
salt. The filtrate from the latter contains the more reHHy soluble 
salts of the other acids and small quantities of strontium terephthalate, 
which can he separated by concentrating the solution. Strontium 
terephthalate , prepared by boiling the acid with strontium carbonate 
and a large quantity of water, crystallises in plates, and is very 
sparingly (1; 524*4 at 17°) soluble in water. Tbe zinc salt is a white, 
granular compound; the cadmium salt is crystalline. ¥. S. K. 

VOL. lvi. 2 s 
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Action of Sulphur on Tolmdine. By L. Gattermann (Ber 
22, 422—426).—Duisberg and Pfitzinger (communication to the 
author) investigated the yellow dye known as primuline, and found 
that if differed in all respects from the ihioparatoluidine described by 
Dahl and Co. (D. R.-P., No. 35,790) (compare Jacobson, this vol., 
p. 498). They found that the latter is moderately easily soluble in 
alcohol, from which it crystallises in colourless needles melting at 
191°, whereas the mother-substance of primuline is an intensely yellow, 
amorphous powder, very sparingly soluble in alcohol, and yields solu¬ 
tions showing a greenish-yellow fluorescence. The sulphonic acids, 
alkaline sulphonates, and the diazo-compounds of these two thio- 
bases also differ both in their chemical and physical properties. 

The author heated paratoluidine (100 grams) with sulphur 
(60 grams) at 185° for about 24 hours, and, after distilling the 
unchanged toluidine with steam, extracted the residue with dilute 
alcohol, thereby obtaining a compound, ChH 1<2 N 2 S, identical with that 
prepared in like manner by Jacobson (lac. tit). Its molecular weight, 
determined by Raoult’s method, was found to be 232*3 as a mean of 
two experiments. When treated with nitrous acid in boiling alcoholic 
solution, it yields a compound, C^HuNS, which crystallises from 
alcohol in colourless needles, melts at 118—119°, and is not acted on 
by acetic chloride or methyl iodide. When distilled with zinc-dust, it 
yields paratoluidine, and it forms an additive compound with bromine 
in glacial acetic acid solution. 

The base, insoluble in alcohol, which is the real mother-substance 
of primuline, is best purified by crystallisation from naphthalene. It 
is thus obtained in the form of a yellow, crystalline powder, and seems 
to have the composition CnHi^So. 

Ortbotoluidine also yields a thio-base when heated with sulphur. 
This substance crystallises from alcohol in yellow plates, melts at 
120°, and has the same composition as that obtained from paratolu- 
idine. With bromine it forms an additive compound, CuHiuSBr 2 , 
which crystallises from glacial acetic acid in yellow needles, melts at 
190°, and is not decomposed when boiled with potash. When treated 
with nitrous acid in alcoholic solution, it yields a basic substance 
which crystallises from alcohol in long needles melting at 48° (com¬ 
pare Green, Trans., 1889, 227). F. S. K. 

Behaviour of some Primary Aromatic Amines towards 
Sulphur. By R, Anschutz and G. Schultz (Ber„ 22, 580—586);— 
The base,^ CuH 12 hT 2 S (diamidostilbene sulphide), is obtained when, 
paratoluidine (2 mols.) is heated with sulphur (4 atoms) (compare 
Jacobson/bhis vol., p. 498, and Gat term ann, preceding Abstract). It 
yields an a&e%2-derivaiive, CuHuNjSAe, which crystallises from 
alcohol in small, yellowish prisms melting at 225°. 

DiamidodimeihylstiTbene sulphide^ C ie HisN 2 8, is best prepared by 
beating a mixture of amidometaxylene (400 grams) and sulphur 
{100 grams) at 185—195° until the evolution of hydrogen sulphide 
ceases., The product is dissolved in moderately concentrated sul¬ 
phuric acid, the solution gradually diluted, and the precipitate sepa- 
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rated, washed, and decomposed with soda. The base is then distilled, 
the distillate dissolved in modei’ately strong sulphuric acid, the solu¬ 
tion diluted, and the sulphate recrystallised from dilute alcohol. The 
free base crystallises from alcohol in yellowish-white prisms, melts at 
107°, boils at 282—284° (13—14 mm-), and is readily soluble in hot 
alcohol, but only sparingly in cold alcohol, and insoluble in water. 
It yields azo-compounds, amongst others- “Erika,” which dye cotton¬ 
wool directly hr a sodium sulphate bath. 

The acefyZ-derivative, CisBi&^aSAc,. crystallises from alcohol in 
small, colourless needles, melts at 227°, and is insoluble in water, 
but readily soluble in glacial acetic acid and boiling benzene. The 
bromo-devivabive, CieHi^SB^ *f CITC1 3 , separates in crystals when 
the thio-base is treated with bromine in chloroform solution ; it loses 
its chloroform at 100 CT , and decomposes without melting when heated 
at a higher temperature. The thio-base yields a sulphonic acid, the 
sodium salt of which is colourless the latter combines with vege¬ 
table fibres, to which it imparts a blue fluorescence. The sulphonic 
acid can he diazotised in the vegetable fibres, and combined with 
naphthol or naphtholsnlphonxc acids. 

The base, C^Hi^S, obtained in like manner from amidoparaxylene, 
crystallises from alcohol in long r yellowish needles melting at 144°. 
It yields an additive compound with bromine, and the acetyl- deriva¬ 
tive, CtsH^^SAc, melts at 212 ? . The azo-compounds derived from 
this base do not dye cotton-wool. 

Two tbio-bases, having-the composition C^Ho^S, are* formed when 
Y'-cumidine (3 to 4 parts) is heated with sulphur at 185—195° until 
evolution of gas ceases. If the product is treated with alcohol, the 
laiger part dissolves, and there remains a lemon-yellow powder which 
separates from hot alcohol or hot benzene in small, yellow, nodular 
crystals, melting at 183°. The mixture of bases obtained on evapora¬ 
ting the alcoholic solution is treated with sulphuric acid, the salts 
extracted with boiling water, recrystallised from alcohol, and decom¬ 
posed with alkali. When the free bases are recrystallised from 
alcohol, the compound melting at 183° separates first, and then a 
readily soluble base, which crystallises in yellowish needles melting at 
125°. F. S. 3L 

Preparation and Properties of Paraxylidine, By 0. 1ST. Win;, 
E, Bolting, and S. Forei* ( Ohem . Qentr ,, 1889, 253—254, from Bulk 
Soc . indust. Mulhouse , 58, 630—635).—Faraxylidine is best obtained 
from commercial xylidine as follows: The xylidine is added gradually 
to fuming sulphuric acid, containing 15—20 per cent, of sulphuric 
anhydride, in such proportion that exactly 1 mol. of xylidine is used 
with each mol. of sulphuric anhydride. The mixture is heated for 
some time on the water-bath, allowed to cool, and then treated with 
water. The sparingly soluble metaxylidmesulphonic acid is precipi¬ 
tated, the mother-liquor* is neutralised ’ with lime, and from the 
calcium salt thus obtained the sodium salt is prepared, which sepa¬ 
rates from the solution on concentration. 

' In order to prove that a true para-derivative had been prepared, 
the authors prepared the diazo-sulphate and from it the iodo-xylene, 

2 s 2 
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and from t his , by redaction, with sodium amalgam, the corresponding 
xylene. The latter proved to be paraxylene. 

Other derivatives obtained were :—Nitroacetylparaxylidine, melting 
at 166° ; nitroxylidine melting at 142°, obtained^ from the last-named 
•compound; and diamidoxy Udine melting at 146*5—147°. 

J. W. L. 

Symmetrical Tetramidobenzene. By B. Bietzki and E. 
Huller (Ber 22, 440—450 ).—Tetracetyl tetramidobenzene, [(NHAe)* 
= 2 : 3 : 5 : 6], is obtained when tetramidobenzene hydrochloride is 
warmed with sodium acetate and acetic anhydride. It crystallises in 
long, colourless needles, melts at 285°, and is reconverted into 
tetramidobenzene when hydrolysed with concentrated hydrochloric 
ticid. When hydrolysed with potash, it loses 1 mol. H 2 0, and is con¬ 
verted into triaeetylethenyltetramidobenzene. 

The compound CsHfrNiCh separates in the form of a greenish, 
amoiphous precipitate when carbonyl chloride is passed into a con¬ 
centrated aqueons solution of tetramidobenzene hydrochloride. It is 
almost insoluble in all nentral solvents, but has distinct acid pro¬ 
perties, dissolving in dilute potash, forming a yellowish-green solu¬ 
tion, from which it is precipitated on adding acids. 

The corresponding thio-compound, C 8 H 6 i ; J 4 S 2 , prepared by beating 
tetramidobenzene hydrochloride with sodium acetate and carbon 
bisulphide in alcoholic solution, is a dirty white powder, which is 
. only soluble in alkalis. 

Jf'GMe 

Bimetliyldiamidoquinoxaline, CeH 2 (!NTI 2 )*<^n separates imme¬ 
diately when an aqueons solution of diacetyl is added to a solution 
of tetramidobenzene hydrochloride in presence of sodium acetate. 
It crystallises from hot water in long, orange-yellow needles, sublimes 
at 130° with partial decomposition, but without melting, and has only 
feeble basic properties. It crystallises from alcohol with 1 mol. of 
alcohol, which is not driven off at 100°, and the crystals from water, 
when dried at 100°, retain 1 mol. H 2 0, which cannot be expelled 
without decomposing the substance. It dissolves in hydrochloric 
acid with a red coloration, and in concentrated sulphuric acid, 
forming a violet solution, which on diluting first turns red and then 
orange. A compound, CuHieN^Os, is formed when dimetbyldiamido- 
quinoxaline is treated with acetic anhydride. As the quinoxaltne con¬ 
tains one molecule of water, this substance may possibly be the acetyl- 

, _ , CMe-^T NAcl __ . 

anhydro-base, Ubta<_^ ; this view is rendered more 

probable by the fact that when hydrolysed with alkalis it yields a 
new, moderately strong base, which dissolves in acids with a deep- 
red coloration. 

CMe*lSr H*CMe 

TetrametJiyldiquinoxaline, ?J! / >C 6 H 2 < 1 if , obtained by 

UMe'JX IrCMe 

warming tetramidobenzene with excess of diacetyl, crystallises from 
hot aniline in reddish plates, melts above 300°, and sublimes in small, 
glittering plates. It is only very sparingly soluble in water, alcohol, 
and ether, bnt moderately easily in glacial acetic acid, yielding a 
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solution which, turns blue on adding mineral acids, very small quan¬ 
tities of a highly unstable salt separating after a long time. It 
dissolves in concentrated sulphuric acid with a bluish-green colora¬ 
tion, which becomes blue on adding water. 


-n- ^ i j . CMe — 2^ JSKlMe 

v%memyldiKydro%ydiqiimoxal%ne , it J >C 6 H 2 <. * u pre- 

0(Oid)*is hrC’OJtl 

pared by heating a solution of tetramidobenzene hydrochloride with 
sodium acetate and excess of pyruvic acid, is sparingly soluble in 
neutral solvents, but dissolves freely in- dilute alkaiis, forming 
yellowish-green, fluorescent solutions. A yellow, crystalline potassium 
salt separates when the solution in potash is kept for a long time. 

Diamidodvphenylqninoxalme , C20H1GN4, is precipitated together with 
tetrapheuyldiquinoxaline when tetramidobenzene hydrochloride is 
warmed with benzile and sodium acetate in alcoholic solution. It is 
isolated and purified by extracting the precipitate with 50 per cent, 
alcohol, mixing the alcoholic solution with very dilute nitric acid, and 
decomposing the reddish-brown, crystalline nitrate which is pre¬ 
cipitated on standing. It crystallises from dilute alcohol in yellow 
plates, melts at 245°, and yields a yellow, crystalline diacetyl - 
derivative. 


TetraphenyZdiquinoxaline, 0 6 H 2 (I7 2 C2Ph 2 ) 2 , remains after extracting 
the diphenylquinoxaline with dilute alcohol. It melts at 289°, 
and dissolves in concentrated sulphuric acid, yielding a blue solu¬ 
tion which turns first red and then orange on adding water. It 
is readily soluble in hot glacial acetic acid, but frequently separates 
from the boiling solution in needles, and is then very sparingly soluble 
in this solvent; if, however, a few drops of hydrochloric acid are 
added, it dissolves freely, forming a dark-green solution. 

The acetate of a base, CioH 12 Itf 6 , separates in green needles when air 
is passed for two to three hours through an aqueous (200 c.c.) solu¬ 
tion of tetramidobenzene hydrochloride (10 grams) and sodium 
acetate (20 grams) (compare Nietzki and Hagenbach, Abstr,, 1887, 
476). The free base, prepared by decomposing the red, aqueous 
solution of the salt with alkali, crystallises from alcohol in long, 
brown needles, and from boiling aniline in yellow needles containing 
aniline. It is only moderately soluble in hot water, alcohol or 
aniline, the solutions showing a yellowish-green fluorescence. It 
dissolves in acetic acid with a bluish-violet colour, which changes to 
red on boiling, but again turns bluish-violet when the solution is 
cooled; a similar change in colour takes place on diluting with water. 
The solution in concentrated sulphuric acid is yellow, but, on diluting, 
it passes through blue and violet, becoming first red and finally 
yellow. This compound has only feeble basic properties, and, when 
heated above 130°, it loses (approximately) one molecule of ammonia. 
The nitrate, C 12 Hi2N fi ,2HX0 3 4- 2H 2 0, separates in slender, green 
needles when nitric acid is added to a solution of the acetate; it 
loses nitric acid when heated at 50°, but does not lose its water over 
sulphuric acid. The sulphate crystallises in green needles, the hydro¬ 
chloride in copper-red plates. The salts all dissolve in a small 
, quantity of water with a magenta coloration, the solutions showing a 
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yellow fluorescence, but on diluting strongly tbe colour suddenly 
changes to yellow. Dilute solutions colour silk or wool a red shade, 
which is turned violet by acids and yellow by alkalis. ^ The tetracetyl~ 
derivative, CisHsNeAci, is an orange-yellow powder, insoluble in all 
neutral solvents. 

Phenanthraquinone when added to a glacial acetic acid solution of 
the base, produces a green, crystalline precipitate, which is insoluble 
in all neutral solvents, but dissolves in concentrated sulphuric acid 
with a deep bluish-green colour, which changes to violet-red and 
orange on adding water. 

Benzile also gives a green precipitate, insoluble iu neutral solvents, 
but soluble in sulphuric acid, yielding a blue solution which turns 
green, red, and finally orange on diluting; this compound is formed 
by the combination of one molecule of the base with two molecules of 
benzile. 

The constitution of this base, which from its behaviour is clearly a 
eurhodine-derivative, is most probably C 6 H 2 (NH 3 ) 2 <^>C 6 H 2 (NH 2 ) 3 , 

F. S. K, 

Short Gommixnications. By P. FrieolIndeb, (Per., 22, 
587—591).—An amido-group is best eliminated by treating an 
alkaline solution of the corresponding diazo-compound with a solution 
of stannous chloride in aqueous soda. In the case of aniline, for 
example, the process is best carried out as follows:—The aniline is 
converted into diazobenzene chloride, and the dilute (1 : 10 to I : 20) 
slightly acid solution of the latter poured into well-cooled soda and 
mixed with a solution of stannous chloride in aqueous soda. Nitrogen 
is rapidly evolved, and the benzene which is formed collects on the 
surface of the liquid. 

a-Naphthylamine and sulphanilie acid can he readily converted 
into naphthalene and benzenesulphonie acid respectively by the same 
method, but this reaction should be more especially employed in the 
case of compounds which yield products insoluble in soda. 

Ethylbenzylaniline is prepared on the large scale by heating ethyl- 
aniline with benzyl chloride. It is, when pure, a colourless oil, boiling 
at 285—286° (uneorr.; 710 mm.) with slight decomposition, and is 
readily soluble in most ordinary solvents but insoluble in water. It 
behaves towards benzaldehyde in the same way as dimethylaniline. 
The hydrochloride and the sulphate are oily compounds. The platino - 
chloride , (PhNEt*CHaPh) 2 ,H 2 PtCl 6 , crystallises from dilute hydro¬ 
chloric acid in small, light-yellow needles. 

DieihyldibenzyldiamidotriphenyJmethane^ CHPh(C 6 H 4 *NEt*CH 2 Ph ) 2 , 
is obtained when eihylbenzylamlme is heated at 100—110° for several 
hours with dehydrating agents, such as zinc chloride, sulphuric acid, 
or anhydrous oxalic acid. It crystallises from acetone in colourless 
needles, melts at 115—116°, and is readily soluble in benzene, acetone, 
and glacial acetic acid, but only .sparingly in alcohol and light 
petroleum, and insoluble in water. When warmed with ehloranil in 
alcoholic acetic acid solution, it yields a dye, insoluble in water, which 
in properties resembles malachite-green, hut-has a much more 



ORGANIC CHEMISTRY, 


607 


distinct yellowish shade. When warmed with fuming sulphuric acid, 
it yields a mixture of readily soluble di- and tri-sulphonic acids, 
which are precipitated almost entirely as a resinous mass on adding 
sodium sulphate to the aqueous solution. If this product is treated 
with the calculated .quantity of lead peroxide, readily soluble, 
intensely green sulphonic acids are obtained, the sodium salts of 
which, in the dry state, are commercially known as “acid-green” 
(compare Muhlhauser, Abstr., 1887, 579). 

Ethylbenzylaniline and paranitrobenzaldehyde yield a yellow, 
crystalline nitroleuco-base, from which by reducing, sulphonating, and 
oxidising “ acid-violet ” (snlphonic acids of paramidodiethyldibenzyl- 
diamidotriphenylcarbinol) is obtained. 

When pure amidoazonaphthalene is reduced with stauuous 
chloride iu acid solution, naphthylenediamine and naphthylamine are 
obtained, but no pyridine is formed, as stated by Perkin and Church 
(this Journal, 1868, 207). 

A m idoazonaphthalene (compare Lecco, this Journal, 1875, 169) is 
best prepared by mixing a-diazonaphthalene chloride (1 mol.) with 
naphthalene hydrochloride (1 mol.) in cold, aqueous solution, and 
then neutralising with sodium carbonate. The product separates in 
yellowish-brown flocks, and can be obtained in brownish-red needles, 
with a green reflex, by recrystallisation from xylene.- The yield is 
theoretical. , P. S. K. 

Isomerism of Oximido-eompoun&s. Isomeric Mono-substi¬ 
tuted Hydroxylamines. By E. Beckmann (J5er., 22, 429—440 
compare Abstr., 1888, 55, and also Ber 21, 1163).—/2-Benzald- 
oxime crystallises from glacial acetic acid unchanged, and its mole¬ 
cular weight determined by Baonlt’s method with this solvent is 123 
as the average of four experiments; it is therefore isomeric with 
£t-benzaldoxime. The /3-oxime is most readily obtained from the 
^-compound by passing hydrogen chloride into an ethereal solution 
of the latter, and decomposing the precipitated hydrochloride with 
sodium carbonate solution. 

When a-benzaldoxime (6 grams) is heated with a mixture of glacial 
acetic acid (24 grams) and acetic anhydride (6 grams), saturated 
with hydrogen chloride, it is first converted into the /3-oxime, the 
latter is then decomposed, yielding considerable quantities of beuzamide 
and benzonitrile, together with small quantities of benzaldebyde. 

a-Benzaldoxime forms a sodium-derivative (compare Petraczek, 
Abstr., 1883, 569). The /3-oxime dissolves in a saturated alcoholic 
solution of sodium ethoxide, and on adding ether, a crystalline pre¬ 
cipitate of the sodium-derivative, OHPh’.NOITa is produced. 

The <*- and the (3-oxime both form oily 2-derivatives when 

treated with sodium ethoxide and ethyl iodide. These compounds are 
decomposed when heated with concentrated hydrochloric acid at 100°, 
being in both cases almost entirely converted into benzoic acid, 
ammonium chloride, and efchyl chloride. 

The a-oxime yields an oily te^yl-derivative, CHPh2sTOp 7 H 7 , 
which is insoluble in concentrated hydrochloric acid, but when heated 
,v?ith this acid at 140°, it yields benzyl chloride* benzoic acid, and 
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ammonium.chloride. Under certain conditions, however, for instance 
'when ^warmed for a sliort time with, a dilute alcoholic solution of 
hydrogen chloride, it is partially converted into benzaldehyde and 
benzylhydroxylamine hydrochloride, identical with the compound 
obtained by Janny (Abstr., 1883, 581). 

/3-Benzylbenzaldoxime crystallises from ether, in which it is 
moderately soluble, in small needles, melts at 81—82°, and is not acted 
on when treated with benzyl chloride and sodium etboxide. It forms 
a hydrochloride , Ci 4 H 13 ]SrO,HCl, melting at 146—148°, which dissolves 
freely and without decomposition in warm, concentrated hydrochloric 
acid. When heated with a large quantity of concentrated hydro¬ 
chloric acid, this salt is readily decomposed into benzaldehyde and 
/3-benzylbydrosylamine hydrochloride. 

fi-Bensylhydraxylamine hydrochloride , C 7 H 70 *NH 2 ,HC 1 , is totally 
different from the corresponding salt obtained by decomposing the 
a-compound. It crystallises in needles, is readily soluble in cold 
alcohol, and melts at 109—111 0 . It reduces Fehling’s solution in the 
cold, and when digested with benzaldehyde and sodium hydrogen car¬ 
bonate in alcoholic solution, is converted into /3-benzylbenzaldoxime. 

These results show that the isomerism of oximido-eompounds may 
he due to a different arrangement in space of the atoms constituting 
the oximido-group. F. S. K. 

Isomerism of Oximido-compounds. By E. Beckmann (Bar., 
22, 514—517).—a-Benzylbenzaldoxime yields hut little benzyl- 
hydroxylamine hydrochloride when warmed with dilute alcoholic 
hydrochloric acid, but when ^-henzylbenzaldoxime (1 part) in 
small quantities (5 to 15 grams) is treated in the cold with concen¬ 
trated aqueous hydrochloric acid (5 parts), and a saturated absolute 
alcoholic solution of hydrogen chloride (5 parts), benzylhydroxyl- 
amine-hydrochloride separates in a few hours (compare preceding 
Abstract) ; 10 grams of the oxime yield abont 1*5 grams of the pure 
salt. This salt is identical with that obtained from benzylacetoxime, 
and when treated with benzaldehyde, it yields a benzjlbenzaldoxime 
identical with the compound obtained by the action of benzyl 
chloride on sodobenzaldoxime. 

The isomerism of a - and j3-beuzaldoxime is, therefore, due to a 
difference in the constitution of the oximido-groups. 

a-Benzylhydroxylamine is an oil; the ^-compound crystallises from 
light petroleum in needles melting at 56—58°. 

When benzile is warmed with hydroxylamine hydrochloride and 
sodium hydrogen carbonate, in alcoholic solution, a monoxime is 
obtained totally different from the compound (m. p; 134—135°) pre¬ 
viously described by Wittenberg and Meyer (Abstr., 1883, 803) and 
Meyer and Oelkers (Abstr., 1888, 70S). This oxime separates from 
alcohol, ether, and light petroleum in an oily condition, hut gradually 
solidifies to colourless needles. It crystallises from benzene, mete at 
abont 88°, and when treated with hydrogen chloride in ethereal solu¬ 
tion, yields a colourless, crystalline salt from which, on decomposing 
with sodium carbonate, what seems to be the original, oxime (m. p. 
about 88°) is obtained. F, S. K. 
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Isomerism of Oximido-compounds. Isomeric Monosubsti- 
tuted Hydroxylamines. By K. Auwers and Y. Meyer ( Ber 22, 

’ 564—567).—The authors are of the opinion that although Beckmann’s 
view of the isomerism of the two benzaldoximes (compare this vol., 
p. 607) may very probably be correct, even if proved to be so, it 
would not invalidate their conclusions regarding the isomerism of the 
benziloximes (compare Auwers and Meyer, this vol., p. 611). 

as-Benziledioxiine yields two benzyl-derivatives which, in their 
properties, show complete analogy to the two dimethyl-derivatives 
of the a-dioxime. The one melts at 104—105°, combines with con¬ 
centrated hydrochloric acid, and yields benzile when heated at 100° 
with concentrated hydrochloric acid. The other melts at 153—154°, 
does not combine with hydrochloric acid, and is converted into the 
corresponding dibenzyl-derivative of j3-benziledioxime when treated 
with hydrochloric acid at 100°. The last-named compound melts at 
59—60°, and is formed in considerable quantities when j3-benziie- 
dioxime is treated w T ith soda and benzyl chloride. 

When henzile in alcoholic solution is digested with benzylhydroxyl- 
amine hydrochloride a benzylbenzilemonoxime is obtained ; this com¬ 
pound melts at 114—115°, and differs from the benzyl-derivative 
(m. p. 94°) prepared from a-benzilemonoxime. 

PkenanthraquiTionedioxime crystallises in yellowish, microscopic 
prisms melting at 194°. F. S. K. 

Manufacture of Benzyl-violet. By O. Muhlhauser (Dingl. polyt. 

270, 179—131).—Commercial benzyl-violet is mainly composed of 
pentamethylhenzylpararosaniline hydrochloride. It contains also the 
hydrochloride of hexamethyl-, and at times of tetramethyl-dibenzyl 
pararosaniline. It is formed by the action of benzyl chloride (1 mol.J^^ 
on pentamethylpararosaniline (1 mol.). The preparation involves the 
benzylation of methyl-violet, separation of the crude violet and its 
purification. The first operation is effected in cast-iron enamelled 
pots fitted with upright condensers and stirrers, and surrounded by 
a steam and cold water jacket. The pots are charged with 25 kilos, 
of alcohol (90 per cent.), and 30 kilos, of powdered methyl-violet. 
The mixture is then heated to boilihg, in order to dissolve the violet, 
after which it is cooled to 60°, treated with 18 kilos, of benzyl chloride, 
and agitated for half an hour. 24 kilos, of soda ley of 30 u B. is then 
added, and the mass heated for four hours at 80° in a reflux apparatus* 
The contents are diluted with 50 litres of water, heated to expel 
the alcohol and other volatile products, and neutralised with hydro¬ 
chloric acid in a suitable vessel. The solution is passed through 
a woollen filter, and the colouring matter precipitated by the addition 
of salt solution. The product is purified by solution in water, filtra¬ 
tion, and reprecipitation with salt-. The violet is then collected, dehy¬ 
drated at 55° in copper pans, and ground up in a mill. It forms a 
pale-green powder. D. B. 

Benzoylenecarbanoide (Uramidobenzoyl), By W. Abt (/. pr, 
Ghem . [2], 39 , 140—155).—Benzoyleneearbamide may be prepared by 
heating orthamidobenzamide with carbamide {equal mols.) at 200 . 
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When orfchamidobenzamide (2 mols.) is digested with ethyl chloro- 
carbonate in ether, carboxyethy 1 orthamiclobenzamide, 

]^H s *CO€ fi H4*NH-COOEt, 


is obtained; it crystallises in long, white needles, little soluble in 
water, but soluble in other solvents, and melts at 152—153°, above 
which temperature it is converted into beuzoylenecarbamide. 

An a-sodium-de rivative of benzoyleneearbamide has been obtained 
in crystals containing 1 mol. alcohol. 

CO—.N'Me 

a-^-Dimethylbenzoylemcarbamide, C 6 H 4 <^-^.^^q , is obtained 


•when benzoyleneearbamide is heated with alcoholic soda and methyl 
iodide (2 mols.) at 100°. It forms white needles which melt at 151°, 
sublime, and are unchanged by hydrochloric acid at 160—170° ; it is 
soluble in alcohol, sparingly so in water. 

*j-Mdliylbmzoylmemrbamide> C 6 H 4 <^^ formed when orth- 

JN Jd*OU 


amidobenzomethylamide is heated with carbamide at 200°, crystallises 
in long, hard, white needles, melts at 234°, and is unchanged by hydro¬ 
chloric acid at 160—170°; it is sparingly soluble in water, but 
soluble in alcohol, and sublimes unchanged; its sodium salt crystallises 
in small laminae, and if this is heated at 100° with methyl iodide in 
alcoholic solution, dimethylbenzoylenecarhamide is formed. 

When orthomethylamidobenzamide is heated with carbamide, 

CO -jETJEL, 

a^methjlbemoylenecarbamide, 0 8 H 4 <[ q q is obtained; it crys¬ 
tallises in white needles which begin to soften at 138—140°, melt at 
147—148°, and sublime. It is soluble in alcohol, and can be converted 
into dimethylbenzoylenecarhamide by heating* with alcoholic soda and 
methyl iodide. 

By heating benzoylenecarbamide with phosphorus pentachloride 
(2 mols.) in a solution of phosphorus trichloride at 150—160°, 

fi-d-dichhroqiii?iazdme t C G H 4 <^^^>, is formed; it sublimes in 


white needles melting at 115°, and can also be obtained by heating 
^-methylbenzoylenecarbarnide with phosphorus pentachloride; quin*' 
azoline was not obtained from it by treatment with hydriodic acid. 

Dimetkozy quinazoline, is obtained by heating 

tf*above dichloro-compound with sodium methoxide (2 mols.) at 
100 ; it forms snow-white needles, melting at 66°, soluble in alcohol 
and methyl alcohol, sparingly soluble in water. A. Gh B. 


Action of Hydroxylamine on Bromaeetophenone. Bv H 
k-XBASSMASN (J3er., 22, 419—422).—Brom- and dibrom-acetophenone 
both yield phenylglyoxime when heated with hydroxyl&mine (com¬ 
pare Schramm, Abstr., 1884, 51). Phenylglyoxime melts at 162°, 
is readily soluble in ammonia, and yields a yellow * silver salt. To 
prepare this compound from bromaeetophenone, the ketone (1 moU, 
dissolvedin alcohol, is boiled for 10 hoars with an aqueous solution 
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of hydroxylamine hydrochloride. The whole is poured into a large 
quantity of water, the solution extracted with ether, and the extract 
shaken with dilute soda; the alkaline solution is acidified, extracted 
with ether, and the residue obtained on evaporation spread on a 
porous plate and repeatedly washed with benzene. E. S. K. 

The Sulphonie Acids of Meta- and Para-xylidine. By E. 

Bolting and O. Eohn ( Chem* Oentr. 9 1889, 254, from Bzdl. Soc . 
indust Mulhouse , 58 , 636—647).—Only one and the same sulphonic 
acid can be obtained from metaxylidine, however the conditions of 
the reaction be varied. It is sparingly soluble in water and dilute 
sulphuric acid, and when heated decomposes without melting. It is 
completely decomposed into xylidine and sulphuric acid by heating 
with hydrochloric acid at 180°. BiazometaceylenesuIphonic acid , 
Cg^MeaNsSQs, is prepared by treating sodium xylidiuesulphonate 
with the calculated quantity of sodium nitrite and hydrochloric acid. 
It is a white, crystalline substance, sparingly .‘soluble in water and 
very stable. It forms double salts with phenols and amines. Browio- 
ttylmemlphonic add 9 C 6 H 2 Meo Br* S0 3 H, is obtained by treating the 
diazosulpbonie acid with hydrobromic acid. The sulphonamide, 
C s HsMe 2 Br-S 02 ‘$rH 2j is obtained from its sodium salt by the action of 
phosphorus pentachloride. 

The following derivatives of the paraxylidinesnlphonic acid, 

[C 6 H 2 Me 2 (IirH 3 )*S03H = 1: 4- 2 : 5], 

were prepared:—The diazosulphonic acid and bromo-xylenesulphonic 
add , melting at 65°. Pcvraxy Udinemlphomc add , C 6 H s Me2(JNH2)S0 3 H " 
(I : 4 : 2 : 6), is obtained from paraxylenesulphonie acid by con¬ 
version into the nitro-acid and subsequent reduction by ammonium 
hydrosulphide. Chromic acid does not oxidise it to a quinone. 
Bromoparaxylidinesulphonic acid is prepared in like manner to the 
meta-compound. J. W. L. 

Two Isomeric Benzilemonoximes. By K. Acwers and V. 
Meyer (B&r. 9 22, 537—551; compare this vol, p. 403).—a-Benzile- 
monoxime is best prepared by adding a concentrated aqueous solution 
of hydroxylamine hydrochloride (3| parts) and soda (4 parts) to a 
cold alcoholic solution (30 parts) of benzile (10 parts). The mixture 
is kept for some hours at the ordinary temperature, then poured into 
water, the solution filtered and acidified. An oil separates at first, 
but solidifies after some time, and the crystalline product, which 
consists of a mixture of about equal quantities of <a> and /hbenzile- 
monoxime, is recrystallised from dilute alcohol or treated with a 
quantity of benzene insufficient to dissolve the whole. The a-com- 
ponnd being more sparingly soluble in both solvents separates from 
the alcohol or remains undissolved fey the benzene, and is purified by 
repeatedly recrystallising from hot 30 per cent, alcohol. The /3-oxime 
in the mother-liquors is purified by recrystallisation from benzene. 
Pure a-benzilemonoxime crystallises in nacreous, quadratic plates, 
melts at 137—138°, and is more sparingly soluble , than the 0-oxime 
'"compare Wittenberg ; and Meyer, Abstr., 1883, 803; and Meyer and 
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Oelkers, Abstr., 1888, 703). The acetyl-de .rivative crystallises in 
broad, Rat prisms, melts at 61—62°, and is readily soluble in most 
ordinary solvents except water; it is reconverted into the a-oxime 
when warmed with soda. 

(i-Benzilemomxime is best prepared by digesting a moderately con¬ 
centrated aqueous-alcoholic solution o£ benzile at 100 ° with rather less 
than the theoretical quantity of hydroxylamine hydrochloride. The 
product, which consists of the / 8 -oxime alone, is purified by recrystal¬ 
lising it from benzene. The yield is almost theoretical. It crystallises 
from benzene with § mol. of benzene in compact prisms and needles 
melting at about 70°; the crystals effloresce on exposure to the air, 
and then melt at about 113—114°. It is very readily soluble in most 
ordinary solvents, but only sparingly in light petroleum, and almost 
insoluble in water. It separates from dilute alcohol in an oily condi¬ 
tion, but gradually solidifies to a mass of colourless needles or com¬ 
pact crystals: the latter melt at 113°, the needles generally melt at 
90—95°, but after recrystal iising from benzene the melting point is 
raised to 113 J . This lower melting modification, the formation of 
which has also been observed in preparing other monoximes, may be 
a third isomeride. p-Acsiylbenzilemonoxime resembles the correspond¬ 
ing ^-compound, but the crystals are more slender and melt at 
78—79° 5 it is reconverted into the /3-oxime when heated at 110° with 
soda. 

Determinations of the molecular weights of a- and /3-benzilemon¬ 
oxime by Kaoult’s method in glacial acetic acid solution showed that 
the two compounds are isomeric. 

a-Benzilemonoxime is completely converted into the /3-compound 
when heated at 100 ° for a long time with absolute alcohol, or when 
kept for some time in a cold solution of glacial acetic acid and acetic 
anhydride saturated with hydrogen chloride. 

Both benzilemonoximes are decomposed when heated for a long 
time at 100 ° with concentrated hydrochloric acid, yielding benzile and 
hydroxylamine hydrochloride together with a small quantity of 
benzoic acid and ammonia. 


When a -benzilemonoxime (1 part) is treated at the ordinary tem¬ 
perature with hydroxylamine hydrochloride (2 parts) and soda 
(4 parts) in aqueous solution, or with hydroxylamine hydrochloride 
(2 parts) alone in alcoholic solution, it yields a-benziledioxime together 
with small quantities of compounds of lower melting point. 

/3-Benzilemonoxime behaves in like manner when treated with 
hydroxylamine in aqueous solution, but traces of the a-dioxime are 
also formed, and in addition a third isomeride, which is entirely con¬ 
verted into the /3-dioxime when heated for a long time at 140°. 

Both monoximes combine with phenylhydrazine, yielding yellowish- 
red, amorphous compounds, and both are optically inactive. 

These results show that the isomerism of the two benzilemon¬ 


oximes can be explained by assuming that they have the constitution 

piro; o , Ph*g:o 

Ph*C'hr*OH aild HCHf’C'Ph res P ectl 7 el J* (Compare Beckmann, this 


vbWp. 608.) ; 

The two modifications of benzophenone melting at 48—49° and 



ORGANIC CHEMISTRY. 


618 

26—27° respectively yield one and tlae same benzophenonemonoxime 
(m. p. 140°) when treated with bydroxylamine in dilute alcoholic 
solution, either in the cold or at 100° ; the same oxime is formed, but 
much more slowly, when either modification of the ketone is treated 
under the same conditions with bydroxylamine hydrochloride. This 
oxime is not converted into an isomeric compound when heated with 
alcohol at 180°. 

Benzophenone melting at 26—27° is most easily prepared by heat¬ 
ing the isomeric compound (m. p. 48—49°) for a short time to its 
boiling point and then distilling. E. S. K. 

Aldine Formation. By E. Brato (Ber 22, 556—561; compare 
Braun and Meyer, Abstr., 1888, 1098).—When benzilemonoxime is 
reduced with stannous chloride and hydrochloric acid, a salt, probably 
COPh*CHFh*NH 2 ,HCl, melting at 207—209°, is obtained. The free 
base, as prepared by decomposing the hydrochloride with soda or 
ammonia, is a colourless, crystalline powder melting at 60—70°, and 
almost insoluble in water, bnt readily solnble in all other solvents. 
It is difficult to obtain it in crystals, but in one experiment it sepa¬ 
rated from ether in slender, moss-like forms melting at 105—109°. 
By direct comparison with the base OH'CHPh'CHPh'NB^, obtained 
by Goldschmidt and Polonowska (Abstr., 1888, 485) by reducing 
benzilemonoxime with sodinm amalgam and acetic acid in alcoholic 
solution, and by studying the properties and salts of the two com¬ 
pounds, it was found that these two bases are not identical; the con¬ 
stitution of the new base is, therefore, most probably COPh'GHPh'JNIL. 

Tetramethylaldine is obtained when isonitrosoaeetophenone is re¬ 
duced with stannous chloride and hydrochloric acid, the solution 
freed from tin and mixed with excess of alkali; if, however, after 
removing the tin, the solution is evaporated and the residue extracted 
with alcoholic ether to remove ammonium chloride, the hydrochloride 
of a new base remains. This salt is very hygroscopic bnt crystallises 
when kept in a partial vacuum. A compound, the composition of 
which is probably (C 4 NH 7 Cl) 2 PtCl 2 , separates in compact, dark-red 
crystals, when a concentrated, aqneons solution of the hydrochloride 
is mixed with platinic chloride and kept over sulphuric acid in a 
partial vacuum; it is readily soluble in water. F, S. K. 

Aldine Formation. By E. Guueman (Per., 22, 562—564).— 
Isonitrosopropiophenone (compare v. Pecbmann and Muller, Abstr., 
1888,1087) crystallises from hot water in long needles,-melts at 114°, 
dissolves in alkalis with an intense yellow coloration, and distils 
without decomposition when heated in small quantities. The oxime, 
ITOH'CPh'CMelKOH, crystallises in colourless needles, melts at 
231—2^3°, and distils undecomposed when heated in small quantities. 
When isonitrosopropiophenone is treated with stannous chloride and 
hydrochloric acid, it yields acetylbenzoyl (compare v. Pechmann 
and Mtiller, loo, cit.), but when reduced with sodium amalgam in 
aqueous alkaline solution, it yields a yellow, oily base, 

This compound is much more unstable than the base described by 
Braun and Meyer (Abstr., 1888, 1093); in the dry state it can be 
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•kept without change, hat when treated with acids or alkalis it is con¬ 
verted into orauge-red or colourless products. It dissolves in con¬ 
centrated hydrochloric acid, forming a deep orange-red solution, but 
on diluting, a rose-red, neutral substance is precipitated, and the 
filtrate therefrom contains a base which is precipitated on adding 
sodium carbonate. This base crystallises from alcohol in small 
needles melting at 106—108°. ^ S. K. 

Fichtelite, By C. Hell (Ber 22, 498 — 502)-—Fichtelite occurs 
together with retene in the fossil stems of the sporadic marsh-fir (Finns 
uHgmosa , N. It was discovered by Trommsdorf ( Annalen , 21, 126), 
and has been investigated by Bromeis (ibid., 37, 304) and Clark 
(ibid., 103, 236). It is best obtained in the pure state by re- 
crystallising from a mixture of alcohol and ether, from which it 
separates in long prisms melting at 46°; the mother-liquors, on 
farther evaporation, yield retene and a brown, semi-fluid substance, 
which has a strong smell of vanilla. Vapour-density determinations 
made by Meyer’s method at 440° with several samples of carefully 
•purified fichtelite, seem to show that this hydrocarbon has the mole¬ 
cular formula GjsIIm or CisH^ $ as, however, it is quite possible that 
partial decomposition may have occurred, the true molecular formula 
may be C^H^, which composition agrees best with the author’s analyses, 
and also with those made by Clark (foe, tit.). 

Fichtelite is only acted on extremely slowly by oxidising agents in 
aqueous solution, but when treated with a glacial acetic acid solution 
of chromic acid, it is completely oxidised to carbonic anhydride, or, 
possibly, to acetic acid. Cold nitric acid is without action, but when 
the hydrocarbon is boiled with nitric acid of sp. gr. 1*32, it yields 
oxalic acid and Tesinous nitrogenous substances, which disappear 
again on continued boiling. It is only acted on very slowly when 
heated with fuming sulphuric acid; it is, however, energetically 
attacked by bromine but no pure derivatives could be obtained.« 

F. 8. K* 

/3-Chloro~a-bromonaphthalene. By J. Guareschi ( Ghem . Centr., 
1888, 1545; Ann. GMm. Farm., 8, 106—111).—40 grams of /3-mono- 
chloronaphthalene, when treated with 13*5 c.c. bromine in the cold, 
gave a crystalline mass, from which a colourless substance, melting at 
68—69°, and a colourless liquid were obtained. 

The former is ft-chforO'X-bromonaphtlialene. It crystallises in colour¬ 
less needles or plates, boils at 275—280° under 745 mm. pressure, 
and is soluble in* alcohol and ether, insoluble in water. Boiling with 
chromic acid dissolved in glacial acetic acid oxidised it to /3-monochlor- 
phthalie acid; a little a-monobromphthalic acid was also formed. 

J. W. L. 

NapMhaqtdnonedicMorodiimide. By P. Frxedlahder and O. 
Bockmaot (Ber., 22, 590—591), — Naphthaquinonedichlorodiimide, 
0 30 H 6 (HC1) 2 , is obtained when 1,4-naphthalenediamine is dissolved in 
excess of hydrochloric and treated in the cold with a solution of 
bleaching powder as long as a precipitate is produced. It crystal¬ 
lises from alcohol or xylene in bright yellow needles melting at 
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136—137°. It "has an intense quinone-like odour, and behaves in all. 
respects like a cMoroqninoneimide. It is reconverted into the di¬ 
amine by reducing agents, but when treated with cold concentrated 
hydroOhlorie acid in glacial acetic acid solution, it yields diehloro-a- 
naphthaquinone, melting at 190°. When warmed with sodium sul¬ 
phite, it yields a naphthylenediamine or an amidonaphtholsulphonic 
acid, which crystallises in colourless sparingly soluble plates. It 
reacts energetically with primary and tertiary naphthalene and benzene 
bases, forming condensation-products which are generally brightly 
coloured. F. S, K. 

Constitution of a-Hydroxynaphtfooie Acid. By B. Wolf- 
fenstein ( Ghem . Gentr ., 1889, 75—76). — Dichlororthophosphoryl- 
naphthotrichloride, prepared from a-hydroxynaphtholc acid, does not 
react with anhydrous acetic acid and sodium acetate; by heating with 
anhydrous acetic acid alone, a-hydroxynaphthoic-phosphorie acid, 
and at a higher temperature a-hydroxynaphthoic acid are formed. 
When treated with absolnte alcohol in the cold, the trichloride is con¬ 
verted into the diethybrthophosphate of hydroxynaphthotrichloride , 
PO(OEt) ? ‘0-CioH«*CCl 3 . This melts at 63°, and when heated with water 
#-h y droxynapbthoic acid is regenerated. If the trichloride is heated 
with alcohol, all the chlorine is eliminated, with formation of a diffi¬ 
cultly crystallisable mass. Ammonia gas reacts with the trichloride, 
forming a compound containing nitrogen, pbosphorns, and chlorine. 
When heated with phosphorus pentoxide, the trichloride is converted 
into chlornaphtliotricMoride, Ci 0 H 6 Cl*OCl 3 , melting at 75°. If this is dis¬ 
solved in anhydrous acetic acid, water added, and then boiled, a-chloro- 
jS-naphthoic acid, Ci 0 H 6 C1*COOH, is formed, which is converted into 
^-naphthoic acid by reduction with sodium amalgam. From these 
reactions it is apparent that the hydroxyl-group in a-hydroxynaphtkoic 
acid occupies the position 1. J. W. L. 

Constitution of Filicie Acid. By E. Patern5» (Ber., 22, 
463—465).—The author is of opinion that as yet nothing is known 
of the constitution of filicic acid (compare Daccomo, this voL, 
p. 54). This acid cannot be an isobutrylhydroxynaphthaquinone, as 
stated by Daccomo, because such a compound would have the com¬ 
position and would be a neutral substance, whereas, accord¬ 

ing to Daccomo himself, it has the composition CuHi 6 0 5 . Granting 
that filieic acid has this constitution, it seems quite impossible that 
such a compound could be made to take up 6 atoms of hydrogen by 
such simple means as those employed by Daccomo. The compound 
CuH^On could not possibly be obtained, and the analysis upon which 
this formula was based is utterly worthless, as Daccomo overlooked 
the fact that in the combustion of a barium salt a considerable portion 
of the carbon remains as barium carbouate. It seems also hardly 
possible that a hydroxyquinone-derivative should combine so readily 
with 4 rnols. of phenylhydrazine. F. S. K. 

Spontaneous Oxidation of Essential Oils. By G. Papasqoli 
(Chem, Gentr,, 1888,1548—1549, from I/Oron , 11> 289—299).—In a 
large flask a layer of oil of turpentine 5—6 cm. deep was placed on 
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the surface of about 250 c.c* of water and exposed to sunlight. From 
the water, camphoric acid was extracted by shaking with ether; 
formic and acetic acids were also formed, and of course also hydrogen 
peroxide. By extracting the water, which had been in contact with 
turpentine, with soda, an acid isomeric with campholic acid is sepa¬ 
rated, melting at 125°. It is little soluble in cold water, somewhat 
soluble in hot water, ether, chloroform, benzene, and hot turpentine, 
very soluble iu alcohol. Oxidised oil of turpentine reacts with 
sodium, with evolution of a gas, and, seemingly, the formation ^ of 
hydroxysylvic acid. Oil of eucalyptus absorbs oxygen readily, with 
formation of carbonic anydride and hydrogen peroxide. * Meat kept in 
the water containing the oxidation prndncts of oil of turpentine for 
eight months remained quite good, and the same medium rendered 
putrid fish odourless. J- W. L. 


Anstralene. By P. Barbier and J. Htlt (Corrupt, rend,, 108, 
519—520).—Australene, which was first described by Berthelot 
in 1854, is a colourless, very mobile liquid, with a faint odour 
different from that of leevogyrate terehenthene. Its sp. gr. at 0° = 
0*8789 ; mean coefficient of expansion between 0° and 100°, 0*0010425; 
refractive index for D = 1*4689 at 18*7°; specific refractive energy 
s=s 0*5440; rotatory power, [«]i> = +22*85°. 

When heated at 300° for two hours, anstralene is converted into 
iso-anstralene, which undergoes no further alteration at 300°. Iso- 
australeue is a colourless, mobile liquid, with a faint orange-like 
odour. It boils at 177*5 ; sp. gr. at 0 J = 0*8593 ; mean coefficient of 
expansion between 0° and 100° = 0*001017; refractive index for 
D = 1*4749 at 17°; specific refractive energy = 0*5626. The rotatory 
power is opposite in sign to that of anstralene, and is greater the 
lower that of the anstralene from which it was formed. The boiling 
points and rotatory powers of two samples of anstralene before and after 
heating at 300° were as follows:— 


A 

B 


Before. 


Boiling point. Rotatory power. 

157—159° +20*33° 
159—161 +13*08 


After. 

r' 11 ^ ^ ' 1 " .^ 

Boiling point. Rotatory power. 

177° -16-16 0 

177 -18-72 ' 

0. H. B. 


Oil of Myrtle. By E. Jahns (Arch. Pharm. [3], 27, 174—177)._ 

The sample of oil of myrtle examined was of Spanish origin; its 
sp. gr. was 0'910 at 16°, and its rotatory power Was [«] D = -f 26' 7°, 
On fractional distillation, the terpene, CioH, s , came over at 158—160°; 
its rotatory power [*]x» = +36-8°; from its chemical properties it 
corresponds with dextropinene. 

Cineole, boiling at 170°, a second constituent, could not he rectified 
by repeated distillation over sodium^ The fraction, passing over at 
175—178° was therefore treated by Wallach’s process, namely., 
hydrogen chloride was passed through the ice-cold liquid, the 
crystals obtained were pressed and decomposed by the addition of 
. water, the separated oil warmed with dilute potassium hydroxide, 
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wasted -with water, dried and rectified over sodium. The product 
showed all the characteristics of cineole. Besides these two main 


constituents a little camphor was present, bat could not be isolated. 

J. T. 


Nitro-eamphor. By p. Gazexeuye ( Compt. rend., 108, 243 — 215 ). 
—The author has previously described the salts of nitrocamphor. 
If Kekule’s formula for camphor is accepted, nitrocamphor will have 


the constitution C a H u <i , 


and the chloro-nitro-derivative, 


which is a neutral compound, will have the constitution 


PH 

° 8 u< cci-No; 


The existence of a ketonic function has not previously been estab¬ 
lished. When a neutral solution of the sodium salt is boiled with 
phenylhydrazine, it yields a yellow precipitate, which can be crystallised 
from boiling alcohol and has the composition CinHajNa. It is therefore 
identical in composition with the substance formed by the action of 
phenylhydrazine on ordinary camphor. Its solubility in cold alcohol 
makes it easy to separate it from the other products of the reaction. 

50 grams of nitro-camphor, 20 c.c. of absolute alcohol, and 3 c.c. of 
hydrochloric acid are boiled together for two or three minutes, cooled, 
and mixed with 2 vols. of water. The product soon solidifies to a 
crystalline mass, which is washed with cold alcohol of 63°, and re¬ 
crystallised from benzene, since it is partially decomposed by alcohol. 
The product has the composition NOo*CioHi 50 ,HCl, melts at 127—128°, 
is insoluble in water, undergoes double decomposition with silver 
nitrate, and has no action on ferric chloride. If, however, it is heated 
with alcohol of 60°, dilute hydrochloric or nitric acid and ferric chloride, 
it yields a fine violet colour. Under the influence of acids and dilute 
alcohol, it yields a hydrate which, however, cannot be isolated. 
This hydrate is also obtained by heating 5 grams of nitrocamphor 
with 60 c.c. of alcohol of 93°, and 5 c.c. of hydrochloric acid for 15 
minutes. _ The product is saturated with barium carbonate, filtered, 
mixed with 4 vols. of water to precipitate resinous matter, and again 
filtered and evaporated in a vacuum. The small crystals which sepa¬ 
rate are heated with 10 to 15 times their volume of water until melted, 
then mixed with sufficient alcohol of 93° to dissolve the melted crystals, 
and the solution is allowed to cool, when it deposits long, acieular 
crystals. The compound itself has the empirical formula of a 
hydrate of nitrocamphor, but the composition of the barium salt, 
(iTO/CioHuO^BaH 4- 3H 2 0, shows that it is trihydric, and that 
polymerisation has taken place. This salt melts at 75°, loses 3 mols. 
H 3 0 over sulphuric acid in a vacuum, and then melts at 98°. The 
free substance has all the characters of a phenol. It is neutral to 
litmus, does not decompose carbonates, combines with bases, and is 
not reduced by phenylhydrazine. With acetic chloride it splits up 
and yields, an ethereal salt; with feme chloride it gives a blood-red 
colour. In presence of dilute acid this coloration becomes violet and 
vox.. LVi. 2 t 
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is altered by boiling. The substance giving the latter reaction is, 
however, only stable in aqueous solution in presence of dilute acids. 
CO 

Nihrccamphor, , forms a hydrochloride which 

changes into anc ^ ^ken ^^^OH-hTOo’ an( ^ 

the latter polymerises and becomes (OioHwNOs^SHaOj which even¬ 
tually changes into a very stable compound which will shortly 

J c*OH 

be described, C»Hi 4 <ii . Bfitrocamphor is a, ketone rather than 
CMSTOj 

an aldehyde, and the aldol reaction is dne to the presence of hydro¬ 
gen in the CH'NOa gronp which is in direct union with the CO group. 

C. H. B. 

A Nitrophenol Isomeric with a-Nitrocamphor. By P. 

Cazeneuye ( Gompt . rend,, 108, S02—304; compare preceding Ab¬ 
stract).—a-lSTitroeamphor is boiled for half an hour with 10 times its 
weight of concentrated hydrochloric acid. ^Tine-tenths of it dissolves 
and the solution is diluted, with three volumes of water, agitated with 
animal charcoal, filtered, evaporated to dryness, and the* product re- 
crystallised from hot water. It has the composition G 10 H 15 HO 3 , and 
crystallises in long needles which contain 1 mol. H 3 0. From dilute 
alcoholic solution it separates in modified rhombic prisms, the domi¬ 
nant form being mpeg'. The hydrated crystals soften at 60° and 
melt at 70 °; the anhydrous substance melts at 220 °, with partial 
decomposition. Water dissolves 7 per cent, of the substance at 15° 
and an unlimited quantity at 100°. It is also soluble in alcohol, 
ether, chloroform, and benzene. It is dextrogyrate, and the rotatory 
power of a 1*8 per cent, solution in alcohol is [«]d = + 10 °. It 
reddens litmus, decomposes carbonates, and combines with metals to 
form salts which, as a rule, are soluble in water. The mercuric and 
silver salts are only slightly soluble, the barium and calcium salts are 
almost insoluble, the quinine and cinchonine salts are insoluble, but 
the morphine and strychnine salts are somewhat soluble. Phenyl- 
hydrazine has no reducing action on the compound, and this indicates 
that the ketonie function has been removed. 


Acetic chloride yields an acetyl-derivative isomeric with acetyl 
nitrocamphor. It separates from an alcoholic solution in hard, white 
crystals, which melt at 115° without decomposition. It is dextro¬ 
gyrate, the rotatory power of a 2 per cent, solution in aleohol being” 
[«]n = +4° 25'; it boils at 150—200°, and at the same time deeom* 
poses and gives off: hydrogen chloride. It has a neutral reaction, gives 
no coloration with ferric chloride, and is decomposed by alcoholic 
potash with formation of potassium acetate. 

It has previously been shown (loc, cit ,) that ^-nitrocamphor com¬ 
bines with hydrochloric acid, forming a compound which probably 

CH’UsTCh , 

has the constitution O a Hu<^ 1 n * and hence it would seem that 

LbHJJdl 

the phenolic compound now described must have the constitution 

: C.H.B. 
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Nitrosocamphor and Camphorquinone. By L. Claisen and O. 
Massasse (. Ber 22, 530— Q33).~~Nitrosocamphor can be prepared by 
adding a well-cooled solution of camphor (152 grams) in amyl nitrite 
(117 grams) and ether (50 e.c.) to powdered sodium ethoxide 
(70 grams) suspended in ether (about 75 c.c.). The mixture is 
shaken well and kept at the lowest possible temperature for some 
time, then the sodonitrosocamphor is extracted with cold water, the 
solution shaken with ether, and the nitroso-derivative precipitated 
with acetic acid. About 55 grams of the nitroso-compound is 
generally obtained. It is readily soluble in amyl alcohol, ethyl 
alcohol, ether, and chloroform, but more sparingly in benzene, and 
almost insoluble in light petroleum; it crystallises from benzene, 
dilute alcohol or water, and melts at 153—154°. 


CO 

Campliorortlioquinone , C S H U <( i is formed, with evolution of 
, CO 


nitrons oxide, when a concentrated aqueous solution of sodium nitrite 
(J. to 14 mols.) is gradually added to a glacial acetic acid solution of 
nxtrosocamphor; on diluting with water, the product is precipi¬ 
tated in yellow crystals. The yield is from 60 to 75 per cent, of the 
theoretical. It can also be obtained by dissolving nitrosocamphor 
in a large quantity of hydrogen sodium sulphite solution and boiling 
the filtered solution with excess of dilute sulphuric acid. The 
yield is about 10 to 20 per cent, less than by the first method. It 
crystallises from alcohol or water, melts at 198°, sublimes at 50—60° 
in golden-yellow needles, and is volatile with steam. It is readily 
soluble in ether, hot alcohol, and boiling water, but only sparingly in 
the cold: the hot, aqueous solution'has a peculiar, sweet smell. In 
physical properties, this compound bears some resemblance both to 
1.2 diketones and to aromatic quinones. F, S. K. 


Camphoraldehyde. By A. W. Bishop and L. Claisen (Ber., 22, 
533—537).— Camphor aldehyde, Ci]Hi 5 0 2 , is formed when camphor is 
treated with sodium and ethyl formate (compare Claisen and Bowman, 
Abstr., 1888, 692). The product is extracted with alkali, the solution 
shaken with ether to remove impurities, acidified with acetic acid, and 
the ketoaldehyde extracted with ether. It is a crystalline substance 
melting at 76—78°, and is a moderately strong acid, dissolving freely 
in alkalis, but not quite so readily in alkaline carbonates. Tbe 
copper salt, (CnBAC^oChi, prepared by treating the ketoaldehyde 
with a solution of copper acetate, is a light-green, crystalline substance, 
sparingly soluble in water, but readily in all organic solvents. The 
zinc salt is colourless and has similar properties. Ferric chloride 
produces a dark-violet coloration in alcoholic solutions of the aldehyde. 
The anilide , CnHaiOhT, formed by treating the aldehyde with aniline 
at the ordinary temperature, is a colourless, crystalline compound, 
melting at 153°. 

Camphoraldehyde most probably has the constitution 
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Intramolecular chancre may, however, take place with formation of 

OOOH 

the possibly more stable compound, C 8 H 14 <^Q.g. > * n case 

its constitution would be exactly analogous to that of salicaldehyde. 

F. S. K. 


Nonnal and Acid Ethereal Salts of Camphols. By A. 
Haller (CompL rend., 108, 410—412).—The normal and acid suc¬ 
cinates were obtained by heating bomeol and succinic acid in the 
proper proportions at 130° for several days. The product was treated 
with ether, the ethereal solution agitated with an aqueous solution of 
sodium carbonate to remove tbe acid salt, the liquids separated, the 
ether distilled off, and the residue heated to expel excess of borneol. 
The crude product was recrystallised from alcohoh In order to obtain 
the acid salt, the solution of alkaline carbonate used for washing the 
crude product was acidified with sulphuric acid and the acid camphol 
succinate extracted with ether. 

Both the normal and acid salts form white, acicular or prismatic 
crystals, very soluble in benzene, light petroleum, ethyl acetate, and 
ether, but less soluble in ethyl or methyl alcohols. The acid salts 
dissolve in solutions of sodium or potassium carbonate, but these 
solutions decompose on boiling, with formation of bomeol and an 
alkaline succinate. 


Melting point. 

Formal succinate of dextrogyrate 


camphol .. 83*7° 

Formal succinate ’ of Isevogyrate 

camphol .. 83*7 

Formal succinate of racemic cam¬ 
phol . 82*28 

Acid succinate of dextrogyrate 

camphol .... 58*0 

Acid succinate of Isevogyrate cam¬ 
phol ...... 50*0 

Acid succinate of racemic camphol 56*5 


Kotatory power. 

[*]d = +42*05° 


= -4*2*09 

0 , 

= +35*59 

= -35*94 

0 


The melting points of the salts of racemic camphol are very close to 
those of the active varieties. The borneol liberated from these salts 
has the same rotatory power as the original borneoL 

The author also prepared the normal and acid succinates of an 
artificial camphol, which had a rotatory power of [a] D = +10°, and 
was a mixture of stable dextrogyrate and unstable Isevogyrate camphol. 
The salts were separated by fractional crystallisation, and the four 
fractions gave tbe following results:— 


1 . 

Melting point.. 73*47° 

Botatory power [a}n +13*50 


2. 3. 4. 

67*37° 67*33° 60*32° 

+6*84 + 3*93 + 8*20* 


* Thh seems to he a misprint for +3 *20. 
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The melting point of the acid succinate was 41 *5°, and its rotatory 
power 4-10*7(5°. C. H. B. 

Phthalates of Camphols, By A. Haller ( Compt. rend., 108, 
456—457).—These ethereal salts were obtained in the same manner 
as the succinates (preceding Abstract). The normal dextrogyrate and 
Jmvogyrate phthalates crystallise in white needles, readily soluble in 
ether, benzene, ethyl acetate, light petroleum, and methyl and ethyl 
alcohols. The normal racemic phthalate crystallises in small, radiat¬ 
ing prisms. The active acid phthalates form tabular or prismatic 
crystals, soluble in methyl or ethyl alcohol, ether, benzene, and alkalis. 
If the alkaline solutions are boiled, sodium phthalate and borneol are 
produced; the acid racemic phthalate forms stellate groups of needles, 
different in appearance from the active salts: it is soluble in ethyl 
and methyl alcohols and benzene. 


Hormal dextrogyrate phthalate 
„ lmvogyrate „ 

„ racemic „ 

Acid dextrogyrate „ 

„ Isevogyrate „ 

„ racemic „ 


Melting point. 

Rotatory power. 

101*12° 

[«] D = +79-54° 

101*12 

„ = -79-14 

118*00 

„ = o 

164*48 

,, — +58*38 

164*48 

„ = -58-27 

158*84 

„ = 0 


It is noteworthy that there is a greater difference between the 
melting points of the active and inactive varieties than was observed 
in the case of the succinates, and that whereas the melting point of 
the normal racemic salt is higher than that of the normal active salts, 
the reverse is the case with the acid salts. C. H. B. 


Dammara Resin. By B. Graf (Arch. Pharm. [3], 27, 97—111). 
—Five East Indian varieties of dammara resin were examined, and 
were found to be tolerably uniform in composition. In opposition to 
previous observers, the resin was found to contain only about 1 per 
cent, of an acid, which proved to be bibasic and of tbe formula Ci8H 33 0 3 
The other constituents, of which 40 per cent, was insoluble and 60 per 
cent, soluble in alcohol, appeared to be of no very pronounced chemical 
character, and in particular had no acid properties. The soluble 
portion has probably the molecular formula (XoH^Cb, and melts at 61°. 
The presence of a pure hydrocarbon in dammara resin is denied. The 
portion insoluble in alcohol is not free from oxygen, and melts at 
144—145 0 . J. T. 

Artificial Diastase. By A. Reychler (Per., 22, 414—419).— 
When freshly prepared wheat gluten is digested at 30—40° for a few 
hours with very dilute acids, considerable quantities of albuminoids 
are dissolved, forming an opalescent solution. The acids or acid salts 
employed were hydrochloric acid, hydrogen potassium sulphite, phos¬ 
phoric acid, alkaline dihydrogen phosphates, acetic acid, formic acid, 
tartaric acid, and lactic acid. 
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This opalescent solution is not coagulated by boiling; it gives a 
precipitate with a few drops of very dilute potash, soluble in excess. 
It becomes clear on adding two volumes of alcohol, but a turbidity is 
generally produced when the alcohol is added in large quantities. It 
gives a precipitate with potassium ferrocyanide, soluble in a large 
quantity of acetic acid. Mercuric chloride seems to produce no pre¬ 
cipitate. 

Tincture of guaiacum and hydrogen peroxide produce an intense 
blue coloration, bnt not if the solution has been previously boiled or 
treated with too much acid. A solution of the gluten from wheat 
flour (10 grams) in acetic acid (rdhre c.e.), gives this reaction 
most distinctly. This behaviour, according to Lintner, is character¬ 
istic of diastase. 

The gluten solutions have a fermentive action similar to that of 
diastase, but they lose this property partially or completely when 
boiled, or in presence of alkalis or of too much acid. The*gluten from 
20 grams of wheat flour was digested for a few hours with 100 c.c. of 
an aqueous solution (500 c.c.) of potassium dihydrogen phosphate 
(1 gram). 2 c.c. of the solution were then added to starch (2 grams, 
88 per cent.) made into a paste with water (250 c.c.), and the mixture 
kept for five hours at 40—50°. The solution thus obtained reduced 
135 c.c. of Soxhlei’s alkaline copper solution. 

The soluble albuminoids present in wheat fionr also contain diastase, 
as cto he proved by Lintner’s reaction. Starch (4 grams) made into 
a paste with water was digested for two hours at 60—66°: (1) with 
au aqueous extract from T6. grams of wheat flour, and (2) with a 
similar extract to which 2 c.c. of hydrochloric acid (tuVo) had been 
added. At the end of this time the solutions still contained unchanged 
starch, and reduced 100 c.c. and 210 c.c. of Soxhlet’s solution respec-, 
lively, showing that a trace of acid increases the rapidity of fermenta¬ 
tion. 

The diastase-like action of the, soluble albuminoids in ungerminaied 
barley can also be proved experimentally, and the author gives a table 
showing the reducing power of the solutions obtained when un¬ 
germinated barley (2 samples), maize, and malt, respectively, mixed 
either with water alone or with water and a trace of acetic or meta- 
phosphoric acid, are kept at a suitable temperature. Under the above 
conditions, the starch in the grain is only slowly acted on; it was 
found that fermentation takes place much more rapidly when starch- 
paste is treated with a relatively small quantity of ungerminated 
barley. The results of experiments in this direction, in presence or 
in absence of a trace of acetic acid, are also given in a table. 

The author considers that it is not improbable that in the- gemina¬ 
tion of barley and other seeds, the solubility and fermentive power of 
a portion of the albuminoids is produced by reactions similar to those 
wliieh occur when gluten is dissolved in very dilute adds. 

. t - ; I 

Phycoerythrin. By F. Schutt (Chem. Gentr., 1889, tX, from 
Bet*. hot* Gesell.t 6, 305——323).-—-The light which .causes t he 

fluorescence of solutions of phycoerythrin consists essentially of rays, 
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of -wave-lengths X 590—560. Solutions of this dye are bleached by 
both light and air, although the action is a very slow one; heating to 
60° bleaches them completely. Phyeoerythrin is insoluble in all liquids 
which dissolve chlorophyll. It could not be split up into more tiian 
one substance by fractional crystallisation, but the substance as pre¬ 
cipitated by alcohol differs so much from the original that the author 
has designated it fi-phycoery thrift. A third modification, obtained by 
precipitating the dye from its solution with an acid, has been termed 
7 -phyeoerythrin. Ammonia appears to precipitate the same modifica¬ 
tion as alcohol does. Fixed alkalis discharge the colour of the dye 
from its solutions. J. W. L. 

Bidesyls. By H. C. Fehrlin (Per., 22, 553—556).—Bidesyl, 
melting at 254—255° (compare Knoevenagel, Abstr., 1888, 706), is 
converted into the isomeride (m. p. 260—261°) when boiled for two 
hours with a large quantity of alcohol. Both compounds dissolve in 
concentrated sulphuric acid with a grass-green coloration which 
gradually darkens, and finally becomes brown. 

AcetyUetraphmylpyrroline, prepared by heating tetraphenylpyrroline 
(compare Garrett, this vol., p. 162) at 180—190° with acetic anhydride 
and sodium acetate, crystallises from glacial acetic acid or benzene in 
slender, colourless needles, melts at 226°, and is almost insoluble in 
alcohol. 

Tetrarntrotetraphenylpyrroline, CJSTH( CsBVJ^Cb)*, prepared by treat¬ 
ing the pyrroline with fuming nitric acid, crystallises from glacial 
acetic acid in small, light yellow needles which decompose at 123°, but 
have no well-defined melting point. It is sparingly soluble in alcohol, 
and dissolves in warm, concentrated sulphuric acid, yielding a yellow 
solution which passes through green, and becomes violet-red. 

Bthyltetraplienylpyrroline is obtained when a mixture of the two 
bidesyls is heated at 150° with a 33 per cent, solution of ethylamine. 
It crystallises from chloroform or benzene in small, slender needles, 
and from glacial acetic acid in small plates melting at 221°. 

Methyltetraphenylpyrrbline , prepared in like manner, crystallises from 
ether in small, feathery needles or plates, melts at 214°, and is readily 
soluble in hot alcohol, chloroform, and ether, and in cold benzene. 

F. S. 3C 

3-Methyl Pyridyl Ketone. By C. Englek and W. Kiby (Ben, 
22, 597—599).— Methyl pyridyl Icetone , OaNH^COMe, is formed when 
an intimate mixture of calcium nicotinate (about 3 mols.), or an acid 
salt of quinolinic acid, and calcium acetate (4 mols.) is distilled in 
quantities of about 50 grams. The pyridine in the product is removed 
by distilling with steam, the residue is dissolved in hydrochloric acid, 
mixed with excess of soda, the solution separated from impurities, 
and extracted with ether. The oil, which is obtained on evaporating 
the ether, is fractionated, the portion passing between 200—260° 
treated with phenylhydrazine, and the resulting crystalline hydrazone 
decomposed with concentrated hydrochloric acid. The phenyl¬ 
hydrazine salt is separated, the solution treated with sodium nitrite, 
made strongly alkaline, and the ketone extracted with ether. It is 
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a colourless oil, boils at 220°, and rapidly becomes yellow. It is 
readily soluble in all acids. The hydrochloride is very readily soluble y 
and cannot be obtained in crystals, but the platinochloride is crystal¬ 
line, The oxalate crystallises from water and alcohol; the picrate 
crystallises from water in slender needles. The mercurochloride 
crystallises from hot water in white needles melting at 158°. The 
hydrazone , Ci 3 Hi 3 ISr 3 , crystallises in yellow needles melting at 137 3 . 
The oxime is crystalline, and melts at 112°; its_ hydrocMoride > 
CtHsNoOjHCI, crystallises from alcohol, and melts at 204°. 

P. s. it. 


Condensation-products of Amidoacetal. By A. Wohl and W. 
Maeckwald (Ber., 22, 568—580; compare A. Wohl, Abstr., 1888, 
443, and Wolff, ibid., 809).—Amidoacetal hydrochloride can be easily 
obtained in crystals by carefully neutralising an aqueous solution of 
the base with hydrochloric acid, and evaporating on the water-bath. 
Th q picrate crystallises in small, yellow, sparingly soluble needles, and 
melts at 142—143°. 

Acetalylphenylthiocarbamide, !SrHPh , CS , lSrH*CH 2 , CH(OEt) 2 , pre¬ 
pared by mixing equal parts of phenyl isothiocyanate and amido¬ 
acetal, crystallises from dilute alcohol in colourless needles, melts at 
96°, and is readily soluble in ether, benzene, chloroform, and hot 
alcohol, but insoluble in water and light petroleum. 

pITT-PIT 

P lienijlimidazolylmerzaptid e, ISTPh q £gjj) *is formed when the 

preceding compound is boiled for half an hour with five times its 
weight of 30 per cent, sulphuric acid. It crystallises from hot water 
in long, colourless needles, melts at 181°, and is moderately soluble in 
hot alcohol, but only sparingly in the cold in most of the ordinary 
solvents. It has acid properties, and dissolves readily in dilate 
alkalis, but is insoluble in ammonia. Mercuric nitrate and stannous 
chloride produce a white, copper sulphate a dirty green and lead 
acetate a yellow precipitate in the aqueous solution. The silver - 
derivative, C 9 H 7 ]Sr 2 SAg, is yellowish. These fiaetallic componnds are 
decomposed by concentrated sulphuric acid with evolution of sul¬ 
phurous anhydride. The compound, (CoH^S^PtClj, prepared by 
treating an alcoholic solution of the mercaptide with platinic chloride, 
is a deep-red, crystalline substance. 

The methyl- derivative, Ci 0 Hi 0 lf 2 S, is obtained when the mercaptide 
is treated with soda and methyl iodide in alcoholic solution. It is 
precipitated in slender, colourless needles, melting at 54° on adding 
^water to the alcoholic solution, and it is very readily soluble in 
most ordinary solvents but insoluble in water. It dissolves freely in 
acids, but is repreeipitated by alkalis. The nitrate is very sparingly 
soluble in cold water, and separates from the hot solution in slender, 
colourless needles. The platinochloride and the aurochloride are 
amorphous. The picrate, CioH^S^eHsKaOr, crystallises from hot 
alcohol in yellow needles, and is sparingly soluble in water and 
, alcohol. The methyl-derivative combines directly with methyl iodide, 
yielding a compound, CnHia^sSI, which crystallises in colourless 
needles, melts at 177°, and is readily soluble in hot water and alcohol; 
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-when boiled witli moderately concentrated alkalis, it yields mer¬ 
captan. 

The suljohone , C 9 H T N 3 *S0 2 Me, prepared by oxidising the methyl- 
derivative with excess of w T arm, dilute nitric acid, crystallises from 
hot, dilute alcohol in small, slender, yellow needles, melts at 115—116°, 
and is readily soluble in most ordinary solvents, but only sparingly in 
water. 

The additive compound, CioHnhLSI, is formed when a cold, alcoholic 
solution of the mercaptide is treated with methyl iodide. It crystal¬ 
lises in colourless needles, melts at 152°, and yields the methyl- 
derivative when decomposed with alkalis. 

CH'CH 

Themjlimidazole , KPh<^jj*^. , is obtained when the mercaptide 


is digested with moderately dilute nitric acid, and the resulting salt 
decomposed with alkali. It is a colourless oil, boils at 276° (uncorr.), 
and mixes with most of the ordinary solvents, but is insoluble in 
water. The pi crate crystallises in yellow needles, melts at 152°, and is 
sparingly soluble in water and cold alcohol. The platinochloride , 
(G 9 H 6 K 2 ) 2 ,H 3 PtCl 6 , crystallises from hot water in small, reddish-yellow 
plates, softens at 201—202°, and melts at a slightly higher tempera¬ 
ture with evolution of gas. The aurochloride , CgHs^VEEAuCh, forms 
pale-yellow crystals, and is soluble in hot water. Phenyli midazole 
combines with methyl iodide, yielding a syrupy additive compound 
which is readily soluble in water, and is not decomposed by con¬ 
centrated alkalis. 

The compound JSTHPh*CS*ISrH‘CHa*CH(On)-OEt separates in an 
oily condition when finely divided acetalylphenylthiocarbamide is dis¬ 
solved in well-cooled, concentrated sulphuric acid, the solution poured 
into water, and mixed with excess of alkali. It crystallises from hot, 
dilute alcohol in colourless needles, melts at 94°, and is sparingly 
soluble in water but readily in alcohol, ether, and most ordinary 
solvents. Aqueous solutions are precipitated by argentic and mer¬ 
curic nitrate. When heated at 100° with hydrochloric acid, or when 
boiled with 30 per cent, sulphuric acid, it is converted into phenyl- 
imidazole (see above). It combines with acids, yielding salts of a 
base, Q u HuN 2 SG. The platinochloride , (CnHul^sSQ^HaPtClfl, is a 
yellow, crystalline compound. The picrate , C u HuN2SO,0sH 3 K 3 O7, 
crystallises in small,yellow needles, melts at 190° with decomposition, 
and is moderately soluble in hot alcohol but only sparingly in water 
and cold alcohol. 1 Jf. S, K. 


Codeine. By A. Knoll {Arch. Pharm. [3], 27, 229, from JPJiann. 
Genirh ., 30, 39).—Some years back codeine was prepared syn¬ 
thetically from morphine by substituting a methoxyl-group for a 
hydroxyl-gronp. In place of methyl chloride, Knoll proposes the use 
of a methyl-sulphate for this purpose. The mass is takeu up with 
dilute sulphuric acid, and the codeine is separated from a residue of 
undecomposed morphine by treatment with ammonia, when, on 
diluting somewhat, the codeine remains in solution. The codeine thus 
obtained is chemically pure, and agrees completely in all its pro¬ 
perties with natural codeine obtained from opium. J. T. 
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Constitution of the Cinchona Alkaloids : Quinine. By Z. 
EL Skrattp (Moiiaish., 10, 39 —50; compare Abstr., 1887, 164)*—On 
careful oxidation with potassium permanganate, quinine, like cincho¬ 
nine, furnishes a base of the composition G 19 H 22 N 2 O 4 . It melts with 
decomposition between 240° and 286°, and does not react with phenyl- 
kydrazine; when treated with acetic chloride it gives a base the platino- 
chloride of which is an insoluble, yellowish-red powder of the formula 
CigHoiAcXaO^HaPtCle, and on heating at 100 ° for 19 hours with 
15 times its weight of a saturated solution of hydrobromic acid, it 
forms a salt, CjgEy^jO^HBr, crystallising in white needles con¬ 
taining 1 or li mols. of water. This base appears to be identical 
with chiteuine obtained from cinchonine, for on oxidation with 
chromic acid it furnishes a mixture of quinic, a-pyridinetricar- 
boxylic (a-carbocinchomeronic), and cincholeuponic acids. The last- 
named acid when anhydrous melts at 225—226°, when crystallised 
with 1 mol. of H 2 0, at 126—12?°. The hydrochloride, CsHisltfO^HCl, 
melts with decomposition at 193—194°, and has the same rotatory 
power as the hydrochloride of the acid obtained similarly from cin- 
ohonidine, with which it must be identical. It may, therefore, be 
concluded that one-half of the quinine molecule has the same con¬ 
stitution as one-half of the cinchonine molecule, quinine being a 
derivative of paramethoxyquinoline, and cinchonine a derivative of 
quinoline. G. T. M. 

Constitution of the Cinchona Alkaloids: Cinehonidine. 

By H. ScHxrnERSCHiTSCH (Monatsh, 10, 51—64; compare preceding 
Abstract).—Cinchonine and cinehonidine both give cincholeuponic 
acid when oxidised with potassium permanganate, and both contain 
1 atom of hydrogen, replaceable by an acid radicle. The author 
suggests that the isomerism of the compounds must be that known 
as “ physical,” or that a slight difference exists in the mode of attach¬ 
ment of the piperidine- and qninoline-groups which both may be con¬ 
sidered to contain. G. T. M. 

Constitution of the Cinchona Alkaloids: Quinidine. By J. 
Wurstl (Momtsh., 10, 65—72; compare preceding Abstracts).—The 
difference in constitution between quinine and quinidine appears to 
be of the same nature as that existing between cinchonine and 
cinehonidine, for both alkaloids give quinic and cincholeuponic acids 
on oxidation with potassium permanganate, and both contain one 
hydrogen-atom replaceable by acid radicles. G. T. M. 

Strychnine. By EL v. Garzaeolli-Thurxlackh ( Monatsh 10, 
1—8).— Strychnine benzyl chloride , G 21 H 2 ai^ 2 0 25 0 7 H 7 Cl -f- H 2 0, is ob¬ 
tained by heating together strychnine and benzyl chloride. It 
crystallises from hot water in short, thick prisms or in lustrous 
plates, melts at 262—263° with complete decomposition, and. has a 
strong toxicological action. From the chloride, the following compounds 
can be readily preparedThe nitrate, GsiH^O^CtH^Os, crystal¬ 
lises in lustrous prisms or in scales, and decomposes at 262—265° 
with partial fusion; the dichromate. , (OoiH^O^GtH^CrsO,, is only 
slightly soluble in water, and crystallises in minute prisms ;, the Ohitb 
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cyanate , C 2 iH 22 l!7202,C7H7CNS, crystallises in interlaced groups of 
needles melting at 236—237°; tlie platino chloride , 

(0 21 H 2 oN r ,0 2? G 7 H 7 ) 2 PtGl 6 , 

melts at 215—216°; the hydroxide , C^Ho^O*,C 7 H 7 • 0H, crystallises 
in silky, red needles, and is a strdngly alkaline base. 

When strychnine benzyl chloride is oxidised with potassium per¬ 
manganate, benzoic acid is the chief product, a brown resinous 
substance being produced at the same time. G, T. M. 

Hydrastine. By M. Fbetjnd ( Ber 22,456—459; compare Freund 
and Will, Abstr., 1887, 1057, and Roser, this vol., p. 417).—When 
hydrastinine is oxidised in dilute alkaline solution with a cold 
saturated solution of potassium permanganate, it is converted into 
oxyhydrasttnine. The yield is almost quantitative. 

The decomposition of hydrastinine under the influence of alkalis 
(he. tit ), the oxidation of hydrohydrastinine to hydrastinine, and the 
conversion of the latter into oxyhydrastinine, show that these com¬ 
pounds stand in the same relation as alcohol, aldehyde, and acid. 

The oxime hydrochloride , CuHnPToOajHCl, separates in crystals when 
an alcoholic solution (20 c.c.) of hydrastinine (1 gram) is boiled for a 
few minutes with hydroxylamine hydrochloride, and then allowed to 
cool. It is readily soluble in water, and on adding ammonia or sodium 
carbonate solution, the free base is precipitated. The base, CuHi^Oa, 
crystallises from alcohol in colourless needles, melts at 145—146°, 
and is soluble in alkalis. The platinochloride , GiiHiJSTsO^HnPtClG, is 
crystalline. 

The periodide, CuHnNC^F,!!!? is precipitated when a solution of 
hydrastinine hydrochloride is treated with a solution of iodine in 
potassium iodide, or boiled for a few minutes with concentrated 
hydriodic acid. It crystallises from dilute alcohol in brown needles, 
melts at 132—134°, and is sparingly soluble in hot water. When 
an aqueous solution of hydrohydrastinine hydrobromide is exposed to 
the vapour of bromine, a red substance separates, and is obtained in 
colourless needles, melting at about 280 IJ , by washing with boiling 
alcohol, and reerystallising several times from hot water. If a 
solution of this substance is treated with alkalis and the precipitate 
recrystallised from alcohol, the compound CnHgBraNOa separates in 
colourless needles melting at 125°. 

The neutral substance occurring in Hydrastis canadensis (compare 
Freund and Will, Abstr., 1887,174) is meconine, and the compound 
(m. p. 158°) obtained therefrom by the action of nitric acid is nitro- 
meconine. F. S. 3L 

Berberine, By P. Marfori ( Ohem . 1888,1620—1621, from 

Ann. Ohim. Farm ,, 8, 153—164).—Berberine reacts with nitric acid 
of sp. gr. 1*23 at 60°, or sp. gr. 1*16 at 75°, with formation of a 
golden-yellow, crystalline substance, berherinic acid , CwHisRTOe. It 
decomposes at 210°, is little soluble in water, very slightly soluble in 
hydrochloric acid. With Froh&e’s reagent, it gives a blood-red 
coloration. The silver salt is a yellowish precipitate. 
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From the mother-liquor, water precipitates a yellowish substance, 
soluble in alcohol and water; this decomposes at 150—155°. Its 
composition agrees with the formula of dihydroxydinitroherberine, 

C 20 H 15 (N'O. 2 )2lS 7 O 0 . J. W. L. 

Alkaloids occurring with Cocaine. By A, Einhobst (Ber., 22, 
399—402).—Liebermann and Giesel (this vol., p. 168) have recently 
shown that when the amorphous bases occurring with cocaine are 
boiled for an hour with hydrochloric acid, they are chiefly converted 
into ecgonine and acids. This fact has long been known technically. 
The bases are warmed for three to four days with concentrated 
hydrochloric acid, the solution is dilated with water, and after sepa¬ 
rating the acids, concentrated and mixed with ether, whereon most 
of the ecgonine hydrochloride separates immediately. The filtrate, 
after freeing from alcohol and ether, is kept for some months so that 
the rest of the salt may separate, then diluted with water to pre¬ 
cipitate small quantities of resinous matter, and again evaporated to a 
syrup. 

The author has investigated a syrup obtained in this manner. It 
was dissolved in water, separated from resinous substances, mixed with 
soda And the bright yellow precipitate, which consists chiefly of an 
amorphous substance, dried and extracted with absolute alcohol. The 
filtrate from the yellow precipitate contains anhydroecgonine, which 
can he isolated by acidifying with hydrochloric acid, removing resin¬ 
ous impurities by shaking with ether, evaporating and extracting the 
crystalline residue with absolute alcohol. 

A cJiloro- derivative, probably C 20 H 30 N 3 CIO, is obtained in colourless 
needles, when the alcoholic extract from the yellow precipitate referred' 
to above is evaporated, the residue boiled with water to remove 
inorganic compounds, and re crystallised from alcohol with addition of 
animal charcoal. It melts at 220*5°, and is not changed when warmed 
with silver nitrate solution. It forms salts with the halogen acids; 
the hydrobromide, C 2 6 H 3 o]Sr 3 C 10 , 3 HBr, crystallises from methyl alcohol 
in colourless prisms, and has an intensely bitter taste. 

When anhydroecgonine is heated at 270° with hydrochloric acid, 
methyl chloride, hydrocarbons, ammonia, methylamine, and resinous 
products are formed together with two basic compounds, both of 
which are volatile with steam (compare Einhorn, this vol., p. 168). 
These two bases can be separated by dissolving in hydrochloric acid 
and treating with sodium nitrite. One yields a nitroso-compound 
which, on decomposing with hydrochloric acid, is converted into A 
crystalline hjdrocklonde. The other base is*not acted on, and is ob¬ 
tained unchanged when the solution is made alkaline and distilled ; 
it yields a sparingly soluble aurochlonde melting at 212°. A distillate, 
smelling strongly of pyridine, is obtained when the bases are evapo¬ 
rated with hydrochloric acid, and the residue distilled with zinc-dust. 
The distillate contains a hydrocarbon and two newjbases which can be 
separated bv means of their auroehlorides. The more readily soluble 
salt melts- at • 108°; the other contains 46*96 per cent, of gold, and 
does not melt when heated at 280°., , F. S. K. 
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Oxidation of Gelatin with Potassium Permanganate. By 
B. Malt ( Monatsh ., 10, 26—38; compare Abstr., 188*5, 824).—When 
permanganate (2 parts) is slowly added to gelatin (1 part) at the ordi- 
naiy temperature, and the mixture is allowed to remain for 14 days, 
peroxyprotoic acid is the chief product, and this, on treatment with 
baryta, splits up into a complex mixture of acids and bases (Abstr., 
1888,1120). When the oxidation takes place in a hot solution, 1 part 
of gelatin requires 6 parts of permanganate, benzoic and succinic 
acids being directly formed. 

From its famishing the same oxidation-products, it would appear 
that gelatin is closely related to egg-albumin in its chemical com¬ 
position. G. T. M. 


Physiological Chemistry. 


Reciprocal Action between Haemoglobin and Protoplasm. 

By A. Schwartz (Chenu Centr ., 1888,1623, from Natunciss. Rundschau , 
Braunschweig , 3, 594).—Pure protoplasm, such as blood-corpuscles 
of the horse or bullock, or the colourless elements of the spleen or 
lymph glands, when in contact with pure crystallised hsemoglobin, 
reacts first with formation of methsemoglobm; later the colouring 
matter is completely decomposed. Haemoglobin and methmmoglobin, 
however, are gradually re-formed in the liquid, until at the end of 
11 to 14 days more blood colouring matter is formed than was 
originally present. The coagulation accompanies the reaction in a 
corresponding manner. The presence of blood serum prevents the 
destruction of the hsemoglobin altogether, but in other respects does 
not influence the reaction. * J. W. L. 

Poisonous Effect of Expired Air. By Browk-S^quari) and 
d’Arsoyyal ( Gompt. rend., 108, 267—272).—The authors have 
previously shown that the exhalations from the human lung contain 
some substance or substances capable of exerting a powerful poison¬ 
ous action (Oompt. rend^ 1887 and 1888). In the experiments 
described in this paper, rabbits were placed in a series of air-tight 
cages so arranged that air entered at one end of the series, passed 
through each cage in succession, and escaped at the opposite end. 
The animal in the eighth cage was thus compelled to breathe an 
atmosphere charged with the products of respiration of the seven 
others, whilst the animal in the first cage breathed pure air. Under 
these conditions young rabbits, except those in the first two cages, 
die rapidly. Those in cages 6, 7, and 8, in fact, die in two or 
three days. If a rabbit which is nearly dead is removed from its 
cage it usually recovers after a somewhat long time. The proportion 
of carbonic anhydride in the air in the second cage is considerably 
below 1 per cent., whilst in the last cage it will not exceed 3 per 
cent. Older and larger rabbits resist the action of the poison for a 
longer time, and in their case the amount of carbonic anhydride in 
the last cage may rise to 6 per cent. 
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Tlie authors 6nd that animals of various kinds can breathe without 
inconvenience air containing a somewhat high percentage of carbonic 
anhydride. 

Men can breathe for two or three hours, without marked discomfort 
or any permanent effect, air which contains as much as 20 per cent, of 
carbonic anhydride. 

If in the experiments described the air from the sixth cage is passed 
throngh tubes containing beads moistened with sulphuric acid, the 
pulmonary poison is removed, but the carbonic anhydiide is not 
absorbed. When the air thus treated is passed into cages 7 and 8, 
the animals in these cages live without inconvenience, whilst 
that in cage 6 dies after a short time. The dead animals show all 
the symptoms produced by the pulmonary poison, and hence the 
authors conclude that the injurious effect of expired air is mainly due 
to the presence of a pulmonary poison or poisons, and not to the 
nresence of carbonic anhydride. (Compare Richardson, Abstr., 1887, 

655.) H. B. 

Influence of Temperature on the Tension of Dissociation of 
Oxyhsemoglobin. By L. Brasse ( Compt. rend. Soc. biol., 5, 660— 
662).—The tension of dissociation of oxyhsemoglobin is nearly nil at 
0°. The compound is thus a stable one, giving off its oxygen with 
great difficulty in a vacuum. It is known also that in hybernating 
animals the blood is red in the veins as well as in the arteries. The 
tension of dissociation increases with the temperature ; oxyhemo¬ 
globin is only formed when the tension of oxygen in the atmosphere 
is greater than that of the tension of dissociation. A mammal dies 
when the temperature of its blood reaches about 45°; at this tem¬ 
perature, the tension of dissociation is still lower than that 
of the atmospheric oxygen ; the composition of the air in the pul¬ 
monary alveoli is, however, different from that of the atmosphere. 
In birds, on the other hand, where, with the arrangement of air sacs, 
the aeration of the blood is very complete, they do not die until their 
blood reaches the temperature of 50°. 

This paper gives only general conclusions, and is not supported by 
numerical evidence; the investigations of Hiifner on the same subject 
(Abstr., 1888, 1214, and this voh, p. 426), published approximately at 
the same time, are not alluded to. W. 1"). H. 

Action of Hydroxylamine and Nitrites upon Blood-pressure. 
By T. L. Brunton and T. J. Bokbjjham (Proa. Boy. Soc., 45, 352— 
353),—Two of the most striking effects of nitrites are their power 
(1) to alter the colour of, the blood, and (2) to lower the pressure of 
blood within the vessels. Both these properties are also exhibited by 
nitroglycerol, and Hay { Practitioner , 30, 429) has shown that this is 
due to the fact that it is decomposed in the blood with evolution of 
nitrous acid. Hydroxylamine is a substance in which, two affinities? 
of nitrogen are saturated by hydrogen instead of by oxygen as in 
nitrous, acid. To render complete the investigation of nitrites and 
substances allied to them, it was necessary.to examine the effect of 
hydroxylamine on blood-pressure. Raimondi and. Bertoni (Annali 
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TJniv, di Med., 259, 97) have already shown that its effect on the 
colour of the blood is the same as that of the nitrites. In the pi'esent 
research it was found that the effect of lowering blood-pressure is 
shown by hydroxylamine also. Hydroxylamine hydrochloride (free 
from nitrite) was the salt used. 

W. D. H. 

Conversion of Starch in the Human Stomach. By H. Zech- 
NISSEN (Bied. Centr 1887, 189—190).—Ewald and Boas hold that 
in the stomach potato-starch is converted in part into dextrin and 
maltose, and in part remains unaltered. Dissolved starch in an 
empty stomach, or, at any rate, in a stomach neutral or slightly acid 
from hydrochloric acid, is converted into dextrin and maltose. When 
eggs and water have been previously consumed, then the soluble 
starch is changed in a manner at present unknown, but at any rate 
without formation of sugar. E. W. P. 

Formation of Glycogen from Carbohydrates. By E. Voir 
(Zeit. Biol., 25, 543—552).—The two theories held with regard to 
the formation of glycogen are (1) that it is formed by a process of 
hydration from the food and (2) the so-called economy theory. The 
latter involves the further hypothesis that glycogen in the body is 
formed wholly from prote'ids. In certain investigations originally 
undertaken with another object, it was found that there was distinct 
evidence of the formation of glycogen from the carbohydrates of the 
food ’ the experiment was made on a goose which, after a period of 
four and a half days’ inanition, was fed on the following five days on 
766*2 grams of dry rice. The animal was killed, and the glycogen in 
the liver, muscles, and other tissues estimated by Briicke’s method— 



YTeiglit. 

Glycogen. 


Total amount. 

Percentage. 

Liver..... 

205 *5 grams 

21 *6 grams 

10*51 

Muscles....... 

1327 *5 „ 

17-52 „ 

1*32 

Other tissues (except shin 
and fat)..... .. 

3S2 '5 „ 

5 -05 „ 

— 


Supposing that the glycogen of the body had. entirely disappeared 
during the period of inanition, there was thus at least a formation of 
44*17 grams during the subsequent five days; this does not take into 
account any small quantities that might have been present in the 
skin and fatty tissues, nor the quantity used up by the organism 
during the five days before death. 

From analyses o£ the urine and faces’during this time, it was cal¬ 
culated that 8*2 grams of nitrogen were excreted, of which 4*7 came 
from the proteid matter contained in the rice administered. For 
every 1 gram of nitrogen in the proteid of rice, 1*17 grams of carbon 
would be available for the formation of glycogen,, 4*7 grams of 
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nitrogen would therefore correspond with 5*5 grams of carbon, i 
that would account for 12*6 grams of glycogen. The remaining 31\ 
grams of glycogen must, therefore, have been formed from the carbo¬ 
hydrate of the food. # W. D. H. . 

The Formation of Serum-albumin in the Alimentary Canal. 
By N. Popoff (Zeit. Biol., 25, 427—452).—v. Ott (Archivf. Physiol ., 
1883, 89) showed that the stomach has the power of producing 
serum-albumin from peptone. In the present experiments, a tortoise’s 
heart removed from the body was kept beating by means of an arti¬ 
ficial circulation; the heart was in connection with a mercurial 
manometer, which was so arranged that a float upon the surface 
allowed to write on a slowly moving cylinder gave a graphic record 
of the cardiac contractions. It was found that peptone produced by 
gastric juice soon brought such a heart to a standstill; but after 
this solution of peptone had been in the stomach of a living dog for a 
quarter of an hour, it was capable of keeping the heart beating. This 
is considered to be sufficient proof that the stomach had in this time 
reconverted the peptone into serum-albumin. The same result 
followed if instead of putting the solution of peptone into the stomach 
it was allowed to remain in a loop of intestine separated from the rest 
of the alimentary tract by a Yella’s fistula. Peptone produced by 
the pancreatic ferment was not afiected in this way, or, to nse the 
phraseology of the authoress, 6( was not regenerated into serum- 
albumin,” W. D. H. 

Synthetic Action of Living Cells. By J. Brinck (Zeit Biol, 25, 
453—473).—A research of the same nature as the preceding, in 
which the frog’s heart was nsed instead of the tortoise’s heart. On 
similar grounds it is believed that various forms of animal cells, 
including certain bacilli, have the power of converting peptone into 
serum-albumin. W. D. H. 

The Relation of Water and Solid Constituents in the Organs 
and Tissues in Normal and Starving Animals, By S. M. 
Lotjanow (Zeit. 'physiol Chem 13, 339—351).—The relation of 
water to solids was determined in a large number of the organs and 
tissues of 20 normal pigeons. These are compared with similar 
investigations on 20 pigeons from which food and water had been 
withheld for some time. The results are given in tables; and the 
following are the chief conclusions deduced from them:— 

Organs aud tissues of the starving dnimals showed important 
changes in the relations of solid to water only when the total body 
weight is diminished by 34 per cent,, and the animal had taken no solid 
or liquid food for 133 hours. The relation in some organs (heart, 
kidneys, thorax muscles, alimentary tract, blood, brain, and lungs) 
undergoes little or no change; in others (thigh muscles and bones) 
the water is increased; and in a third category (spleen, pancreas, 
liver) the water is diminished. Sex or initial weight are apparently 
factors which have no influence. W. D. H. 
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Muscle Pigments. By L. Levy (Zeit physiol. Ghem 13. 309 
—325).—MacMunn (Abstr., 1887, 983) has described a class of pig¬ 
ments occurring in the tissues which, like the haemoglobin of the 
blood, have a respiratory function; he has given the name histohse- 
matin to the class of pigments and myohaematin to the important 
member of the class that occurs in muscle. In some muscles, haemo¬ 
globin, as has been shown by many previous observers, also occurs. 
As a result of the present research, the theory is advanced that 
haemoglobin is the only pigment of muscle, and that myohaematin is 
merely a derivative of this, and is in fact identical with haemochro- 
mogen. The measurements of the two absorption-bands in wave¬ 
lengths of haemochromogen prepared in two ways and of myohse- 
matin are thus given :— 



1st Band. 

2nd Band. 


Beginning. 

End. 

Beginning. 

End. 

Hsemochromogen (prepared by 

Hoppe-Seyler’s method) .. 

Hsemochromogen (Stokes’ method) 

6653-00 

5473-75 

5269*00 

5139-15 

5688 *95 

5521 -55 

5354*25 

5175 *00 

Mvohsematm (from dog) ........ 

5569*35 

5473 -75 

5210*85 

5139 -15 

Myobsematin (from pigeon) ...... 

5569 *35 

5473-75 

5288*65 

5091*35 


The myohaematin hands are thus considerably nearer to the violet 
end of the spectrum than the haemochromogen bands; in spite of 
this, however, the difference is not considered to he sufficiently great 
to indicate that myohaematin and hsemochromogen are distinct 
substances. W, I). H. 

Note by Abstractor .—In the course of my own work, I have had 
occasion to repeat the greater number of MacMunn’s experiments; 
and I can fully confirm his statement that the myohaematin spectrum, 
though hearing a superficial resemblance to that of hsemochromogen, 
is ideally very different. The difference in the positions of the 
absorption-bands is, in fact, so marked that the two spectra are 
easily distinguishable without having resort to measurements. 
Myohaematin can also be identified in the fresh muscle by placing it 
in.a compressorium and examining it with the microspectroscope; 
in such a case there can be no decomposition of haemoglobin. 

W. D. H. 

Attraction of Animal Tissues for Sulphur. By J. be Ret- 
Pailhabe ( Compt. rmd ., 108, 356—357).—The finely divided tissue 
was digested at 45° with its own weight of sulphur suspended in 
alcohol, and the hydrogen sulphide evolved was estimated. The 
quantities , of this gas obtained from 100 grams of different tissues 
were as follows;— 

von. ltiv 2 u 
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Bone and Adipose 
Muscle. Kidney. Spleen. marrow. tissue. 

Babbit*... 1*22 0*94 0*62 0*03 0*01 

Dog. 1*39 1*15 1*68 0*02 0*01 

These numbers follow the order of the attraction of the various 
tissues for oxygen. Since the living matter, philothion (Abstr., 1888, 
1101), combines with snlphur with formation of hydrogen sulphide, 
it follows that it should combine with oxygen with formation of 
water, and it is probable that combination with oxygen is the true 
function of the philothion, combination with sulphur being merely an 
incidental phenomenon. 0. H. B. 

The Salts of Milk and their Relation to the Behaviour of 
Casein. By F. SQimm ( Landw . Versnohs-Stat, 35, 351—436).— 
Two series of determinations of the ash constituents of milk gave the 
following results in grams per litre of milk:— 



Cl. 

P 2 0 5 . 

KoO. 

Ha$0. 

CaO. 

MgO. 

I. 

..0-820 

2-437 

1-885 

0-465 

1-720 

0-205 

n.. 

..0-980 

2-400 

1-720 

0-510 

1-980 

0-200 


The sulphuric acid was not determined, as it does not pre-exist in 
the milk, but is produced from the sulphur of the albuminoids; the 
small amount of iron was also neglected. In grouping the ash con¬ 
stituents as salts, account has to be taken of the fact that a portion 
of the phosphoric acid found in the ash is derived from the phos¬ 
phorus of the casein; the amount of phosphoric acid to be deducted 
is 0*581 gram per litre of milk, assuming the latter to contain 3 per 
cent, of casein. 

Hammarsten showed that casein has acid properties, yielding salts 
with bases, and obtained a calcium-derivative which contained 0*8 to 
1*2 per cent, of lime. The author finds that there are two distinct 
compounds with calcium; the one, containing 2*39 per cent, of lime, 
shows an alkaline reaction with litmus, but not with phenolpbtbale'in; 
whilst the other compound does not react either with litmus or with 
phenolphthalein, and contains only 1*55 per cent, of lime. The 
basicity of casein was also determined by titration with soda, using 
phenolphthalein as indicator. Keutral or slightly alkaline solutions 
of calcium-casein, prepared by rubbing together the corresponding 
amounts of casein and calcium carbonate, become turbid only when 
kept for some time; but when an alkaline calcium-casein solution is 
neutralised or acidified it at once becomes turbid. Alkaline, neutral, 
or just perceptibly acid solutions of calcium-casein do not curdle 
when boiled; the addition of more acid causes the solutions to 
curdle, the temperature required becoming lower as the amount of 
acid present increases. The calcium-derivative which reacts alkaline 
with litmus is not curdled by rennet. Hence it is probable that 
casein is present in milk as neutral calcium salt (with 1*55 per cent, 
of lime). Assuming this to be the case, and making the correction 
for phosphoric acid already given, a litre of milk will contain, in 
grams— 
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CaO (in 

NaOl. KOI. K 3 PO 41 KjO. C&gE.Og. MTggPoOg. cas&in). 

' I.. 0-877 0-603 1-653 0-405 2-315 0-447 0-465 

II., 0-962 0-830 0*903 0*595 2*793 0*436 0*4C5 

The excess of base is probably present in the milk as organic salts, 
Henkel (this vol., p. 178) having shown that citiic acid is a constant 
constituent of milk to the extent of at least 1 gram per litre. There 
is reason to suppose that milk contains a still greater amount of 
organic acid, and this is assumed, for the present purpose, to be citric 
acid. 

^Analyses of milk serum, prepared by Zahn’s method, by filtering 
milk through porous battery cells, showed that the whole of the 
potash, most, if not all, of the soda, and the greater part of the 
magnesia present in milk are in the form of soluble salts, so that the 
casein salt can only be a calcium-derivative. The acidity of milk to 
phenolphthale’in is probably due to the presence of acid phosphates, 
and to the power of casein of uniting with a further amount of base 
without becoming alkaline towards phenolphtbalein. Calculated 
from the results of Series II, the salts present in milk may he grouped 
as follows (in grams per litre) :— 

Sodium chloride. 0*962 Magnesium citrate. 0*367 

Potassium chloride....... 0*830 Dicalcium phosphate—. 0*671 

Monopotassium phosphate 1*156 Tricalcium „ .... 0*806 

Dipotassium „ ..... 0*853 Calcium citrate. 2/133 

Potassium citrate*.. 0*495 Lime (in casein) ....... 0*465 

Dimagnesium phosphate. * 0*336 , 

Hammarsten (Jahresber.f, Tierckem 1874,135) considers that casein 
acts as a solvent for calcium phosphate, whilst Eugling (Abstr., 1885, 
1083) believes that the casein enters into combination with tricaloium 
phosphate, a view which is also held by Sehaifer ( Landw . Jahrb* d. 
Schweiz^ 1887). Eugling’s theory is rejected as being based on 
erroneous suppositions. 

Determinations of lime and phosphoric acid were made in milk, in 
the serum of milk filtered through porous cells, and in the insoluble 

P ortion of milk. 36 to 56 per cent, of the phosphoric acid, and 63 to 
2 per cent, of the lime are undissolved, being probably in suspension. 
The undissolved lime (not in casern) is in combination with phos¬ 
phoric acid as a mixture of di- and tri-calcium phosphates (compare 
Duclaux, Ann. imt nat. agronomy 8 ). It was found that of the 
undissolved phosphoric acid and lime, 44 to 72 per cent, and 26 
to 67 per cent, respectively, could be dissolved in carbonic or acetic 
acids. 

Eugling (loo* cit) states that the calcium salts in milk are not 
precipitated by ammonium oxalate. The author finds that 85 per 
cent, of the calcium is precipitated; at the same time there is a change 
in the appearance of the milk which indicates that the reactions.which 
tak*e place extend to the casein, probably with formation of an ammo¬ 
nium salt. Serum obtained by sodium chloride, and that obtained by 

o *. o 










636 


ABSTRACTS OF CHEMICAL PAPERS. 


alcohol* are both precipitated by ammonium oxalate, just like the 
serum produced by rennet. Eugling’s negative result with alcohol 
serum was, no doubt, due to the presence of alcohol, which is shown 
to prevent the formation of calcium oxalate. 

With regard to the decrease in the acidity in milk, observed by 
Schaffer ( loo . cit .) to be produced by the action of rennet, it is found 
that if the casein is made to separate in a finely divided state, so that 
the whole of it may come into contact with the alkali, and if, at the 
same time, unnecessary dilution of the curdled milk is avoided, the 
acidity of the milk remains constant. Boiling has no effect on the 
acidity of milk. 

The belief that casein in milk is in combination with calcium 
.phosphate originated in Hammarsten’s observation that the curdling 
of milk by rennet is connected with the presence of calcium salts. 
Hammarsten showed that other alkaline earths may be substituted 
for lime, and that they may be present as sulphates and carbonates, 
and still have the same action (compare Lundberg, Jahre.sb. Tierchem 
1876, 11). It is shown that calcium phosphate suspended in a casein 
solution does not help the curdling by rennet, but that the presence 
of a soluble calcium salt is necessary; it is immaterial whether the 
salt is phosphate or chloride, &c. 

According to Mayer (Milchzeitung , 10, 36), when milk is heated 
at 75° it undergoes a change, and at a still higher temperature, but 
still much below 100°, it loses its power of being curdled. Experi¬ 
ments made by the author show that milk does not necessarily quite 
lose the power of being curdled by being heated at 100°, although 
the time required to curdle milk so treated is much lengthened, 
especially with milk of less than, the nsual acidity. The reason that 
boiled milk will either not curdle at all, or requires a longer time to 
curdle than fresh milk, is that a part of the dissolved calcium salt is 
precipitated as tricalcium phosphate. For the same reason curdling 
of milk by rennet is also prevented, or retarded, by adding more or 
less alkali. In either case* the property of being curdled by rennet 
may be restored to the milk by adding acid, passing carbonic anhy¬ 
dride through it, or by the addition of a soluble calcium salt, The 
author confirms Schaffer’s statement that boiled milk treated with 
carbonic anhydride curdles more quickly than fresh milk., 

N. H. M. 

Oxyhemoglobin in the Bile, and the Spectroscopic Charac¬ 
ters of Bile. By E. Wjbbthbimbe and E, Mraa (Cornet rend 108, 
357—359).—The authors have previously shown that when animals 
are killed by aniline, toluidine, and other substances, which destroy 
the heematics, oxyhaemoglobin appears in the bile. They now find that 
the same result follows if animals are killed by cold or are subjected 
to low temperatures. In some of these cases the spectroscopic 
characters of the bile would seem at first sight to indicate the presence 
of meth«emoglobin, but when reducing agents are added, although 
the bands of reduced haemoglobin become visible, the band of mefc- 
haemoglobin and two bands corresponding with those of oxyhemo¬ 
globin still remain. It follows that the bile under these conditions 
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contains a new modification of methsemoglobin for which the author 
proposes the name cholomethcemoglobin. It seems to be intermediate 
between the colonring matter of the blood and that of the bile. 
Oholomethmmoglobin is a normal constituent of the bile of young 
dogs. Contrary to the usual statement, the bile of dogs of all ages 
gives the absorption spectrum characteristic of bilicyanin. 

C. H. B, 

Biliary Acids in Urine during Jaundice. By A. Baeldb and 
H. Lavrand ( Gompt , rend . Soc. biol 5, 629—630).—In seven cases of 
jaundice produced - in different ways, the biliary acids were always 
found to be pi*esent by means of Pettenkofer’s reaction. In two mild 
cases, the bile pigment disappeared from the urine before the bile 
acids. 

From this, the authors conclude that bile acids occur in the urine in 
all cases of jaundice. W. D, H. 

Note by Abstractor. —This conclusion is contrary to that of nearly 
all previous writers on the subject (Hoppe-Seyler, Gorup-Besanez, 
Gautier, &c.), and is abundantly contradicted by every-day clinical 
experience. The authors of the paper just abstracted give no details 
of the method they adopted. W. D. H. 

Urobilinuria and Icterus, By Engel and Kienkr ( Gompt . rend., 
8oo. biol, 5, 678—681),—In contradiction to Hayem (Soc. med. des 
hop., July 22, 1887), the authors find no urobilin in the bile of man, 
ox, and dog. The bilirubin fixed in the tissues in jaundice is probably 
there transformed into urobilin, in which form it is more easily 
eliminated in the urine. This transformation is, however, not con¬ 
stant; the quantity of urobilin which passes into the urine is not 
proportional to the intensity of the jaundice; and in certain cases, in 
two of which details are given, a slight jaundice may be accompanied 
with marked urobilinuria; and an intense jaundice with slight 
urobilinuria. W. D, H, 

The Urine in Mel anuria. By R, v. Jaksch (Zeit* physiol Ohmn 
13, 385—394).—The examination of the urine in two cases of melan- 
uria is described. The cases were patients suffering from melanotic 
sarcoma; and in each case the urine contained a dark brown pigment. 
The following are the chief conclusions drawn :~The most delicate 
reagent for detecting melanuria is a very dilute solution of ferric 
chloride; this colours the urine black. In urine containing melan¬ 
uria, or its fehromogen (melanogen), prussian blue is formed when 
the urine is mixed with a nitroprusside and aqueous potash, and an 
acid added. The prussian blue reaction does not seem to depend on 
the presence of melanin or its precursor; these substances do not 
give the reaction when they are separated from the urine; it must, 
therefore, be due to some other substance excreted at the same time, 
and apparently some substance which is present in minute quantities 
ev$n in normal urine. The same substance is also abundant in urines 
which are rich in the indigo-yielding material, W. I). H. 
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Chemical Composition of Bacillus Tuberculosis. By A. 

Hammerschlag (MonatsL , 10, 9—18).—The author finds that the 
bacillus can be readily cultivated on the surface of a mixture of 
gelatin and glycerol, in beef-broth containing glycerol, mannitol, 
grape-sugar, or glycogen, or in a solution of 2 parts of peptone, 
6 parts of glycerol, and 1 part of mineral salts in 100 parts of dis¬ 
tilled water. If it is considered that the whole of the nitrogen 
present, after treatment with alcohol, is in the form of albumin (con¬ 
taining 16 per cent, of nitrogen), the composition of the dried 
bacillus may be taken as 27 per cent, of matter soluble in alcohol, 
8 per cent, of ash, 86*9 per cent, of albumin, and 28*1 per cent, of 
cellulose. Bacillus tuberculosis differs considerably from other bacilli 
in containing both a large amount of substance soluble in alcohol and 
ether, and a powerful poison, which may be extracted by exhausting 
the dried bacillus with alcohol G. T. M. 

' Loss of Nitrogen in the Decomposition of Organic Matter. 

By T. Schloesito (CompL rend 108, 205—211 and 261—267).— 
The substance under investigation was placed in a glass globe with a 
capacity of 750 to 1000 e.c,, and if necessary was mixed with moistened 
pumice or was moistened with water. To one side of the globe was 
fused a horizontal glass cylinder, closed at the opposite end, and con¬ 
taining moistened sodium carbonate. A tube bent at a right angle 
was fused into the opposite side of the globe, its vertical and longer 
limb dipping below the surface of mercury in a trough* On the 
upper part of this limb was a bulb which contained a solid acid, such 
as oxalic acid, to absorb any ammonia that might be evolved. After 
the introduction of the substance, the globe was made vacuous, and 
pure air of known composition was admitted. Oxygen was rapidly 
absorbed, and in order to maintain a sufficient quantity of this gas 
in the atmosphere of the globe, known volumes of pure oxygen were 
added from time to time from a special measuring and transferring 
apparatus. At the end of the experiment, the gas in the globe was 
extracted, passed into a measuring apparatus after removal of any 
ammonia or carbonic anhydride that might have escaped absorption, 
and analysed. 

In all the experiments, the atmosphere in the globe remained more 
or less alkaline in consequence of the evolution of ammonia. The 
average duration of each experiment was about 13 months. 

When lean beef was enclosed in the globe under such conditions 
that the evolved ammonia remained in the atmosphere, or was dis¬ 
solved in the liquid which moistened the beef, very little oxygen was 
absorbed, and very little nitrogen was evolved. If, however, the 
ammonia was continually absorbed, whilst the atmosphere was kept 
charged with oxygen, the beef was totally decomposed. 

; ; With 18*076 grams of haricot beans 5111*8 c.c. of oxygen was 
absorbed, and the beans were completely decomposed with the excep- 
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t'ion of the transparent skins. A considerable quantity of the 
nitrogen was given off as ammonia, but only 3*0 c.c. of the free gas 
was evolved. 6*712 grams of cheese absorbed 1687*9 c.c. of oxygen, 
and gave off 3*9 c.c. of nitrogen, 70 per cent, of the total nitrogen 
being evolved as ammonia. 8*994 grams of fish absorbed only 
936*7 c.c. of oxygen, 84 per cent, of nitrogen being evolved as 
ammonia, and 2*5 c,c. in the free state. 8*724 grams of horse-dung, 
containing 1*25 per cent, of nitrogen, was moistened with 20 c.c. of 
human urine and 20 c.c. of water. This mixture absorbed 183*5 c.c. 
of oxygen, and liberated 1*8 c.c. of nitrogen, the greater part of the 
nitrogen being converted into ammonia. In the absence of oxygen, 
the dung seems to alter but slightly. 100 c.c. of a cultivation of 
Aspergillus niger in Baulin’s fluid containing 0*0554 grams of 
ammoniacal nitrogen and 0*0465 gram of nitiflc nitrogen, absorbed 
2797*4 c.c. of oxygen, and liberated only 0*6 c.c. of nitrogen. 
0*0055 gram of ammoniacal nitrogen and 0*0416 gram of nitric 
nitrogen disappeared. The mould entirely covered the surface of the 
liquid with its mycelium. 

In all cases, the quantity of free nitrogen evolved was small, and 
hence the results differ from those obtained by J. Beiset. The latter, 
however, only investigated the earlier stages of the change, whilst in 
the author’s experiments decomposition was always complete, and it 
is quite possible that the evolution of free nitrogen takes place most 
freely in the early stages of decomposition. C. H. B, 

Slow Combustion of Organic Substances. By T. Schloesing 
( Oompt . rend., 108, 527—-530).—The experiments with tobacco 
(Abstr., 1888, 979) have been extended to temperatures of 80° and 
100°. The microbic fermentation, which is very active at 40°, dis¬ 
appears at 75°, and beyond this point the change is entirely chemical, 
there being no appreciable difference between sterilised and non- 
sterilised material. The alteration in composition is more rapid the 
higher the temperature. At 7G e ’, half the nicotine was lost after 
52 days, whilst at 80°, 75 per cent, was lost in the same time. At 100°, 
75 per cent, of the nicotine was lost in 20 days, The changes essential 
to the manufacture of snuff become complete in 12 hours at 100°,* in 
8 to 10 weeks at 70®, and only after several months at 40°, Above 
70®, this change takes place with the same rapidity in sterilised and 
non-sterilised tobacco. During the “ fermentation in mass ” which is 
adopted in practice, the useful chemical changes take place without 
the direct intervention of living organisms* The microbes, by pro¬ 
ducing fermentation, raise the temperature of the mass to a point at 
which the activity of the chemical changes becomes sufficiently great 
to develop the heat necessary for their continuance. 

With farmyard manure, the action of 'microbes is strongly marked 
even at 75*5°, the amount of carbonic anhydride produced under their 
influence being 15 times as great as that produced by the purely 
chemical changes. At 81°, however, the difference between the 
sterilised and non-sterilised manure becomes inappreciable, and the 
activity of - the microbes ceases. No combustible gases are evolved. 

When the manure is heated in a slow current of nitrogen at 52®, 
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the sterilised manure undergoes little change, but that which contains 
microbes gives off carbonic anhydride, methane, and no hydrogen. At 
66°, the evolved gas contains carbonic anhydride and hydrogen, hat no 
methane. The amount of carbonic anhydride is much less than when 
air is present. 0. H. B. 

Rdle of Formaldehyde in the Assimilation of Plants. By 0. 

Loew (Ber., 22, 482—484).—After briefly stating the grounds 
against Liebig’s view that oxalic acid is the first product formed in 
plants from carbonic anhydride, the author tries to show that Baeyer’s 
theory on this subject is the more probable. The fact, proved by 
Bokorny, that methyl alcohol can he converted into starch in the 
chlorophyll cells of algse is evidence in favour of Baeyer’s theory, and 
the objections raised to this theory, based on the poisonous nature of 
formaldehyde, may be met by the statement that many plants and 
bacteria assimilate or produce substances which in slightly larger 
quantities have a powerfully poisonous action on the organisms them¬ 
selves. Formaldehyde is so readily condensed that, under certain 
conditions, it could not accumulate in plants, and for this reason will 
probably never be isolated from the leaves by distilling. It probably 
combines with the hydroxy-groups of the active albumin in the 
protoplasm of the chlorophyll granules immediately after it is formed, 
and is in some way prevented from reacting with the amido-groups. 
Graphic formulae are given showing how the formation of sugar may 
be supposed to take place. F. S. K, 

Sources of the Nitrogen of the Crraminese and Leguminosse. 

By H, Hellriegel and H, Wtxearth {Ann. Agronomy 15,5—35, from 
Beilageheft Zeitsoh. Btibenzucker-Ind., Nov,, 1888),—This paper con¬ 
tains a fuller account of the experiments referred to in a preliminary 
note last year (Abstr., 1888, 742). The cultures made in 1883.-1887 
include barley, oats, peas, buckwheat, lupins, and sanfoim The pots 
employed were of glass, with holes at the bottom, and the soil con¬ 
sisted of quartz sand,, used for glass making, from 4—8 kilos, being 
in each pot, and each kilo, containing 0*002? to 0*0054 gram of 
nitrogen. The nutrient solution contained definite quantities of 
.potassium phosphate, potassium chloride, magnesium sulphate, and 
calcium nitrate, containing nitrogen in quantities of 0*000, 0*007, 
0*028, 0*056, 0*112,0*168, 0*224, and 0*336 gram. From 0*1 to 1 per 
cent, of calcium carbonate was added to the sand, and the plants were 
watered with distilled water free from ammonia in regulated quanti¬ 
ties, so as to keep the percentage of moisture in the soil always 
within certain limits favourable to growth. The seeds were selected 
with great care as to uniformity, aiid were flrst allowed to germinate, 
then sown in the pots, and after the seedlings appeared, half were 
removed from each pot, leaving only those absolutely uniform in size, 
height, <&c. Oats and barley behave alike: without nitrate, there is 
no development beyond the reserve in the seed, and with varying 
Quantities of nitrate the harvest of dry matter obtained is directly 
proportional to the nitrate added, and, moreover, the same quantity 
gives always the same weight of dry matter, even in dii- 
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ferenfc years, For every milligram of added' nitrogen, increases of 
93 and 96 milligrams of dry matter are obtained with barley and oats 
respectively. The harvest always contains less nitrogen than the soil, 
seed, and manure, taken together, and when the added nitrate is 
diminished, the nitrogen in the harvest is diminished in the same 
proportion. 

When nitrogen is withheld or is insufficient, the plants do not die, 
hut there is no production of new matter, the new organs, even to 
the empty grain spikes, being produced solely at the expense of the 
older leaves, which are successively exhausted and withered. 

Sterilisation of the soil and the pots on the one hand, and the 
addition of the microbes contained in the washings of cultivated soil 
on/the other hand, cause no variation in the above results, 

/Peas behave quite differently. Some plants languish in a soil 
deprived of nitrogen, and never develop beyond the reserve material 

the seed; but others suddenly acquire new life, develop rapidly, 
and yield a crop equal in weight to that obtained with a good suppiy 
/of nitrate, the amount of nitrogen in the crop compared with that 
contained in the soil, seed, and nitrate (if any), vaxying from a slight 
loss to a very large gain (over 1 gram in many instances). This 
gain occurs also when the pots are placed in a glass cage (as in 
Boussingault’s experiments), the air of which is carefully deprived of 
all traces of combined nitrogen; it must, therefore, he due to the free 
nitrogen of the air. When the soil is sterilised by heat, and the 
pots and seeds by washing with very dilute mercuric chloride, peas 
behave like oats and barley; there is no gain of nitrogen from the 
air, but good crops result proportionally to the quantity of nitrate 
snpplied, and no tubercles are formed on the roots. In all cases 
where there is a gain of nitrogen, tubercles are formed on the roots. 
Their formation can be rendered certain by adding to the sterilised 
soil (with or without nitrate) the washings of a small quantity of 
arable soil, but the kind of soil, or the crop that has been grown in 
it, greatly affects the result, When these washings are boiled (or 
even heated to 70°) before being added to the sterilised sand, they are 
inactive. Thus (the authors infer) the assimilation of free nitrogen 
from the air by peas, lupins, &c., is not a function of the plant as 
such, nor can it take place when the growth is in a sterilised medium, 
but it is connected with the presence of microbes, and with the de¬ 
velopment of tubercles on the roots. J, M. H, M* 

Variations of the Internal Atmosphere of Hants. By J, 
Peyrou ( Gompt . rend. Soc < biol., 5, 699—-702),—The composition of 
the internal atmosphere of plants is always different from that of the 
air. Oxygen is always present in smaller quantities and carbonic 
anhydride in larger quantities than in air (Oomph rend>> 2nd June, 
1885); The^ gases, however, vary in different plants of the same 
species, and in different parts of the same plant ; . from a large 
number of experiments, the following conclusions are formulated 
with regard to some of these variations:— 

1. The proportion of oxygen in the leaves presents, in the 24 hours; 
oscillatory movements, in which there are two minima, one between 
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7 and 9 A.M., and the other between 4 and 6 p.m. ; and two maxima, 
one about midday, the other about midnight. These movements are 
independent of the seasons, of the action of chlorophyll, and of the 
atmospheric temperature. The maximum of the night is generally 
higher than that of midday. 

(2.) The proportion of oxygen increases in the leaves on agitating 
them with the air. 

(3.) The proportion of oxygen varies with age; the young leaves 
enclosing less than the adult leaves, and these less than the etiolate 
leaves. 

(4.) The proportion of oxygen is less in plants grown in the sun¬ 
light than in those grown in the dark. 

(5.) Plants with persistent leaves inclose more oxygen than de¬ 
ciduous or annual plants. 

(6.) The coloration of the leaves has no influence on their gaseous 
contents. 

(7.) The absolute quantity of carbonic anhydride is greater than 
the diminution in the quantity of oxygen in proportion to nitrogen. 

(8.) Any condition unfavourable to the development of the plant 
increases the proportion of oxygen; the opposite condition diminishes it. 

(9.) The quantity of carbonic anhydride given out is less than that 
of the oxygen absorbed; there is thus a real assimilation of the 
oxygen. W. D. H, 

Products of the Decomposition of Albuminoids in Plants, 

By W, Palladia ( Qhem . Centr ,, 1889, 23, from Ber. deuL botan . Gesell., 
6 , 296—304).—Experiments carried out to determine the nature of the 
products of the decomposition of albuminoids in wheat in the absence 
of free oxygen, showed these to be principally tyrosine and leucine 
with very little asparagine. The last-named substance is present in 
the plant daring the first few days, but becomes changed to ammo¬ 
nium succinate when the plant dies. Considerable quantities of 
asparagine can only be formed from the albuminoids in the presence 
of free oxygen; it is thus the result of oxidation, and not of dissocia¬ 
tion. J. W. L. 

Decomposition of Proteids in Green Plants kept in the 
Dark. By E. Schulzs and E. Kisser ([Landw . Versuoh^Stat^ 36, 
1—8),—The formation of asparagine in green portions of plants kept 
in the dark was observed by Borodin and confirmed by Muller {ibid^ 
33, 311), whilst the simultaneous loss of proteids was proved by 
experiments made by Schulze and Bosshard ( [ibid 33, 117). The 
object of the experiments described in the present paper was to deter¬ 
mine whether this decomposition of proteids also takes place in 
growing plants when light is excluded. Oat plants, in pots, were 
allowed to grow until 45 or 50 cm. high; half of the plants were then 
cut down just above the ground and quickly dried. The remaining 

S lants were kept in a dark room for seven days, and then cut and 
ried like the others. The plants which had been kept in the dark 
were partially yellow, but some of the leaves had a fairly bright green 
colour. The following analytical results were obtained with the 
plants not kept in the dark (a) and with those kept in the dark for 
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seven days (fc). The numbers represent the percentages in dry sub¬ 
stance :— 



a. 

l. 

Total nitrogen.... 

.. ♦ 3*43 

3-60 

Nitrogen as proteids . 

... 2-64 

1-44 

Non-protei'd nitrogen . *... 

... 0-79 

2-16 


The decomposition of proteids was, therefore, very considerable. 
The oat plants which had been kept in the dark were examined for 
asparagine, which was separated and determined by Sachsse’s method. 
The amount of nitrogen present in asparagine (and glutamine ?) was 
0*713 per cent., corresponding to 59 per cent, of the nitrogen of the 
decomposed proteids. Besides asparagine (and glutamine P), com¬ 
pounds of the xanthine and hypoxanthine groups seem to be foi'med. 

The plants which were not kept in the dark contained only traces 
of amides. 

Attention is drawn to a paper by Palladin ( Ber . deut. botan . Gesell ., 
6, 205), containing the results of experiments which further confirm 
the results of Borodin and Schulze, and also to experiments on the 
decomposition of albuminoids in plants in an atmosphere free from 
oxygen (preceding Abstract). N. H. M. 

Occurrence of an Insoluble Carbohydrate in Red Clover and 
Lucerne. By E< Schulze and E. Steiger ( Landw . Versuchs-Stat 
36, 0—13).—It was previously shown (Abstr., 1887, 460) that the 
seeds of Lupinus luteus contain an insoluble carbohydrate (paragalac- 
tin), which, when heated with dilute acids, yields galactose, and is 
converted by the action of nitric acid into mueic acid. A carbohy¬ 
drate having similar properties is found to be also present in red 
clover and lucerne. 

The finely powdered, air-dried, red clover (200 grams), which was 
cut when in full flower, was extracted with a mixture of ether and 
alcohol and treated with a malt extract at 50*~60°. The solution was 
removed by means of a pipette, and the residue treated with cold 0*4 to 
0*5 per cent, aqueous potash; after removing the potash, the residue was 
washed with water until no longer alkaline. The substance was boiled 
with per cent, sulphuric acid and the sugar determined. The 
amount of sugar, calculated as dextrose, was found to be 6*06 grams. 
When the sugar is evaporated down to a syrup, dissolved in nitric 
acid (sp. gr* = ITS) and evaporated on a water-bath, a considerable 
quantity of mucic acid is obtained j it is therefore probable that the 
sugar solution contains galactose, as this is the only known glucose 
which is converted by nitric acid into mucic acid. As more than one 
sugar is present, an exact determination was not possible, and the 
number given above can only be considered as approximate. 

Air-dried lucerne (100 grams), treated in the manner described 
above, yielded 2*476 grams of sugar, calculated as dextrose. The 
sugar, when oxidised with nitric acid, yielded mucic acid, but much 
less than the sugar from red clover. N. £L M, 
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Soluble Carbohydrates in the Seeds of Leguminous Plants, 

By W. Maxwell (. Landiv. Versuchs-Btat, 36, 15—21).—Very finely 
powdered seeds of Faba vulgaris (600 grams) were extracted three 
times with hot 70 per cert, alcohol, and the soluble carbohydrates 
separated by Schulze’s method. Cane-sugar and a substance having 
the properties of a galactose were found. 

The seeds of Vicia sativa also contain cane-sugar and a galactose. 

The seeds of Visum sativum yielded an extract which gave the 
same reactions as those for the seeds of Faba vulgaris and Vicia 
sativa , and may, therefore, be presumed to contain the same com¬ 
pounds. 

The total amount of soluble carbohydrates was determined by 
extracting the finely powdered seeds with water at 37—40°, filtering 
and precipitating the filtrate with a small amount of phosphotungstio 
acid, and again filtering. The solution was boiled with hydrochloric 
acid for three hours (compare Sachsse, Ghem. Centr ., 1877, 732) and 
the sugar determined by titration with Fehling’s solution. Owing to 
the presence of sugars of unequal reducing power, the results are only 
approximate; the sugar found in the extract was calculated as dex¬ 
trose, and then the number reduced to a carbohydrate of the formula 
CgHioOs. The following are the mean percentages of soluble carbo¬ 
hydrates in dry substance :— Faba vulgaris , 4*227; Vicia sativa , 4*851; 
Visum sativum , 6*218 (compare Stingl and Morawski., Abstr., 1886, 
829, and 1887, 686; O’Sullivan, Trans., 1886, 58 and 70). 

X H. M. 

Morphine in Escholtzia Califomiea, By Baudet and Adrian 
( Ghem , Centr., 1889, 197, from Vharm. Zeit 34, 23).—This plant, 
which belongs to tbe Papaveracea©, has been used in America as a sub¬ 
stitute for opium, Tbe authors have found morphine in it, in addition 
to another base and a third substance, probably a glucosidc. 

J. W. L. 

New Source of Coumarin, By H. Molisch and S. Zmihel 
{Ghem. Genir 1889, 17, from Ber. deut botan. Qesell 6, 353—358)* 
—Coumarin has been found in the plant, Ageratum mexicanum, one of 
the Composite©. During life the plant docs not smell of coumarin, but 
the odour is apparent after death. In what state of combination it 
occurs, the authors could not determine. The principal part is found 
in the leaves; the blossoms and roots containing but very little. 

j Yf, L. 

Andromedotoxin in the Ericaceae. By P, 0. Plucoe {Arch. 
Fharm . [3], 27, 164—472).—Generally the parts of the plants were 
cut up and extracted with water, the infusion was purified by means 
of neutral and basic lead acetate, the lead removed by hydrogen sul¬ 
phide, and the solution, after concentration in a vacuum, repeatedly 
shaken up with chloroform. Both chemical and physiological tests for 
the detection of andromedotoxin were applied to the residue obtained 
.on evaporating the chloroform solution. So far, the following plants 
have been found to contain andromedotoxin :—Andromeda japonica, 
A. polifoUa, A . catesbaei, A , calymlata, A. polifoUa augmUfoliar'Bho** 
dmmdron ponticum, B. chrysanthemum , B. hybridum, B. maximum, 
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Azalea indica , ami Kahnia latifolia, , The following do not contain 
andromedotoxin :—Rhododendron hirsntwn , Ledum palustre , Olethra 
arborea , G. alnifolia , Arctostaphyllos officinalis, Ghimaphila umbellata , 
Owydmdron arboreum , and Gaultheria procumbens. J. T. 

Lecithin in the Seeds of Plants. By E. Schulze and E. 
Steiger (Zeit. physiol, Ghem 13, 365—384).—The estimation of the 
amount of lecithin from the percentage of phosphorus in the ethereal 
extract of powdered seeds has given very variable results, both in the. 
hands of previous investigators and in the commencement of the 
present research. The reason for this appears to be that the treat¬ 
ment of the finely powdered seeds with cold ether only dissolves part 
of the lecithin present; hot alcohol dissolves a considerable quantity 
of a substance rich in phosphorus from the seeds after their treatment 
with ether; on evaporating to dryness the alcoholic extract thus 
obtained, a residue is left which is largely soluble in cold ether, 
and from which fatty acids and choline aurochloride were prepared. 
It is, therefore, lecithin. This lecithin probably exists in the condition 
of a loose combination with some other substance in the seeds, and 
this compound is decomposed by treatment with boiling alcohol. 
Bearing this source of error in mind, a number of quantitative estima¬ 
tions were made:— 

Contained in dry seed substance. 

Phosphorus in ether- 
alcoholic extract, Lecithin, 


Seeds of per cent. per cent. 

Lupinus luteus' . 0*060—0*061 1*55—1*59 

Sojahispida . 0*068 1*64 

Vida sativa . 0*047 1*22 

Fdba vulgaris . 0*031 0*81 

Triticum vulgare .. 0*025 0*65 

Secale cereale 0*022 0*57 

Ilordeum distichon ...... 0*028 0*74 


Linum usitatissimum .... 0*034 O’88 

In further researches, it was shown that etiolated lupin buds contain 
much less lecithin than the seeds; that is, a considerable amount of 
this substance is used up during the process of germination and 
growth. W. D. H. 

Influence of Carbonic Oxide on Germination. By G. Lixos- 
sma (Oomph rend . Soc. Biol . 5, 565—566).—Seeds of cress, lettuce, 
and millet were grown in artificial atmospheres consisting of oxygen 
(which was always present in the proportion in which it exists in the 
atmosphere), nitrogen, and carbonic oxide in variable quantities. 
Some specimens were exposed to the light, others grown in the dark. 
They were also grown in different conditions of temperature. It was 
found that the plants germinated perfectly well, and in the light, 
chlorophyll grains appeared in an atmosphere containing as much as 
79 per cent, of carbonic oxide. When snch a large proportion of 
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carbonic oxide is present, the germination is a little slower than in the 
air; but 50 per cent, or less of the gas makes no appreciable 
difference; germination occurs as quickly as in atmospheric air. 
Claude Bernard (Leqons sur les effets des subst . fox. et medic,, p. 200) 
found that air containing a sixth of its volume of carbonic oxido 
stopped germination : it is probable that the gas he used was impure, 
and that the deleterious effect on vegetation was due to such im¬ 
purity. W. D. H. 

Fertilising Properties of the Water of the Nile. By A. Muntz 
( Oompt . rend., 108, 522—524).—The Nile water at the time of rising 
on September 6th, 1888, contained in solution per cubic metre— 

NgOj. P 2 O s . K 2 O. CaO. 

4*10 0-40 3*66 48*00 

The same water at a depth of 0*6 metre in the middle of the Great 
Nile contained during the time of rising from 1*7 to 2*5 kilos of 
suspended matter per cubic metre, the mean being 2*2 kilos. This 
consisted mainly of clay, calcium carbonate, and organic matter, and 
had the following percentage composition:— 

Organic 

SiOg. A1 2 0 3 , Fe.>O s . K 3 0. MgO. CaC0 3 . P 3 0 6 . matter. II 3 0. 

53*07 14*57 10*21 6*67 1*07 3*13 0*19 2*87 7*41 

The organic matter contained 0*11 of organic nitrogen, and 0*31 of 
the potassium oxide was soluble in acids. This analysis differs from 
those of previous observers, especially in the low proportion of organic 
matter. Probably the earlier investigators regarded the total loss on 
ignition as due to organic matter. The mud is very finely divided, 
and hence its constituents are in a very readily assimilable form. The 
calcium carbonate present prevents the clay from caking, and thus 
keeps the mass porou#. 

It is evident that the suspended matters of the water and not the 
dissolved constituents are the chief fertilising agents. The following 
table shows the quantity of useful constituents in solution and in 
suspension per cubic metre. 


N. 1W 3£$0. CaO. 

In solution.. 1*07 0*40 3*66 48*00 

In suspension . 3*00 4*10 150*00 70*50 

0. H. B* 


Manuring of Rice. By C. 0. Georguson (JBied, Oentr 1889, 
167—169).—There is considerable difficulty in manuring rice grown 
on irrigated land, but the author has applied ammonium sulphate, 
potassium carbonate, and superphosphate to several plots, and found 
the best results to follow from an application of these three com¬ 
pounds, according to the requirements of the plant as indicated 
by the composition of the soil. Ammonia greatly increased the 
growth but not the yield of grain, and if this manure were in excess 
then the size and weight of the grains suffered, and the straw was in- 





VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


647 


creased at the expense of the grain; on the other hand, the quantity 
of grain was increased by the superphosphate whilst potash took up a 
medium position as to effectiveness. 

The manuring of rice grown on volcanic tufa was easier of accom¬ 
plishment than when the land was under irrigation; nitrogenous 
manuring when alone or in combination had no effect, but potash and 
superphosphate are capable of increasing the yield of grain. One 
point was especially noticed, that the rice grown on the tufa bore a 
smaller amount of corn in proportion to the straw than did that 
grown on irrigated land. E. W, P. 

Cultivation of Potatoes. By A. Girard (Compt. rend ,, 108, 
525—527).—A large number of experiments show that although 
small tubers may have great reproductive power, the weight of the 
yield is comparatively small. Medium-sized tubers, however, give 
practically the same result as the largest, and are therefore the most 
suitable for seed. It is important to select the seed tubers from heavy 
roots, since even large tubers from small roots usually give inferior 
crops. The power of producing a satisfactory yield seems in fact to 
be hereditary. It is found that the heaviest roots are associated with 
the most vigorous aerial vegetation. C. H. B. 

Assimilation of the Phosphoric Acid in Basic Slag. By 

Pjetermann ( Bied . Gentr ., 1889, 158—165).—Basic slag has been 
compared with superphosphate and with sodium nitrate and potas¬ 
sium chloride, separately and mixed with phosphates; the crops were 
spring wheat and oats ; the land light and heavy. As a result, it was 
found that when other food constituents were present in sufficient 
qnantity, the phosphate of basic slag was readily assimilated, and the 
increased yield on land containing only 0*1 per mille P 2 O 5 was 
very great, whilst it was less so on land containing 065 per mille; 
in fact, no recognisable difference was noticed between the two phos¬ 
phates; the calcium present in the basic slag seems to have no 
separate action, as it has been supposed to have, even on land poor in 
lime (1*55 per mille), neither are the iron oxides present in any way 
detrimental to the formation of sugar or starch in sugar-beet or 
potatoes* On land poor in phosphates, sodium nitrate or potash pro¬ 
duced no effect unless basic slag or superphosphate was also added. 

E* W. P. 

Manuring with Fish Guano. By Petermann (Bied. Oenir ,, 
1889, 165—167).—Eish guano (free from fat) when mixed with kainite 
or alone, was found to be a good and paying manure for potatoes ; no 
increase of diseased tubers was noticed, E. W. P. 
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Analytical Chemistry, 


Detection of Free Sulphuric Acid in Aluminium Salts. By 

E. Egger (ZeiL anal. Chew .., 27, 725—728).—The colour reactions 
obtained by warming a mixture of cholic acid and cane-sugar with 
sulphuric acid have been shown by Mylius to result from the formn- 
tion of furfuraldehyde, of which substance 1 part in 20,000 of water 
is sufficient to produce the effect. ■ Furfuraldehyde and sulphuric acid 
produce red colours with the following substances also—Isopropyl 
alcohol, isobutyl alcohol, allyl alcohol, trimothyl carbinol, dimethyl 
ethyl carbinol, amyl alcohol, oleic acid, petroleum; but not with ethyl 
alcohol, normal propyl alcohol, capryl alcohol, acetic acid, isobutyrie 
acid, acraldehyde, or benzene. A mixture of cholic acid and furfuralde¬ 
hyde is likewise a most delicate x’eagent for sulphuric acid, a distinct 

red colour being produced by 1 c.c. of acid. To detect free acid 


in a salt, the substance is powdered, moistened with water, and digested 
with ether-alcohol, which after 24 hours is filtered off and evaporated 
to I c.c. before adding the cholic acid and furfuraldehyde. Using 
20 grams of substance, the reaction appears capable of detecting 
O’OIff per cent, of free acid, but in aluminium sulphate 0*08 per cent, 
is the limit. 

Jorissen } s test, as used by Hager (Abstr., 1887,182), is much less 
sensitive, requiring about 10 times as much acid, whether alone or 
mixed with magnesium sulphate. With zinc sulphate, aluminium 
sulphate, and alum, however, carefully freed from acid, the reaction 
was always obtained when the salt was reduced to the finest powder, 
but not when it was only coarsely crushed. M. J. S« 


Estimation of Phosphorus and Sulphur in Iron. By M. A. 

v. Reis (Chem. Centr 1889, 115, from Stahl u . Euen, 8 , 827—881). 
—After washing the ammonium phosphomolybdate precipitate on the 
filter with dilute nitric acid, the author recommends that it shall be 
dissolved in 15 c.c. of ammonium citrate (solution, prepared by dis¬ 
solving 10 grams citric acid in 100 c.c. ammonia, sp. gr. 0*91) and finally 
washed with dilute ammonia. Phosphoric acid is then precipitated 
as ammonium magnesium phosphate, which is free from iron under 
these circumstances. The sulphur is determined by fusing 5 grams of 
the iron with 5 grams of a mixture of magnesia and sodium carbonate 
(2 pts. to 1 pt.) for 10 minutes; after cooling again, the mass is 
pounded up, and again fused, with frequent stirring. After cooling, 
the mass is digested with water, the solution oxidised with hydrogen* 
peroxide, and the sulphuric acid precipitated with barium chloride. 

J, W. L, 

Estimation of Nitrogen by KjeldahTs Method. By E. Aubik 
and Alia ( Compt . tend., 108, 246—248).—The results obtained by 
this method were compared with those obtained by means of soda- 
lime. The, soda-lime used was prepared by slaking 600 grams ,q£ 
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calcium oxide with a solution of 300 grams of sodium "hydroxide in 
an equal weight of water; 25 to 30 grams of soda-lime were mixed 
with 0*5 gram of the substance, and a layer of 50 mm. of granular soda- 
lime was placed before and behind the mixture in the combustion 
tube. If too small a quantity of soda-lime is used, the results are too 
low, and this cause has greater influence than differences in the mode 
of heating. With Kjeldahl’s method, 0*5 gr,im of substance was 
heated with 20 c.c. of strong sulphuric acid and 0*5 c.c. of mercury. 

The substances examined included casein, albumin, grains of cereals, 
legumes, forage plants, urea, alkaloids, and soils, and in all cases the 
quantity of nitrogen obtained by KjeldahTs process was equal to that 
obtained with soda-lime, and in many cases it was higher. 

C. EL b: 

Source of Error in the Estimation of Nitrogen by KjeldahTs 
Method. By M. Zecchini and A. Vtgna (Ghem. Gentr 1888, 1628, 
from Staz. sperim. agric. ital ., 15, 298—304).—In order to prevent 
a loss of ammonia when neutralising the sulphuric acid mixture with 
alkali, the authors recommend that the latter shall be introduced into 
the liquid through a funnel, after the flask has been connected with 
the condenser. It is also recommended to pass a current of air 
through the apparatus. J. W. L. 

Estimation of Total Nitrogen in Urine. By 0. be Coninck 
(Omnpt. rend . Soc. biol., 5, 540—541).—It is found in comparative 
estimations of the total nitrogen in urine by the methods of Kjeldahl 
and of Dumas, that they do not give concordant results when the urine 
contains certain alkaloids. The three alkaloids specially studied were 
pyridine, picoline, and lutidine; these three compose a homologous 
series, and lend themselves very well to comparative expeiiments, as 
they have about the same solubilities, and, are eliminated in approxi¬ 
mately equal quantities in the expired air, in the saliva, and in the 
urine. 

The proportion of total nitrogen in such urine is from 2—3-J- per 
cent, lower by KjeldahTs method, and this loss increases with the 
molecular weight of the alkaloid employed. This appears to be of 
some importance when it is considered that the simplest ptomaines yet 
isolated contain eight atoms of carbon. In urine containing ptomaines 
(and the same is true for leucomaxnes), KjeldahTs method, therefore, 
is likely to produce serious errors. W, D. H. 

Estimation of Ammonia (ready formed) in Manures. By 
J4, ZUCCHINI and A. Vjgna ( Chem . Gentr 1888, 1628—1629, from 
Staz. sperm, agric. ital, 15, 276—290),—The authors find that if 
magnesium ammonium phosphate is distilled with magnesia, all the 
ammonia is not set free, and therefore when determining the amount 
of ready formed ammonia in manures, &c., they should be previously 
treated with cold dilute hydrochloric acid, after which all the ready 
formed ammonia may be set free by magnesia and distilled off, 

J, W, L, 

Detection of Nitrates in Soil. By B. Frank (Med. Gentr., 1889, 
148—149).—Frank (this vol., p, 71) has stated that sand grains in soil 

von, lvi. 2 % 
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give indications of the presence of nitrate with diphenylamine, whereas 
Kreusler (this vol., p. 547) denies this, and attributes the reaction to 
the presence of manganese and iron oxides. In this article, Frank 
repeats his statements, and declares that on those spots where ferric 
oxide occurs the diphenylamine remains colourless ; he does not allow 
that the non-appearance of the blueing after the ignition of the sand 
is any proof of the absence and destruction of the nitrate. 

r E. W. P. 

Detection of Minute Quantities of Arsenic. By F. A. 
Fluckiger (Arch Jpharm. [3], 27, 1—30).—Grutzeit’s method is far 
more sensitive than any other; this is based on the formation of the 
yellow compound, As A g 3 ,3NO*Ag, by the action of arsenious hydride 
on silver nitrate; under the action of water, the yellow compound 
becomes black, owing to the formation of arsenious oxide and metallic 
silver. A convenient apparatus consists of a glass cylinder, 10 cm. 
high, about 25 c.c. capacity, and with a neck of 1J cm. diameter*. 
For the production of hydrogen, hydrochloric acid of 1*036 sp. gr. 
(7*3 per cent. HC1) with small bars of pure zinc, or sulphuric acid of 
1*055 sp. gr. (8£ per cent. HaSO*) may be used; 4 c.c. of the acid and 
1 gram of the zinc give a moderate and sufficient current. The mouth 
of the vessel is covered with a couple of layers of filter-paper twisted 
about the neck. A small piece of filter-paper is now moistened by 
means of a single drop of a saturated solution of silver nitrate, which 
has been slightly acidified with nitric acid, and is twisted over the 
other two layers. If no yellow stain appears within an hour, the 
underside of the paper is also examined. It is well to conduct the 
operation away from too much light. The reaction is exceedingly 
sensitive ; 0*001 milligram of arsenious anhydride can be well detected. 
Mercuric chloride is almost as sensitive as silver nitrate as indicator 
for this process, with the advantage that the yellow stain thus pro¬ 
duced is not affected by light and wafer. Sodium-amalgam and other 
reagents were tried for the generation of hydrogen, but the process 
described was found most suitable. The presence of a trace of 
sulphide in the zinc may cause error both with silver nitrate and 
mercuric chloride. The purity of the zinc should therefore be ascer¬ 
tained by treating 10 grams for two Lours in the absence of light, 
when no change should appear in silver or mercury paper. It is 
very desirable that zinc bars of 5 mm. diameter at the most should 
be obtainable, which by the above test would give no indications of 
sulphur, arsenic, phosphorus, or antimony. The application of the 
process in various directions is shown; it is much more sensitive than 
Marsh’s test, and gives comparable results in a short time, 

J. T. 

New Test for Carbonic Oxide Poisoning in Blood. By 
EL Katayama (Ohem. Gentr., 1888, 1633, from Virchow’s Archiv * 114, 
53—64).—The blood is diluted with 50 vols. of water, and to 100 c.c. 
of this liquid 0:2 c.c., of yellow ammonium sulphide (100 grams , of 
fresh, colourless ammonium hydrosulphide with 2*5 grams sulphur), 
and 0*2—0*3 Ac. of 30 per Cent, acetic acid are added, and the whole 
gently mixed. \ Blood containing carbonic Oxide cause* a bright 
ied coloration, whereas with, normal blood the colour is greenish-grey. 
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The spectroscopical analysis shows that the spectra of sulphomet- 
heemoglobin and carbonic oxide haemoglobin are combined. 

J. W. L. 

Volumetric Estimation of Carbonic Acid. By E. Jagthr and G, 
KtttisS ( Zeit . anal. Ohem 27, 721—724).—The carbonate, contained 
in a flask connected with a Hempel’s burette, is decomposed by some¬ 
what concentrated hydrochloric acid (sp. gr. 1*001) delivered from a 
small burette whose jet passes through the cork of the flask. The 
smallest possible volume of acid is used, so as to reduce the correction 
for solubility of the gas in the saline solution produced to an 
amount which may safely be neglected. M. J. S. 

Estimation of Carbonic Anhydride in Air. By F, Schyd- 
lowski (Zeit anal. Chew ,., 27, 712—721).—The method is based on 
the fact that gases of unequal specific gravity separated by a porous 
plate will diffuse until a certain difference in pressure on the two 
sides of the plate is attained. A glass cylinder filled with soda-lime 
and crystallised calcium chloride is covered by a glass plate having 
the porous plate at its centre. Upon the glass plate stands a bell-jar, 
through which the air, dried by crystallised calcium chloride, is aspi¬ 
rated. A pressure gauge containing petroleum shows the difference 
of pressure in the two vessels. Since the carbonic anhydi'ide which 
diffuses through the plate is immediately absorbed by the soda-lime, 
the difference of pressure is proportional to the percentage of car¬ 
bonic anhydride in the air in the bell-glass. The value of the scale 
is ascertained by substituting concentrated sulphuric acid for the 
.soda-lime, and filling the bell-glass with air saturated with water- 
vapour at a known temperature. The apparatus then serves as a 
hygrometer. On dividing the reading of the pressure-gauge by the 
tension of the water-vapour, the quotient is the diffusion value (a) of 
the porous plate. This is different for every plate, but for the same 
plate remains constant for years. The percentage of carbonic anhy¬ 
dride (a?) in a specimen of air is then given by the formula # = — 

a x it 

where c is the difference in pressure in the two vessels as shown by 
the gauge, and h the barometric pressure (in millimetres of mercury) 
^t the time. Comparison of the indications of the instrument with 
gravimetric determinations covering a wide range, shows an agree¬ 
ment sufficiently close for practical purposes. M, J. S. 

Detection of Mercury. By J, Klecn (Arch* Pharm^ 27, 
73—77).—The test employed is the converse of Nessler’s ammonia 
test If a mercuric chloride solution is treated i with potassium 
iodide until the solution again becomes clear,, then with sodinm 
hydroxide, and finally with a few drops of ammonium chloride solu¬ 
tion, a yellow or brown turbidity arises according to, the amount of 
mercury present The limit of the test for mercuric chloride is about 
1 : 31,000, whilst the stannous chloride test has a limit of about 
1 ; 40,000 to 50,000. The former test may, however, on account of 
its characteristic colour, very well supplement the latter. The test 
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can be applied to blood, -urine, and other organic substances after 
oxidising with hydrochloric acid and potassium chlorate. J. T. 

Analysis of Mixtures containing Aluminium, Calcium, and 
Magnesium. By L. Blum {Zeit anal Ohm 27, 706—712).—In an 
earlier communication, the author recommended the precipitation o£ 
the alumina by the addition of only a small excess of ammonia, 
which was not to be boiled out completely (Abstr., 1888, 324). He 
now compares results obtained by this process with those of a double 
precipitation as pi’escribed by Presenius. In the second precipita¬ 
tion, much ammonium chloride was present, owing to the necessity 
for the use of much hydrochloric acid in dissolving the precipitate. 
The doable precipitation yielded lower numbers for the aluminium, 
owing to the more complete removal of the calcium and magnesium, 
hut the calcium also came out lower, as did also the sum of the 
three bases. The magnesium was higher. The total loss is trace¬ 
able to the solubility of both calcium oxalate and magnesium ammo¬ 
nium phosphate (chiefly the latter) in strong ammonium chloride 
solutions. In cases of double precipitation, it is therefore necessary 
to remove the ammonium salts by ignition before precipitating the 
magnesium. M. J. S. 

Separation of Zinc from Nickel. By H. Baubigny (Compt* 
rend.' 108, 236—238).—The author has previously shown (this voL, 
p. 346) that the quantity of free sulphuric acid required to prevent 
the decomposition of zinc sulphate by hydrogen sulphide varies with 
the volume of the liquid. When the quantity of free acid present 
does not exceed five or six times the weight of the add in the salt, 
the method is available in analysis, and if the solution is sufficiently 
dilute, practically all the zinc is precipitated after saturating the 
liquid with hydrogen sulphide and allowing it to remain for about 
eight hours. Acetic acid does not dissolve zinc sulphide, and even if 
present to the extent of 25 per cent, it does not prevent the pre¬ 
cipitation of the sulphide from the sulphate provided the liquid 
contains no free sulphuric acid. Previous observations have shown 
that these facts may be utilised for the separation of zinc from cobalt, 
nickel, and other metals which are not precipitated by hydrogen 
sulphide in presence of acetic acid. 

The operation is conducted with an acetic acid solution of the 
sulphate containing not more than 3 grams of salt per litre. After 
saturating with hydrogen sulphide, it is allowed to remain two to 
three* hours, and the precipitate is washed with 10 per cent, acetic 
•acid containing hydrogen sulphide. The nickel in the filtrate is 
thrown down in the usual way by heating it to 70—75°, and allowing 
it to remain in a closed vessel after saturating with bydrogensulphide. 
No acid except acetic acid must be present in the free state, and, if 
necessary, ammonium acetate may ho added to the solution. 

1 If the quantity of nickel present does not exceed one-third that 
of the zinc, the addition of acetic acid is not necessary, since the 
sulphuric acid liberated from the zinc sulphate keeps the nickel in 
solutipn. • 0. H. B, 
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Separation, of Zinc from Cobalt. By H. Baubigny ( Oompt.rend 
108, 450—453).—The method of separation by means of hydrogen 
sulphide which succeeds in the case of nickel and zinc (preceding 
Abstract) is not applicable in the case of cobalt and zinc, unless the 
proportion of cobalt is very small. The zinc sulphide carries down 
cobalt sulphide even under conditions in which cobalt alone would not 
be precipitated. This result seems to be due to a secondary action of 
the zinc sulphide on the cobalt sulphate. 

A fairly accurate estimation can, however, be made if the liquid 
contains a quantity of free sulphuric acid equal to the quantity of 
combined acid in the cobalt and zinc sulphates. The separation is not 
quite complete, but if one of the metals is present in small proportion 
the error is very small. In other cases, the first precipitate of zinc 
sulphide should be reconverted into sulphate and the process repeated. 

0. H. B. 

Separation of Nickel from Cobalt. By B. Fischer ( Chem . 
Oentr., 1889, 116, from Berg. Huttenm. Zeit ,, 47, 453).—A rapid 
method for the separation of these metals is the following:—The 
alkaline (potash) solution of the two oxides is boiled with hydrogen 
peroxide, which oxidises the cobalt to sesquioxide. After cooling, 
potassium iodide is added, then hydrochloric acid, and the solution is 
titrated with sodium thiosulphate. J. W. L. 

Detection of Manganese. By J. Klein {Arch. Pharm . [3], 27, 
77—79).—Small quantities of manganese may he detected by the* 
precipitate or dark coloration which is obtained on the addition of 
hydrogen peroxide to an alkaline or ammoniacal manganese solution. 
Cobalt is the only element that reacts similarly. An excess of am¬ 
monium chloride and ammonia reduce the sensitiveness of the test; 
if these be replaced by sodium hydroxide, the sensitiveness increases. 

J. T. 

Destruction of Organic Matters in Toxicological Investiga¬ 
tions. By F. Marino-Zucco (Chem, Cmtr, 9 1888, 1598, from Bend . 
Acad, dei Lincei [4], 4, 203—207).—The substance is covered with con¬ 
centrated uitric acid, and nitrogen tctroxide is passed into the mixture, 
heat being applied when the liquid has become green. 1 kilo, of meat 
may be completely destroyed in half an hour, and the fat may be re¬ 
moved from the surface after cooling. Experiments with definite 
quantities of arsenic, copper, and zinc showed that the method is 
well suited for the purpose. * J. W. L. 

Cyanogen and its Compounds in the Products of Coal Dis¬ 
tillation. By M. A. Pendri$ (Chem, Centr ,, 1889, 43, from J. 
Qasleleuoht. u. Wassem&rsorg'ung^ 31, 1006-—1010).—The author re¬ 
commends the following method for the determination of the cyanogen 
compounds formed in the distillation of coal. Ammonia water is 
acidified with nitric acid, and precipitated with argentic nitrate, the 
precipitate collected, dissolved in ammonia, and reprecipitated with 
nitric acid, and the weight of the cyanide and thiocyanate determined; 
it is then dissolved in potassium cyanide and the sulphur oxidised to 
sulphuric acid, which is determined as barium sulphate. From these 

2 E 2 
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data the amounts of cyanide and thiocyanate are obtained. The 
hydrogen sulphide is determined by means of N 1/10 zinc chloride; 
the hydrogen thiocyanate in the filtrate is precipitated with argentic 
nitrate, and the total sulphur finally determined by oxidation with 
bromine. J. W\ L. 

Examination of Spirituous Liquids. By J. Traube (Zeit. 
anal. Ghem ., 28, 26—45).—The author, whilst adopting the principle 
of Elsworthy’s inclined capillarimeter (Trans., 1888, 102), prefers 
the original form of his own apparatus, giving an oblique position 
only to the upper part of the tube and scale. The angle of inclina¬ 
tion in the instruments made under his instructions is such as to give 
differences two or three times as great as in the original form. The 
form of stalagmometer figui^ed in the Beriohte (20, 2646), whilst 
giving drops of great uniformity, is difficult to construct, on which 
account many of the instruments sent out agree only approximately 
with the published tables. A return to the earlier form (JSer., 1£), 
1872) with a capillary point is recommended. For concentrating the 
fusel oil in a small portion of the solution, potash is found more 
advantageous than ammonium sulphate (Abstr., 1888, 92). As little 
as 0*02 or 0*03 per cent, of fusel oil can be detected in a 20 per cent, 
spirit by the stalagmometric method without concentration, but by 
using a potash solution of appropriate strength (sp. gr. 1*24), less 
than 1 part of fusel oil in 10,000 can be quantitatively estimated. 

Bose’s method of determining fusel oil consists in shaking the 
spirit with chloroform, the volume of which increases proportionally 
to the fusel oil present. Other impurities, such as aldehyde, also 
augment the volume of the chloroform, and that to a greater extent 
than fusel oil, whilst their influence on the eapillarimetrie and 
stalagmometric methods is extremely small. 

The vaporimetric method is highly suitable for estimating the more 
volatile impurities. The first runnings consist in great part (80 per 
cent.) of aldehyde. The presence of this substance increases the 
vapour-tension of alcohol of every strength, The effect of fusel oil 
on. the vapour-tension depends on the proportion of water present,, 
With less than 80 per cent, of water present, fusel oil lowers the 
vapour-tension; at about 83 per cent, of water the influence of fusel 
oil is zero; with more dilute spirit fusel oil increases the vapour- 
tension.. The raising or lowering of the vapour-tension is closely 
proportional to the percentage of impurity: l part of aldehyde or 
10 parts‘of fusel oil in 10,000 of alcohol can be detected by this 
method. Even this degree of sensitiveness is, however, insufficient 
for the detection of the traces of impurity by which the value of a 
spirit may be greatly affected. Windisch’s test for aldehyde is more 
delicate. A solution of aldehyde in 100,000 parts of alcohol shows a 
distinct green fluorescence when a few e.e. are treated with a small 
quantity of metaphenylenediamine hydrochloride and allowed to 
remain for an hour or two. The brown coloration attributed to 
aldehyde by Windisch is not characteristic. Fusel oil gives no colour 
with this reagent., - , 3£ J; S, 
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Terreil’s Reaction for Testing the Colouring Matter of 
Wine. By L. Weigert ( GJiem. Gentry 1888, 1592, from Mitt . chem .- 
physiol. Versuchs-fttaiKlosterneuburg bei Wien., 5, 150).—The author 
considers the precipitation of the colouring matters with lead acetate 
of more value than with, hot concentrated hydrochloric acid, and he 
further finds that the colour of the solution of the precipitate in 
alkalis is not green, but varies to all shades of brown, and also that 
the older the wine, the less trustworthy becomes the test. 

J. W. L. 

Tests for Archil, Cochineal, and Magenta in Wine. By P. 

Palmieri and P. Casoria (Chem. Gentr ., 1888, 1594, from Ann. CTiim. 
Farm., 8, 141—143).—A strip of flannel is dipped into the wine 
previously heated to 70—80°, and to which aluminium acetate has been 
added. Pure wine colours it yellowish-brown ; if archil is present it 
is coloured amaranth-red. 

A still better test is to render the wine alkaline with barium 
hydroxide, and to boil the flannel in the filtrate. Pure wines do not 
colour it, but archil dyes it amaranth-red, which becomes violet when 
treated with ammonia. 

The ether extract of natural wine becomes decolorised by ammonia, 
whereas in the presence of archil it is coloured violet. 

Flannel dipped in hob dark-coloured wines, and afterwards treated 
with ammonia, becomes greenish if pure ; cochineal causes a fast red, 
archil a violet, and magenta a fugitive red colour. J. W. L. 

i 

Reagents for Mercaptaus. By G\ Benig^s (Compt rend., 108, 
350—351).—A solution of isatin in sulphuric acid, so well known as 
a reagent for thiophen, may also be used as a reagent for mercaptans. 
When a small quantity of a 1 per cent, solution of isatin in sulphuric 
acid is mixed with a few c.e. of the strong acid and a small quantity 
of the mercaptan, or, better, its alcoholic solution, is added to the 
mixture, a green coloration is produced. Ethyl sulphide, sulphurous 
anhydride, and hydrogen sulphide do not give this reaction. A method 
of applying the test which is applicable to mixtures of mercaptans 
with other liquids, is to suspend a drop of the isatin solution at the 
end of a glass rod and introduce it into the upper part of the vessel 
containing the liquid. The coloration is obtained even when very 
small quantities of mercaptan are present, and if the coloured drop is 
transferred to a few c.c. of sulphuric acid and the process is repeated 
several times, a coloration of considerable intensity can be imparted 
to the acid. The reaction was obtained with methyl, ethyl, propyl, 
butyl, isobutyl, and amyl mercaptans, but is not given by the corre¬ 
sponding sulphides. 

Aldehydes and higher alcohols interfere, and in presence of these 
compounds the liquid may he agitated for a shorf time with a solution 
of sodium or potassium hydroxide and then mixed with a small 
quantity of* sodium nitroprusside, A red-violet coloration is produced. 
It is due to the action of the nitroprusside on a sodium or potassium 
derivative of the mercaptan and not to the formation of an alkaline 
sulphide, since the liquid gives no black precipitate; with lead salts. 

The alkyl sulphides and sulphurous anhydride do not give this 
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reaction. In presence of hydrogen sulphide or metallic sulphides, an 
alkaline solution of lead oxide should be used. Black lead sulphide is 
thrown down but does not interfere with the production of the colora¬ 
tion. C. H. B. 

Estimation of Raffinose in the Products of Beet-sugar 
Manufacture. By J. W. Gunning (Zeit. anal ., Ohem *, 28, 45—57). 
—The German official method consists in determining the rotatory 
power (P) before and (J) after inversion by hydrochloric acid (com¬ 
pare Creydfc, Abstr., 1887, 306), from which the percentages of sac- 

0*5188P — J 

charose and raffinose are calculated by the formulae S = -—^ „ — 

0845 

p _ o 

and R = . when 26’048 grams of substance has been taken. 

1*85 


This method is, however, applicable only to mixtures containing 
3 per cent, or more of raffinose, and fails altogether to detect such a 
quantity as 0*3 per cent. Scheibler’s method (Abstr., 1887, 306) for 
the concentration of the raffinose, as also the later one of Lotman, 
based on the precipitation of the raffinose by lead acetate from the 
methyl alcohol solution, give results which are too high. This is due 
to the fact that absolute methyl alcohol dissolves not only the raffinoso 
but also the greater part of the molasses constituents. On the other 
hand, lead acetate precipitates some saccharose as well as the raffinose 
from strong methyl alcohol, and although by the gradual addition of 
Water the amount of the saccharose precipitated diminishes more 
rapidly than that of the raffinose, it is not possible to find a point at 
which complete separation takes place. In alcohol of 60—70 per cent., 
neither carbohydrate is precipitated by lead acetate. These properties 
furnish, however, a method for concentrating and determining mere 
traces of raffinose. 100 grams of the solid sugar is shaken for some 
time with 150 c.c. of commercial wood-spirit, to which a few drops of 
potash alum solution have been added. 100 c.c. of the solution is 
measured off and 40 c.c. of the alcohol is distilled off from it. To the 
residue, 20 c.c. of water is added, and then lead acetate, as long as a 
precipitate is produced. A little moist aluminium hydroxide is then 
added, with water to 100 c.c. After shaking, it is filtered and a 
portion polarised. 50 c.c. of the same filtrate is heated to remove the 
alcohol, made up again to 50 c.c., and inverted by adding 5 c.c. of 
hydrochloric acid of 36 per cent, and plunging for 10 minutes into 
water of 68°. 


Products which do not readily give up their raffinose to dry alcohol, 
may be dissolved in the smallest quantity of hot water, neutralised 
with alum, mixed with the wood-spirit, cooled, and shaken for an 
hour with a little sugar powder. The greater part of the saccharose 
then crystallises out free from raffinose. The rotatory power of both 
sugars is somewhat greater in wood-spirit solution than in water. 
The following formula is for the solution in 60—70 per cent, wood- 
spirit, examined with a Laurent’s polarimeter, for which 16*26 grams 
is the normal quantity. 

. ima (44 - 0*5 1) • P - 102J „ „ 

■ 1 38(44 - Wtj + 102(75 + 0-50 = of raffinose 1Q 


100 c.e. 
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N$W Test for Thymol. By L, van Itallie (Arch. Pharm . [3], 
27, 228).—To a solution containing thymol, some drops of potassium 
hydrate solution are added, and so much iodised potassium iodide 
solution that the solution becomes yellow, thus containing only a 
little free iodine. A beautiful red colour is obtained on gently warm¬ 
ing; this gradually becomes more intense,, but disappears after a 
time or on warming more strongly. The test detects about 1 : 20,000 
of thymol in water. Other phenols examined did not give this colora¬ 
tion. J. T. 

Characteristic Reactions for Aldehyde. By F. Borntragek 
( Ghem , Gentr ., 1888, 1527, from Ghem. Tech . Zeit., 6, 739).—Pure 
aldehyde is not changed by fuming nitric acid; the presence of alco¬ 
hol, acetal, or amyl alcohol causes a very violent reaction imme¬ 
diately. Acetic acid also is not attacked by nitric acid. Other reactions 
of aldehyde are those with solutions of silver, and with magenta and 
sulphurous acid; with potassium iodide and starch-paste, it gives a 
blue coloration, and it bleaches indigo. Acetal may be distinguished 
from alcohol, aldehyde, amyl alcohol, and acetic acid by its reaction 
with magenta and sulphurous acid, which is immediately bleached. 
Acetic acid with this reagent gives a deep-red coloration only when 
heated, no reaction in the cold; it is thus distinguished from other 
substances with the exception of aldehyde. Acetic acid is reduced 
by sulphurous acid to aldehyde when heated, and the solution becomes 
red. J. W. Tj. 

Goldenberg’s Method of Estimating Tartaric Acid. By H. 
Hkidenhain (Zeit. anal . Ghem., 27, 681—706).—The following 
points connected with this method were submitted to examination :— 
When potassium hydrogen tartrate is precipitated from an aqueous 
solution by alcohol, the amount remaining in solution is practically 
the same with all proportions between the limits of 2 vols. and 
12 vols. of alcohol (95 per cent.) to 1 voi. of aqueous solution, being 
about 16 per cent, of the whole when the mixture remained in repose 
for 16 hours, but only 4 per cent, when the liquid was vigorously 
stirred for 5—15 minutes and filtered five minutes later. The per¬ 
centage amount not precipitated was greater when the proportion of 
alcohol added exceeded 12 vols. The tartrate is quite insoluble in 
alcohol of 95 per cent. It begins to dissolve in alcohol of 90 per 
cent., and the solubility increases rapidly with further dilution. A 
neutral solution of potassium acetate decomposes potassium hydrogen 
tartrate, so that the addition of a small quantity of alcohol produces 
no precipitate, whilst a large quantity throws dowu normal tartrate. 
After addition of enough acetic acid to form potassium diacetate, 
alcohol throws down the potassium hydrogen tartrate, but not com¬ 
pletely ; a further quantity of acetic acid increases the amount of the 
precipitate, and a large excess is not injurious. As little as 075 milli¬ 
gram in 10 c,c. of aqueous solution containing potassium acetate and 
much free acetic acid will give a precipitate when mixed with 100 c.c, 
of alcohol. In this case also, stirring, lor five minutes is more efficient 
in promoting precipitation than 16 hours* repose. 



658 


ABSTRACTS OF CHEMICAL PAPERS, 


Endeavouring to apply the above principles to the details of 
Goldenberg’s method, the results still came ont low. This appears to 
be due to the precipitation of a part of the tartaric acid as normal 
tartrate. It can be obviated by a double precipitation performed in 
the following manner:—1*88 grams of the potassium hydrogen tar- 
trate and 1 *26 grams of .potassium carbonate are dissolved in 50 c.c. 
of water in a tared basin, 1*5 c.c. of glacial acetic acid is added, and 
the mixture is evaporated to 10 grams; 3 c.c. of acetic acid is now 
stirred in, 100 c.c. of alcohol added, and the mixture is again vigor¬ 
ously stirred for five minutes. After half an hour it is filtered and 
washed several times with strong alcohol by decantation, keeping the 
precipitate in the basin. The precipitate is now dissolved in hot 
water, 1*5 c.c. of acetic acid is added, and the solution is again 
evaporated, taking care to wash down the sides of the basin. When 
the contents are reduced to 10 grams, a further quantity of T5 c.c. of 
acetic acid is added, and the liquid is cooled; 10 vols. of alcohol are 
then added, together with 0*5 c.c. of a strong solution of potassium 
acetate. The mixture is stirred for five minutes, filtered after half an 
hour, washed with alcohol until the washings are perfectly neutral, 
and titrated. By this method 99*8—99*9 per cent, was obtained. 
With paper filters, it is difficult to avoid turbidity in the filtrate; 
Gooch’s apparatus is more suitable. M. J. S. 

Methods for Detecting the Adulteration of Butter. By 

C. BnsAtfA ( Chem . Cent? ., 1888, 1597—1598, from Stag, sperm, 
agric. ital ., 15, 47—8b).—Having compared all the best known 
methods for the detection of butter adulterants, the author considers 
the Beichert-Meisfil method as modified by Wollny the best, and that 
butter fat, 5 grams of which yield volatile acids equal to 27 c.c. or 
more BT/10 alkali, may he considered pure; if the volatile acids equal 
less than 27 c.c. but more than 21*8 c.c. the butter should be further 
tested, whilst if the volatile acids equal less than 21*8 c.c., the butter 
may be undoubtedly condemned. J. W. L, 

Detection of Cotton-seed Oil in Olive Oil By B. Hirsohsohn 
and by J. Biel (Arch. Pharm. [3], 27, 32, from Pharm . Zeii. Muss., 
27, 723).—3 to 5 c.c. of the oil to be tested is placed in a test-tube 
with 6 to 10 drops of a solution of 1 gram of crystallised gold 
chloride in 200 c.c. of chloroform; the tube is placed in boiling water, 
and heated for 20 minutes; no red coloration should appear. Experi¬ 
ments made with the following oils showed that they were indifferent 
to gold chloride under the above conditions: earth-nut, hempseed, 
linseed, poppy-seed, almond-kernel, mustard-seed, sesame, and sun¬ 
flower-seed, and wine-lees. Cotton-seed oil alone was found to take a 
coloration, rose-red at first, passing to cherry-red. On the other hand, 

. cotton-seed oil is not detected equally well when mixed with other 
oils; the test does not succeed at all in drying oils, it succeeds very 
well in earth-nut, sesame-seed, almond-kernel oils, &c., and best of all 
in olive, oil, even 1 per cent, showing a raspberry-red 'colour m 
20 minutes. J ' ’ 
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According to J. Biel ( Pharm . Zeit.), 5 per cent, of cotton-seed oil 
in lard can be detected with certainty by gold chloride. J. T. 

Cotton-seed Oil and Beef Fat in Lard. By J. A. Wilson 
(Ghem. News , 59, 99—100),—The author has noticed that cotton-seed 
oil, after keeping, loses its power of reducing silver nitrate, whether 
alone or mixed with lard; this is, therefore, an unsatisfactory test. 
He considers Hiibrs reaction the best and most delicate, and has 
obtained the following results with it 


Iodine absorption per cent. 



Maximum. 

Minimum. 

Cotton-seed oil. 

. 110-11 

106-00 

Linseed oil. 

. 149-10 

148-07 

Stettin rape oil. 

. 102-76 

100-43 

Castor oil. 

. 83-40 

— 

Palm oil. 

. 52-40 

51-01 

Olive oil. 

. 84-00 

78-50 

beat’s foot oil. 

. 70-70 

70-00 

Cocoanut oil. 

. 9-35 

8-97 

Lard. 

. 60-00 

57-10 

Beef fat. 

. 44-00 

43-26 

Mutton fat ....... . .. 

. 46-19 

45-18 

Bone fat.............. 

. 49-58 

46-27 

Tallow. 

. 41-98 

40-01 


It is also observed that small percentages of cotton-seed oil can be 
detected by the action of sulphur chloride (compare Abstr., 1888, 
1348; 1889, 318—320). D. A. L. 

Adulteration of Lard. By G. Ambuhl ( Ghem . Zeit. , 12, 1521— . 
1522; compare this vol., pp. 319—320).—Three tests are recommended 
as simple, rapid, and efficient, for the detection of cotton-seed oil in 
lard:—1. Determination of apparent gravity at 100° in the author’s 
apparatus; lard indicates 60—62°, cotton-seed oil 68—70°, most 
American lards 64—65°. 2. The reduction of Bechi’s silver nitrate 
solution. 3. Maumene’s reaction; the author’ finds that lard gives a 
ruse of 13—15°, cotton-seed oil 50—52°, American lards 30—35 , when 
50 grams of fat are mixed with 10 c.c. of sulphuric acid at a constant 
temperature of 40°. D. A. L. ' 

Oil of Anise. By J. 0, Umney (Pham. J. Trans, [3], 19, 647— 
649).—The paper relates mainly to the solidi tying point of commercial 
“ oil of anise.” This was formerly regarded as properly the product 
of Piwpinella anisum , but liable to adulteration with, or even to sub¬ 
stitution by, tbe oil of star-anise, Illicwm anisatum , The test that 
has been relied on was that the solidifying point of the former is 
between 10° and 15°, whilst the latter congeals at about 2°. The 
author contends, however, that when agitation is avoided, the oil from 
IUicium anisatum may, like water, be cooled below its normal solidi- 
fying point, and that it is this abnormal point which has been pre- 
















660 


ABSTRACTS OF CHEMICAL PAPERS' 


viously observed and recorded, whilst tbe true congealing temperature 
differs so little from that of the other oil that the test practically fails, 

R. R. 

A Delicate Reaction for Pine-wood Resin. By T. Morawski 
(Ghem. Gentry 1888, 1630, from Chem. Zeit, 12,1321—1822).—The 
resin is warmed gently with 5 c.c. of glacial acetic acid in a dry ^test- 
tube, and, after cooling, a drop of concentrated sulphuric acid is 
allowed to flow down the sides of the tube; as the liquids mix, 
a coloration varying from bright red to violet is produced. This 
reaction is recommended for testing the size of paper for resin. 

J. W. L. 

Detection of Antifebrin in Phenaeetin. By J. Schroder 
(Arch. Pharm. [8], 27, 226—228).—The two compounds are very 
similar in their physiological action, and probably phenaeetin is 
frequently adulterated with the much cheaper antifebrin. Both 
compounds are partly decomposed in the organism; phenaeetin 
yielding two non-poisonous compounds, phenetidine, NHyCaHVOBt, 
and para-amidophenol, whilst antifebrin yields tbe poisonous com¬ 
pound aniline. Antifebrin when boiled with dilute nitric acid gives 
aniline and acetic acid, a reaction utilised as follows:—0'5 gram of 
phenaeetin is boiled with about 6 c.c. of water, cooled, and filtered. 
The filtrate is boiled with potassium nitrite and dilute nitric acid; then 
a drop or two of Plugge’s phenol test is added, and the solution is 
again boiled. If no red colour appears, antifebrin is either absent, or 
present in less quantity than 2 per cent. J, T, 

Estimation of Methsemoglobin in tbe Presence of Oxy- 
haemoglobin. By E. Lambling (Qompt . rend. Soc. Biol [2], 5, 473— 
475).—It has been stated (this vol., p. 531) that in tbe vacuum of an air- 
pump a certain amount of methsemoglobin maybe formed in a solution 
of oxyhsemoglobin; tbe oxygen of this latter compound is not removable 
by such mechanical means., Tbe oxygen is. however, removable by 
powerful reducing agents, such as ammonium sulphide and indigo- 
white, tbe reduction in each case stopping when limmoglobin is formed. 
The following method is suggested as one to bo adopted in determining 
tbe amount of methsemoglobin when mixed in solution with oxy* 
lisemoglobin. A stream of hydrogen is passed through the mixture; 
this displaces the oxygen of oxyhemoglobin and leaves the methsemo¬ 
globin intact: tbe liquid is then treated with indigo-white, and the 
quantity of indigo-blue formed measures the volume of oxygen yielded 
by the methsemoglobin, Tbe quantity of methsemoglobin can be thus 
easily calculated, as tbe author finds, like Otto (PjUiger's Archiv, 31, 
245), that oxyhsemoglobin and methsemoglobin both yield the same 
percentage of loosely combined oxygen, W. D. H, 
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Calculation of Atomic Refractions for Sodium Light. By E. 

Oonbady (Zeit. physikal. Gkem 3, 210—227).—The calculated values 
given are for hydrogen 1*051, chlorine 5*998, bromine S’927, iodine 
14T2. In the case of carbon, the author distinguishes between 
carbon which is directly united to carbon and hydrogen alone, and 
carbon which is also united to oxygen; the first has an atomic 
refraction of 2*501, the second 2*592. For oxygen, three values are 
given: the oxygen of an hydroxyl-group, 1*521, the oxygen of an 
ether, 1*683, and the oxygen of an aldehyde, 2*287. The value given 
for a double bond is 1*707. H. C. 

Contact-potential of a Metal and its Salts. By H. Pell at 
(Gowpt. rend 108, 667—669).—When a metal such as mercury is 
allowed to run into an electrolyte, and the stream of metal is con¬ 
nected by a wire with a layer of the same metal at the bottom of the 
vessel, evidence of an electric current is generally obtained. If the 
metal which runs in is isolated, it acquires a constant potential after 
a very short time. The E.M.F. of a battery in which one element is a 
stream of running metal is quite different from that obtained with 
the same metal at rest. Experiments were made with mercury, and 
with liquid amalgams of copper and zinc, which in ordinary batteries, 
behave like copper or zinc alone. The normal difference of potential 
between a metal and a solution of one of its salts in contact with it 
is nil. The E.M.F. of a cell of the Daniell type is the sum of the 
difference of potential between the two liquids in contact and the 
difference of potential which would exist if the two metals were in 
contact. From this it follows that the difference of potential between 
two salts of the same acid, plus the difference of potential between 
the -two metals in contact, is proportional to the quantity of heat 
developed by the substitution of the one metal for the other in the 
salt of the particular acid which is present. 0. H. B. 

Electromotive Forces of Thin Layers of Hydrated Per¬ 
oxides. By K. Schbbber (Am. JPhys, Oheyn. [2], 36, 662—671).-— 
The question of the limiting thickness of thin layers below which 
they cease to show the ordinary properties of the material of which 
they are composed is one of considerable interest in molecular physics, 
and has attracted the attention of a considerable number of investi¬ 
gators (compare Riicker, Trans., 1888, 222). As would naturally be 
expected, the limiting values obtained in the case of any given sub¬ 
stance vary considerably according to the nature of the phenomenon 
employed as a criterion. 

For .capillary phenomena, the limits according to Plateau, Quincke, 
and Remold and Rucker, is about 7 50 micromillimetres, using the 
term micromillimetre to denote the millionth part of a millimetre. 

VOL. lyi. 2 y 
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For the phenomena of electromotive force, the limit according to 
Oberbeck is from 1 to 3 micromillimetres, whilst with respect to 
optical phenomena, such as the alterations in phase due to thin silver 
plates, Wiener (Ann. Phys. Chem. [2], 31, 669), gives tho limit at 
about 4 micromillimetres. 

The substances selected by the author for his experiments were the 
hydrated peroxides of manganese, lead, and bismuth, deposited electro* 
lytically, and his principal object was to determine whether the limit 
depended in any way on the complexity and constitute of the 
molecules. These substances, moreover, had the advantage oyer 
metals that they did not undergo any change through contact with 
air, aud that it was easy to be sure of the layer being of uniform 
thickness by means of the uniformity in colour exhibited when this 
was the case. There was, moreover, no dauger of solution taking 
place during the experiments, as happened in Oberbock’s investiga¬ 
tions owing to tbe impossibility of attaining an absolutely neutral 
solution. In the case of the oxides ,of manganese and lead, the 
specific weights of the layers were found to be in very close agree* 
ment with those calculated from the current strength and the time, 
bnt in the case of oxide of bismuth the observed values were very 
much smaller than the calculated ones, and therefoie in this case 
it was impossible to obtain any quantitative results. In the ease 
of the oxide of manganese, the author found that, assuming the 
specific weight to be the same as that given by Wernecko, namely, 
2*58, the limiting thickness below which the E.M.F. of polarisation 
ceased to be constant was about 250 micromillimetres. As long as 
the thickness exceeded this value, the E.M.F. was about 0*17 of a 
Daniel!. As the layers became thinner than this limit, the E.M.F* 
was found to increase until it reached a maximum of 0*314 Daniel!* 
with a thickness of 47 micromillimetres, assuming the chemical com¬ 
position and density to remain unchanged. It then fell suddenly to 
0*22 of a Danieil, and remained sensibly constant until the thickness 
diminished to about 2*3 micromillimetres. 

The E.M.F. then again underwent a sudden fall, bringing it down 
to the value 0*04 of a Danieil, at which it remainod constant. In 
the case of peroxide of lead, the author found that the E.M.F. of 
polarisation remained constantly equal to 0*26 of a Danieil until the 
limiting thickness of 71 micromillimetres was attained, after which 
the E.M.F.* instead of increasing as in the former case, gradually dimi¬ 
nished until the layer was only 40 micromillimeires in thickness, when 
its value was 0*22 of a Danieil. It then fell much more rapidly down 
to 0*17 of a Danieil at a thickness of 33 micromillimetres, where it 
remained constant until the thickness was diminished to 4*8 micro- 
millimetres, it then again fell rapidly, and reached the value 0 for a 
thickness of 1*5 micromillimetre. From these results, it follows-that 
the limiting thicknesses of the layers of hydrated peroxide of man¬ 
ganese and lead were 2*3 and 4*8 micromillimetres respectively, these 
being the thicknesses at which the last and most noteworthy fall in 
the E.M.F. was observed. These values are in close agreement with, 
those obtained by Oberbeck, namely, 2*7 for tine, 1*73 for cadmium* 
and 0*63 for copper, and they show that the compound molecules did 
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not differ essentially in behaviour from elementary bodies. These 
compound molecules do not behave like elements when the thickness 
is somewhat greater, but the author considers that the variations in 
E.M.F. observed when the thickness of the layer was varied, were 
not due to the action of molecular forces proper, but to some variation 
in chemical composition which might very possibly consist in a change 
in the amount of water in the peroxide. 

In conclusion, the author states that the thicker layers showed the 
well-known colours of thin plates, and up to a thickness of about 150 
mieromillimetres the colour was uniform over the whole plate, whilst 
with thicker layers bands were seen of a colour somewhat different to 
that of the rest. As the thickness was gradually diminished, the last 
colour observed was a faint yellow, and it ceased to be visible a little 
above the limiting thickness at which the last rapid fall in E.M.F. 
took place. - G. W. T. ■ 

Initial Phase of Electrolysis. By 1ST. Piltschikoff (Gowpt. rend.> 
108, 614—616),—When a current is passed between similar metallic 
electrodes immersed in a salt of the same metal, electrolysis takes 
place whatever the E.M.F. of the current, but if the cathode consists 
of a more electropositive metal, Lippmann has shown that electro¬ 
lysis requires a certain minimum E.M.F. With gold and zinc electrodes 
in zinc sulphate, platinum and silver in silver nitrate or chloride, and 
platinum and copper in copper sulphate or nitrate, the minimum 
E.M.F. required is practically the same in all cases, and is 0*036 of 
the E.M.F. of a Daniell cell. The minimum E.M.F. required to pro¬ 
duce visible electrolysis under these conditions is within certain 
limits independent of the nature of the acid in the salt, the concentra¬ 
tion of the solution, and the relative heats of combination of the two 
metals, and their E.M.F. of contact. It is, however, greatly affected 
by the physical condition of the surface of the cathode. The pheno¬ 
menon is conditioned by the relation between the molecular energy at 
the Surface of the electrodes, or in other words by the relation between 
the energy required to separate n molecules of metal from the surface 
of the anode and that liberated by the deposition of n molecules on 
the surface of the cathode. The differences seem to be due to 
differences between the molecular pressures of the superficial layer of 
ihe anode and the superficial layer of the deposit bn the cathode, and 
may alter as the layer of deposited metal on the cathode increases in 
thickness. 0: H, B. 

Electrolytic Polarisation by Metals. By BT. Piltschikoff 
( Compt . rend,, 108, 898—900). (Compare preceding Abstract.) 

In a system consisting of a platinum cathode, a copper anode, and a 
solution of cupric sulphate, the opposing electromotive force with an 
anode of compact copper was equal to 0*038 of a Daniell cell, whilst 
with an anode of crystallised electrolytic copper it was 0*025 of a 
Daniell. , - 

-When the electromotive force tending to produce electrolysis is 
smaller than the opposing electromotive force, polarisation of course 

2 y 2 
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takes place; but the question arises whether the cathode is polarised 
by hydrogen or by the metal of the electrolyte. ^ 

- With a platinum cathode and copper anode in a solution of cupric 
sulphate, the time required for the appearance of copper on the 
cathode becomes greater and greater as the electromotive force 
applied to the electrodes diminishes. With an electromotive force of 
0*028 of a Daniell cell, half an hour is required to produce a visible 
deposit of copper, whilst with an electromotive force of O'OOb of a 
Daniell, 40 hours is required for the deposition of a minute speck of 
copper on the cathode. These numbers refer to an anode of compact 
copper; with an anode of crystalline electrolytic copper and an electro¬ 
motive force of- 0*0025 of a Daniell, there is a well-developed deposit 
of copper in 40 hours. 

A gold cathode, a zinc anode^ and a solution of zinc sulphate show 
similar phenomena, and hence the antbor concludes that one metal 
may be polarised by another. 0* H. B. 

Electrolytic Behaviour of Mica at High Temperatures. By 

W. H. Soholtzi {Ann, Phys. Ohem . [2], 36, 655—662).—Warburg 
has shown (Abstr,, 1884, 1241) that when a layer of glass between 
two mercury electrodes is traversed by an electric current, a badly 
conducting layer of silica is deposited on the side next the anode, the 
result of which is very soon to reduce the strength of the current to a 
minimum. The layer of silica acts exactly like the dielectric of a 
condenser, of which the mercury and the glass are the two coatings. 
The insulating power of glass at high temperatures, therefore, increases 
with increasing temperature, and at a sufficiently high temperature 
its surface conductivity is very much diminished. The object of the 
investigation described in the present paper was to make similar 
experiments with mica, which the author considered would be of value, 
owing to the various purposes for which this mineral is now employed. 

The mica used in most of the experiments was of the kind known 
as muscovite, and the glass with which in some of the experiments 
the conductivity of the mica was compared, consisted either of white 
mirror-glass or thin watch-glass. Plates of mica split along the 
planes of cleavage wei'e employed in all the experiments. 

The method of observation was to heat the plates in an oven, and 
determine the change in conductivity by taking galvanometer 
readings at small intervals of time, the galvanometer being included 
in circuit with the piste. 

The author found that as the temperature was gradually increased, 
the deflection of the galvanometer, both in the case of mica and of 
glass, gradually increased up to a maximum, and then diminished to 
considerably less than its initial value. 

The results of the experiments show then that sheets of mica split 
along the plane of cleavage resemble glass in improving in conduc- 
tivity as the,temperature rices, and also in a maximum conductivity 
‘being obtained at a certain temperature, after which further increase 
in the temperature causes a diminution in conductivity, which appears 
to approach the value zero when the temperature becomes sufficiently 
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^ A comparison of the results obtained with mica and glass respec¬ 
tively showed that the mica was at all temperatures a better insu¬ 
lator than the glass. G. W. T. 

Voltaic Energy of Electrolytes. By G. Gore (Troc. Boy. Soc., 
45, 268),—Voltaic cells of unamalgamated zinc and platinum in dis¬ 
tilled water are balanced through a sensitive galvanometer, and solu¬ 
tions of substances of known strength are added to one of the cells 
until the needle begins to move. As the energy required to move 
the needle is always the same, the quantities used represent the 
voltaic energy of the substances. A volta-tension series of electrolytes 
is drawn up commencing with chlorine ( + 1,282,000,000), and ending 
with potassium hydroxide (—270,985), and a mixture of salts, which 
gives -959,817. H. K. T. 

Detection of Combining Proportions of Compounds by the 
Voltaic Balance. By G. Gore ( Proo. Boy. Soc ., 45, 265—267).— 
This method depends on the fact that “when substances chemically 
combine they lose some of their power of exciting a voltaic couple,” 
Mixtures of two compounds are made in multiple proportions, and the 
amount of each of these solutions required to disturb the voltaic 
balance determined. That solution of which the largest amount is 
required represents the proportion for the constituents which gives 
the greatest amount of bound energy. With mixtures of potassium 
sulphate and nitrate, the least effect is observed when the constituents 
are in the proportion represented by the composition K 2 S04,20r0 3 . 
In this way the existence in solution of a great number of molecular 
compounds was detected. In every case the constituents were united 
in equivalent proportions. The method may be used generally for 
the examination of the molecular constitution of chemical compounds 
in solution. Although, according to Thomsen, there is no thermo¬ 
chemical evidence of combination when molecular quantities of 
magnesium and potassium sulphates are dissolved, yet the voltaic 
balanee gives unmistakable evidence of union. H. K. 1\ 

Electrical Transport of Dissolved Salts. By A. Chassy 
{G'ovript, rend., 108, 616—617).—The simplest case of electrical trans¬ 
port of a salt is presented by a non-electrolysed salt in a solution in 
which electrolysis is taking place, as, for example, zinc sulphate in a 
solution of copper sulphate. During electrolysis, the quantity of the 
non-electrolysed salt incx-eases round the cathode and decreases round 
the anode. A porous diaphragm may conveniently be interposed but 
is not essential, and the phenomenon is quite distinct from electrical 
endosmose. In a mixture of the zinc and copper salts of the same 
acid, the quantity of zinc transported is independent of the concentra¬ 
tion of the solution, and is a function of the relation between the 
masses of the two salts. The quantity of zinc transported increases 
in proportion as the ratio of copper to zinc decreases, and is also 
dependent on the intensity of the current and the nature of the acid 
in the salts. 

When any two salts, for example, barium and sodium nitrates, are 
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present in a constant ratio in a mixture of any number of salts what¬ 
ever, the quantity of the two salts transported may vary in absolute 
value, but their ratio remains constant. 0. H* B. 

Determination of the Latent Heat of Fusion from the 
Reduction of the Freezing Point. By J. F. Eykman (Zeit 
physikal. Chew ,., 3, 203—209).—The formula given by Yan't Hoff 
(Abstr., 1888, 780) for the molecular reduction of the freezing point, 
0*01976 T 2 /w, where w is the latent heat of fusion of the solvent, may 
he employed for calculating the latent heat of fusion. Adopting 
Raoult's general law for the molecular reduction (Abstr., 1886, 763), 
we get 0*01976 = 0*62 x mol. wt., or w = 0*032 T 2 /mol. wt. 

The results for the heats of fusion of a number of substances calcu¬ 
lated from this formula do not agree with those obtained directly, 
however, and this is fonnd to be due to the incorrectness of Raoult's 
general law. If the number for the molecular reduction obtained by 
experiment be employed a much better agreement is obtained, as the 
author shows for a nnmber of substances for which he has deter¬ 
mined the molecular reduction. H. 0. 

Specific Heat of Sea-water of different Specific Gravities. 
By Thoulet and Cheyallier ( Oompt . rend. y 108, 794—796).—500 c.c# 
of the sea-water, accurately measured, was placed in a platinum 
calorimeter, and a platinum fiask containing 50 c.c. of heated water 
was introduced. The following results were obtained: other values 
obtained by interpolation are given in the original paper, 

Specific gravity .... 1*0043 1*0073 1*0153 1*0176 1*0232 

Specific heat. 0*980 ‘ 0*968 0*951 0*949 0*&39 

Specific gravity ...... 1*0235 1*0290 1*0357 1*0463 

Specific heat.. 0*938 0*927 0*921 0*903 

If n is the number of molecules of water in which each molecule of 
salt is dissolved, and a and b are constants, then the value of 7 , the 
specific heat, is given by the formula 


and this holds good if all the saline matter in the sea-water is taken 
as being sodium chloride. 

If the mean sp. gr. of sea-water is*taken as 1*0232 its mean specific 
heat is 0*939. The specific heat of air at constant pressure is 0*2374, 
and it follows that 1 c.c, of sea-water in cooling through 1 ° will raise 
the temperature of 3129, c.c. of air through F\ These numbers explain 
the important climatic influence of the sea, 0 . H. 13# 

Heat of Formation of Antimony Hydride# By Berthelot 
and P, Petit (Oompt rmd n 108, 546—550). —Antimony hydride was 
; prepared by the action of hydrochloric acid on an alloyofl part of 
antunony with *3 parts of zinc. The gas obtained, however, only con- 






GENERAL AND PHYSICAL CHEMISTRY* 


667 


tained a small percentage of the antimony compound. In order to 
determine the heat of formation, the gas was washed, and passed into 
a solution of potassium bromide containing free bromine and acidified 
with hydrochloric acid. Under these conditions, antimony penta- 
bromide and hydrobromic acid are formed, thus:—SbH 3 + 4Br 2 = 
SbBr 6 + 3HBr. The antimony pentabromide remains in solution. 
A liquid of the same composition is obtained by dissolving antimony 
tribromide in a solution of potassium bromide which contains free 
bromine and hydrochloric acid. The mean of six experiments gave 
for the heat of formation of the gaseous hydride from solicl antimony 
and gaseous hydrogen —84*8 cal., but the four most concordant 
experiments gave —85*5 cal. It is noteworthy that the heat of 
formation of cyanogen is —74*5 cal., and of acetylene —61*0 cal., and 
yet these compounds are very stable, whereas antimony hydride is 
very unstable. 

The energy absorbed in the formation of the antimony hydride is 
furnished by the action of the hydrochloric acid on the zinc. In 
order to obtain the gas, the alloy must contain at least 5 atoms of zinc 
for each atom of antimony; an alloy of 1 atom of antimony with only 
3 atoms of zinc gives no antimony hydride, as Cooke has previously 
shown. 

The heats of formation of the four hydrides of the nitrogen-group 
are as follows:—NTH 3 , +12*2 cal,; PH 3 , +11*6 cal.; AsH 3 , —36*7 cal.; 
SbH 3 , —84*5 cal.; and it is noteworthy that in the three last cases 
the differences between the heats of formation are almost the same as 
the differences between the molecular weights. C. H. B. 

Thermochemistry of the Thionie Acids. By Berthblot 
{Oompt. rend ., 108, 773—779).—When treated with a solution of 
bromine in water or, better, in potassium bromide, the thionie acids 
are rapidly and completely converted into sulphates. In the case of 
dithionic acid, however, the reaction is too slow to be available for 
thermochemical purposes. 

The following heats of dissolution were measured:— 

Potassium trithionate,, K 2 S 3 0e — —13*2 Cal.; 

Sodium trithionate, Itfa 2 S 3 06,3H 2 0, at 10° = —10*14 Cal.; 

Sodium tetrathionate, Na 2 S A>2H 2 0, at 9*6° = —9*52 Cal.; 

Potassium pentathionate, K 2 S 3 0 8 ,l^Ha0, at 9*5 Q = — 13T2 Cal. 

Assuming that the neutralisation of each of the thionie acids by 
sodium hydroxide develops the same amount of heat, the following 
results were obtained :— 

S 2 + 0 2 + H 2 0 + Aq =ss H 2 S 2 0$ dil. develops +79*4 Cal. 

S 2 + 0 6 + U 2 0 + Aq H 2 S 2 0 6 dil. „ +206*8, ,, 

S& + 0 6 + H 2 0 + Aq = H 2 S 3 0* dil. „ +211*4 „ 

S* + Os + H 2 0 + Aq a= H 2 SA dil +205*2 „ 

S 5 + 0$ + H 2 Q + Aq — H 2 SsOe dil* „ +215*8 ,, 

Examination of these numbers shows that the heat developed per 
atom 6f oxygen is practically constant, the values being 39*70, 41*36, 



668 


ABSTRACTS OF CHEMICAL PAPERS* 


42*28, 41*04, and 42*96 respectively. In other words, the combination 
of oxygen with sulphur develops practically the same quantity of 
heat, whatever the degree of condensation of the sulphur. In the 
formation of sulphurous, sulphuric, and persulphuric acids, the heat 
developed per atom of oxygen is 38*4, 47*0, and 36*2 Cals, respectively. 
The value is greatest, both absolutely and relatively, in the case of 
the most stable acid, and its magnitude is due to the formation of 
hydrates. 

In the cases of selenium and tellurium, the values although close 
gradually decrease, and the same is true of arsenious and arsenic 
acids and the acids of phosphorus. These numbers afford consider¬ 
able support to Dulong’s law, that the heat of formation of oxy-acids 
is proportional to the quantity of oxygen which they contain. 

From the heat of formation of thiosulphuric acid, it follows that 
its resolution into sulphurous acid and sulphur should be accompanied 
by the absorption of about —2*6 Cal. C. H. B. 

Heats of Combustion of Metaldehyde, Erythrol, and Tri* 
carballylic Acid. By LouauiNiNis ( Compt . rend., 108, 620—622).— 
The determinations were made with the calorimetric bomb :— 

Per gmm*molecule. 

Per gram. at constant volume. 

Metaldehyde. 6098*3 804976 

Erythrol. 4112*5 501725 

Tricarballyh’c acid,. 2940*9 517598 

The heat of combustion of metaldehyde at constant pressure, 
805790 cal., is practically the same as that of paraldehyde, 8132*10, 
and the difference may be attributed to the difference in their physical 
condition. The difference between the heats of combustion of citric 
and tricarballylic acids, 37498 cals., is practically identical with the 
difference in the case of lactic and propionic acids, 37400 cals. 

C. H. B. 

Dilatation and Compression of Carbonic Anhydride. By 0. 

Antoine (Compt. rend., 108, 896—898).—A mathematical paper. 

Relation between Osmotic Pressure, Reduction of the 
Freezing Point, and Electrical Conductivity. By J, H. Yan’t 
Hoff and L. T. Rtdichbr (Zeit. physihah (Jhem ,, 3, 198—202).—The 
amount of dissociation of different salts into their ipns in dilute 
solutions is calculated from the osmotic pressure, reduction of the 
freezing point, and the conductivity, and the results compared. The 
numbers obtained by the three methods are in fair agreement in the 
cases of potassium and ammonium chlorides, calcium nitrate, and 
potassium ferrocyanide. With magnesium sulphate and the chlorides 
of calcium, lithium, strontium, and magnesium, the agreement is by 
no means a satisfactory one, but the cause of this exception to , the 
general rule is not apparent. H. 0. 

Yapour-pressure of Aqueous Solutions. By G. Tammann (Ann, 
Fky& Ohem. [2], 36, 692—714).—In a former paper (Abate., 1885, 
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862), the author endeavoured to show that the generalisations of Babo 
(Ber. Beford . Naturwiss. Freiburg, 17—18) and Wullner ( Ann. Fhys. 

' Chem. 103, 529; 105, 185 ; 110, 564) are, according to his measure¬ 
ments of the vapour-pressures of aqueous solutions, in contradiction 
to the requirements of the mechanical theory of heat. These laws, 
in fact, are only rough approximations. In a later paper {Mem. 
VAmd , St. Fetersbourg [7], 35), the author gave an investigation of 
the relation between the dindinution in elasticity of the vapour, and 
the concentration of solutions, and arrived at the result that Wiillner’s 
law of proportionality did not, in any one of the 185 cases investi¬ 
gated, represent the facts. When Wullner enunciated his law, he 
observed that a good many substances only obey it when they are 
considered as hydrates in solution. 

According to Babo’s law, the vapour-pressure of the solution is at 
all temperatures proportionate to that of the solvent. In nearly all 
the cases investigated by the author, the results obtained are at 
variance with Babo’s law, and he does not consider that the deviations 
are due to errors of observation, since they corresponded with the 
requirements of the theoretical law enunciated by Kirchhoff. The 
author discusses at some length the results obtained by a large 
number of previous investigators in the same field, and shows that 
in general they confirm his own measurements. 

The paper contains an account of a large number of carefully 
made numerical observations, of which it will be sufficient to sum up 
the general results and compare them with the requirements of 
thermodynamics. According to Kirchhoff (Ann. Fhys. Ghem 103, 
200) the heat of formation of a solution can be determined when the 
relation between the temperature, the concentration, and the vapour- 
pressure is known. But this is, unfortunately, not of much assistance, 
as we do not know with any accuracy how the vapour-pressure and 
the heat of formation depend on the temperature. 

Still, the experimental results can be compared with the theoretical 
ones so far as to show that there is a general agreement between 

them. Let = T — I!?225 j. 3 where T and T* are the elasticities of 
Tm 

the vapours given off by the solvent and the solution respectively, 
and m is the quantity of salt in 100 grams of water. Then, accord¬ 
ing to theory, the value of fi for dilute solutions in which no heat' is 
evolved during solution would be independent of the temperature* 
Moreover, when the heat of formation of a saturated solution is 
positive, the value of p will diminish as the temperature increases, 
and when the heat of formation is negative, it will increase with the 
temperature. According to Kirchhoff, the values of /i are indepen¬ 
dent of the temperature when the heat evolved during solution is 
infinitely small. This is confirmed by the following experimental 
results obtained by the author:—(1) The curves w;hieh represent the 
relation between jx, and the concentration % of solutions of sulphuric 
acid and of iodide of cadmium at various temperatures intersect each 
other on the abscissa n 0; (2) the isosmotic curves determined for 
dilute solutions at 17° coincide with the similar durves of equal 
, vapour-pressure at 100°. Again, if Kirchhoff’s proposition is true 
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Guldberg’s results give - = 104-5 for dilute solutions, where v is the 

relative freezing point. The values obtained by tho author are as 
given below:— 

HC1. EONS. KBr, KT. KEOy. NaCL 5aBr. 1ST at. NaNO a . EH 4 C1. 

105 100 119 108 97 101 104 100 106 113 

NH 4 ONS. ra 4 isr0 3 . CHgCOOtfa. WaHO. EHQ. H 2 S0 4 . K 2 S0 4 . Ha^O* 

114 110 123 112 91 107 100 121 

(3N t H 4 ) 2 S0 4 . K 2 Cr0 4 . E 3 CO a . Na 2 CO a . Mg(N0 3 ) 2 . CaCl 2 , Ca(NO a ) 2 . SrCI 2 . 

123 91 113 97 117 1L8 98 115 

Sr(N 03 > 2 . BaClji- Ba(NO s ) 3 . CdX 2 . Ca(N0 3 ) 2 . Zn(m^ NiCl a , 3$i(N0 3 ) 2 . 

100 102 88 102 120 119 120 111 

CoCl 2 . Pb(N0 3 ) 2 . MgS0 4 . MnS0 4 . ZnS0 4 . 0uS0 4 . 

128 92 114 105 119 115 

In calculating these numbers, the values of v .were obtained by 
interpolation from the results given by Riidorff (Ann. Pkys. Oh&m 114, 
63; 116, 55; 145, 599) and de Coppet (Ann, Ghim, Phys. [4], 23, 
366 ; 25, 502; 26, 29). These figures give 108'8 as tho mean value 
of v//*, a result which is about 4 per cent, greater than the calculated 
value. This, however, appears to be explained by the fact that the 
observed freezing point of a solution is always lower than the 
actual freezing point, since the ice crystals separated from the 
solutions are always surrounded by layers of a high concentration. 
In order to see how far Kirehhoif’s second requirement is fulfilled, we 
must know in what manner the heat of dissolution depends on the tem¬ 
perature. J. Thomsen (Thermochemische Untersuehungen , 1,8) has given 
a simple rule for this, namely:—If the heat of dissolution of an anhy¬ 
drous salt is positive, it steadily increases with the temperature, but if 
it is negative it diminishes with increasing temperature and may 
ultimately become positive. Therefore, according to KirehhofE, the 
values of p should diminish as the temperature increases in the case 
of salts whose heat of dissolution is positive* This is in agreement 
with the author's measurements of vapour-pressures at different 
temperatures, and also with the results obtained fey comparing the 
relative elasticity and the lowering of the freezing point. When the 
heat of formation is negative, the value of fi ought either to increase 
simply, or to first increase and then diminish as the temperature 
increases. 

Examples of both these cases are to be found among the observa¬ 
tions. Taking the whole series of 54 observations, 50 are in agree¬ 
ment with the theoretical requirements* G* W* T. * 

Solubility of Gases,* By Wouxoloff (Cowjgt rmd. t 108, 
674—675).—The experiments which led Louguinine and JEhanikoff 
and Wroblewski to the conclusion that the solution’ of carbonic 
anhydride in water does not take place in accordance with Dalton's 
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law are inconclusive. Dalton’s law only holds good when tbere is no 
chemical action between the dissolved substance and the solvent, and 
it is well known that Carbonic anhydride and water form hydrates. 
Determinations of the solubility of carbonic anhydride in carbon 
bisulphide at various temperatures under low'pressures show that 
although the law is not rigorously exact, the deviations are only small 
and are of the same order as the deviations from Boyle’s law. 

0. H. B. 

Solubility of Salts. By H. Lu Chatjelier (Oomph rend ., 108, 
565—567).—According to Boozeboom (Bee. Tran. CKim ,8) the 
solubility of hydrated calcium chloride, CaCl 2 , 6 H 2 0 , below its 
melting point is represented by a curve with two distinct branches 
which meet at the melting ppint of the hydrate. In other words, the 
same salt may have two different coefficients of solubility at the same 
temperature. The author finds, however, that if the curve is con¬ 
structed on a sufficiently large scale .it shows a well-marked angle, 
and hence consists really of two distinct curves which meet at the 
melting point of the hydrate, CaCl 2 , 6 H 2 0 , one being the curve of 
solubility of the hydrate CaCl 2 ,6H 2 0 iu water, and the other the 
curve of the solubility of anhydrous calcium chloride iu the hexa- 
hydrate. The author insists upon the fact that dissolution is always 
'reciprocal. C. H, B. 

Bate of Transformation of Metaphosphoric Acid. By P. 
Sabatier ( Oomjot . rend., 108, 738—741, and 804—806).—The author 
has previously found that the rate of change of metaphosphoric acid 
into orthophosphoric acid is proportional to the concentration of the 
solution (Abstr., 1888, 404), so that if x is the time and y the quantity 
of metaphosphoric acid present— 

% _ _ log (i 
dx ^ log e 

a varies with the temperature and concentration, but within certain 
limits log a is proportional to the concentration, or, in other words, 
log a « mp 4 - n 9 p being the number of milligram-molecules per 
' litre, whilst m and n vary with the temperature. The fact that hydra¬ 
tion takes place more slowly the more dilute the solution indicates 
that combination with water is not the only change which takes, 

{ dace. There oan he little doubt that the primary change is the me¬ 
ntion of a complex molecule, such as 3HP0 3 , the existence of which 
was assumed by Fleitmann and Henneberg. The final hydration of 
the simple molecule HP0 3 in all probability takes place with great 
rapidity. 

With a given concentration, Ibg a increases very rapidly with the 
temperature, and between 0 ° and 35° is almost proportional to 
the temperature. Between 0° and 40°, log a = 1T25* (O*O0GOQO2n 
+ 0-00068). 

The rate of change is increased by sulphuric acid, and still more 
‘ by hydrochloric acid, but is reduced by acetic acid. If the acid is 
neutralised with potash, no change bakes place at 0 °, even after two 
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months. At 43*5° the change takes place very slowly, but it becomes 
complete after prolonged boiling. When the acid is only partially 
satnrated, the rate of change is slower than if all the acid were in the 
free state. If the free acid is assumed to change at the usual rate, 
the change of the salt takes place more rapidly than when the solu¬ 
tion is neutral. This is doubtless due to the fact that the phosphoric 
acid formed from the free metaphosphoric acid liberates the acid from 
the potassium metaphosphate, and the liberated acid then undergoes 
hydration. In presence of excess of potash, the rate of change is 
greater than in neutral, but much less than in acid solutions. Between 
0 ° and 20° it is very low indeed. C. H. B, 

Unstable Equilibrium of Atoms. By E. Prwgsheim 
physihal. Ghem ., 3, 145—158).—In substances which readily undergo 
sudden decomposition or isomeric change, the atoms are supposed to 
be in unstable equilibrium. The author points out that the heat 
developed in such cases is usually very large, and much greater than 
the energy required to bring about the decomposition. Hence if 
partial dissociation in the sense of the Clausius hypothesis is brought 
about by sudden raising of the temperature or some other disturb¬ 
ance, the heat generated serves to continue and complete the decom¬ 
position. H. C. 

Lecture Experiments with Nitric Acid. By P. T. Austen 
( Amer. Ghem. J., 11, 172—177).—The author describes the phenomena 
attending the burning of charcoal, iron, sodium, sulphur, and other 
common combustibles in the vapour of nitric acid. G. T. M. 


Inorganic Chemistry. 

Hypoehlorous Acid in Alkaline Solution. By P. T, Austen 
(Amer, Ghem. J,, 11, 80—82).—When sodium hydrogen carbonate acts 
on a solution of bleaching powder, the following reactions take 
place:—(1.) Ca(001) 2 + NaHC0 8 = CaC0 3 + NaOCl + HOOl. 

(2.) NaOCl + NaHC0 3 = Na 3 C0 3 -f HOG1, or, expressed in one 
equation, Ca(OCl) 3 4- 2NaHC0 3 = OaOO* + 2HOC1 + Na 3 C0 8 , 
There is thus obtained a free mineral acid existing in a strongly alka¬ 
line solution. If the solution is heated, the hypoehlorous acid decom¬ 
poses with formation of hydrochloric acid and oxygen, the former of 
which liberates carbonic anhydride from the sodium carbonate, so 
that this gas and oxygen are evolved. A solution of sodium hypo¬ 
chlorite does not give off oxygen when boiled, unless carbonic anhy¬ 
dride has first been passed through it. A. G. B. 

Atomic Weight of Oxygen. By W. A. Notes (Amer. Ghem, J., 
11, 155—161; compare Abstr., 1888, 411, 647, and 649),—The 
method adopted was to pass a current of very nearly pure hydrogen 
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into a glass bulb containing heated copper oxide, the water formed 
being condensed in a small tube leading from and sealed to tbe 
bulb. The increase in weight gave the hydrogen absorbed, and the 
subsequent decrease in weight, on exhausting the apparatus, the 
amount of water formed. The mean of six determinations was 
15*886 + 0*0028, which, if the correction made for nitrogen present 
in the hydrogen is omitted, is almost identical with the final mean 
(15*867) obtained by Cooke. On comparing this number with 
Keiser’s results, the author, however, is led to the conclusion that 
some undiscovered source of constant error exists both in his and 
in Cooke’s determinations. Gr. T. M. 

Absorption of Nitrogen during Slow Oxidation. By Ber- 
thelot (Compi. rend ., 108, 513—546).—When ether is slowly 
oxidised by air in presence of water, the product contains a small 
quantity of nitric acid. Very minute quantities of nitric acid are 
also formed during the slow oxidation of phosphorus. Experi¬ 
ments with terebenthene, mesitylene, benzaldehyde, and oleic acid 
were inconclusive, as also were experiments made with a view to 
ascertain whether ammonia is formed during the oxidation of iron 
by air in presence of water. C. H. B, 

Action of Chlorine on Carbonic Anhydride. By R. Lucion 
( Ghem . Zeit ., 13, 32—33).—No reaction could be obtained, even at a 
red heat, by passing dry chlorine and carbonic anhydride through 
a heated porcelain tube. With chlorine and moist carbonic anhy¬ 
dride, however, hydrogen chloride is formed in the usual way. The 
author observed that 55 per cent, of the chlorine disappeared in 
this way when the carbonic anhydride was mixed with 8 per cent, of 
chlorine; when, however, the chlorine formed only 1 per cent, of the 
mixture, then only 11 per cent, of it was converted into hydrogen 
chloride. With air as a diluent, just the reverse took place, and the 
percentages of chlorine attacked were 14 in the first instance and 80 
with the 1 per cent, mixture. D. A. L. 

Vapour-density Determination of some Elements and Com¬ 
pounds at a White Heat. By H. Bn/rz and V. Mexer (Ben, 22, 
725—727).—The vapour-density determinations wer b made in an 
atmosphere of nitrogen, the apparatus being heated in a Perrot’s 
furnace at 1650* to 1*700°. The temperature was determined by 
means of an air thermometer having a bulb of Berlin porcelain; the 
air was collected in a gas burette divided into 200 c.c. A compen¬ 
sator with a second smaller gas burette eliminated the error caused by 
, the lower temperature of the neck. 

Bismuth ha* the density 1T893 and 10*125 between 1600° and 
1700° (Bi = 7*2 andBi 3 = 14*4), The bismuth molecule, like mer¬ 
cury, cadmium, and* zinc, consists therefore probably of only one 
atom. 

Phosphorus: density = 3*632 at 1484°, 3*226 at 1677° and 3*147* 
at 1708°. 1 * , ■ . 

Antimony; density = 10*743 at 0*781 at 1640°. 
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Arsenic: density = 5*45 at 1714° and 5*371 at 1736°. 

Thallium: density = 16*115 at 1636° and 14*248 at 1728°. 

Arsenic and thallium would therefore seem to have diatomic mole¬ 
cules at these temperatures. 

Cuprous chloride: density = 6*6035 at 1691° and 6*441; density 
required by the formula Cu 2 Cl 2 = 6*825. There is therefore no dis¬ 
sociation at this high temperature. 

Silver chloride (fid not completely volatilise at 1735°. The number 
5*698 was obtained, AgCl = 4'965. 

Sulphur, iodine, and mercury gave numbers corresponding with S 2 , 
I, and Hg. N. H. M. 

Molecular Weight of some Metaphosphates. By L. Jawein 
and A. Thillot (Ber., 22, 654—655).—Molecular weight determina¬ 
tions of metaphosphates in aqueous solution were made by Eaoult’s 
method with the following results: Sodium trimetaphosphate 103, 
sodium hexametaphosphate 404 and 417, sodium dimetaphosphate 
(with 2 mols. H 2 0) 121, ammonium dimetaphosphate 118. Con¬ 
sidering that the mol. weight of sodium metaphosphate = 102, that 
of the tetrametaphosphate = 408, and that of ammonium metaphos- 
phate 98, it may be concluded from the above results that the mol. 
weight of the trimetaphosphate is to that of the hexametaphosphate 
as 1 : 4, and not as 1 : 3, and that the di- and the tri-metaphosphates 
have the same mol. weight, corresponding with the formula MPO<*. 

In the hope of being able to determine the molecular weights of 
metaphosphates by means of the alkyl salts, silver metaphosphates 
were heated with an excess of ethyl iodide. The ethyl salts are 
syrupy liquids of an agreeable odour, which thic.ken, but do not 
crystallise when cooled to —30°; they decompose when boiled. 

K\ H, M. 

Sodium Zinc Oxides. By A. M. Comet and C. L. Jackson 
(Amer. Oftem. 11, 145—154).—The authors have previously 
described (Abstr., 1888, 786) the preparation of two sodium zinc 
oxides, of which one melts below 100 c , the other does not melt at 390°. 
The fusible sodium zinc oxide is now shown to have the formula 
Zn 3 Fa*H 2 0 6 + 17H 3 0, which corresponds, except in water of crystal* 
ligation, with the ammonium zinc oxide described by Malaguti 
(Com.pL rend., 62, 413). It melts at about 70°, is insoluble in ether, 
and rapidly absorbs carbonic anhydride from the air. When heated 
at 100°, it loses only 12 mols. H 2 0. Water and, more slowly, alcohol 
decompose it with formation of a white powder consisting of zinc 
oxide mixed with a small quantity of zinc* hydroxide, but these 
solvents are without action on it in presence of an excess of sodium 
hydroxide. The infusible sodium zinc oxide, which is formed in com¬ 
paratively small quantities, has the formula SNaO'ZmQH + 7H 2 0 
and corresponds with the potassium compound described by Premv 
(Gowpt. rend 15, 1106). It crystallises from a solution in dilute 
alcohol, containing an excess of sodium hydroxide, in conical, 
radiating groups of white needles, is decomposed by alcohol and by 
wafer, absorbs carbonic anhydride from the ah*, but less readily than 
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tbe fusible compound, and does not lose all its water of crystallisation 
until heated above 200°. Attempts to obtain compounds of zinc 
oxide with ammonia, and of magnesium oxide with sodium hydroxide, 
were without success. G. T. M. 

Formation of Cuprous Chloride and Bromide from Cupric 
Sulphate. By DenigIis ( Corrupt . rend., 108, 567).—1 part of crystal¬ 
lised cupric sulphate, 1 part of metallic copper, and 2 parts of 
sodium chloride are boiled with 10 parts of water for four or five 
minutes. The solution rapidly becomes completely decolorised, and 
is then poured into 15 to 20 parts of water containing 1—2 per cent, 
of acetic acid. If the warmed solution is filtered and kept out of 
contact with the air, it deposits tetrahedra of cuprous chloride. This 
solution readily absorbs carbonic oxide and phosphine, and if mixed 
with ammonia until the precipitate redissolves, it can be used for the 
preparation of cuprous acetylide. 

Similar results are obtained by using equivalent quantities of 
potassium or ammonium chloride. In the latter case, the cuprous 
chloride remains in solution, and this mode of preparation is espe¬ 
cially applicable when the product is required for the absorption of 
carbonic oxide or phosphine. 

Quprous bromide can be obtained in a similar manner by using a 
quantity of alkaline bromide double that of the corresponding chlo¬ 
ride, G. H. B. 

Action of Ammonia on Mercurous Salts. By 0. Barfoed ( J.pr . 
Ghem. [2], 39, 201—229; compare this vol., p. 346).—The author 
has examined the precipitates formed by ammonia in solutions of 
mercurous salts, and comes to the following conclusions : (1.) Nearly 
half the mercury which the precipitate contains disappears as vapour 
when the precipitate is freely exposed to air, the exposure being under 
conditions which render chemical decomposition most improbable j 
the precipitate at tbe same time loses its dark colour. (2.) Exactly 
half the mercury exists in the precipitate uncombined, but does not 
all disappear as vapour, because a little of it acts on the rest of the 
precipitate, becoming fixed. (3.) The white or pale compound left 
after the mercury has evaporated is the same as that precipitated by 
- ammonia in a solution of the corresponding mercuric salt. (4.) The 
dark precipitates are, therefore, not mercurous ammonium com¬ 
pounds, as heretofore stated, but mixtures of the mercuric ammonium 
compounds and mercury; thus, the precipitate produced from mer¬ 
curous nitrate is SHg + 2 (BgH 2 N*N 03 ),Hg 0 , that from mercurous 
sulphate is 4Hg + (HgH2N) a S0 4 ,2Hg0, that from mercurous chloride 
is Bg + HgH 2 NCl, and that from mercurous oxalate is 4Hg + 
(HgH 2 N)*CiA, 2 HgO, (5.) The black precipitate obtained by Kane 
from ammonia and mercurous nitrate is also a mixture containing 
mercury, but not the same as that given above- (6.) Rose’s ammo- 
niacai mercurous chloride, obtained from anhydrous ammonia and 
mercurous chloride, is the same as that given above, but contains 
ammonium chloride in addition. A. G. B. 
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chloric acid, precipitated with, ammonium carbonate, and weighed as 
a control to a separate estimation. The solution is nearly neutralised 
with nitric acid, mixed with calcium chloride, boiled, and the pre¬ 
cipitate filtered, washed, dried, and ignited. It is treated with 
acetic acid, dried, extracted with water, and the calcium fluoride 
washed, dried, and weighed. D. A. L. 

Aluminium Subfluoride. By W. Diehl (Ohem. Zeit., 13, 162). 
—Referring to Hampe’s experiments (preceding Abstract), It is sug¬ 
gested that the apparent formation of aluminium snbfloride is possibly 
merely due to the presence of some alumina formed during the 
fusion. The loss of aluminium observed in the electrolysis of 
cryoiite (preceding page) is explained by Beketoff’s experiments, 
where it was observed that, at very high temperatures, aluminium 
reacts with the alkaline and alkaline earthy fluorides, setting free the 
metal from them with the simultaneous formation of aluminium 
fluoride. 

Hampe (Ohem. Zeit., 13, 162—163) refutes these statements so 
far as they affect his experiments. D. A. L. 

Metallic Sulphides. By A. Gautier and L. Hallopeau (Conpt. 
rend., 108, 806—809).—The substance, which in these exneriments 
was either a metal or a silicate, was supported on a dish of gas-carbon 
or graphite and placed in a glazed porcelain tube. After all the air 
had been expelled by hydrogen, the substance was beated at 
1300—1400° in a current of the vapour of carefully dried carbon 
bisulphide for five or six hours, and was allowed to cool in the bisul¬ 
phide vapour. The sulphide formed usually remains in the dish, 
sometimes covered with a layer of the carbide. Carbon, sulphur, and 
a reddish-yellow substance which may be carbon monosulphide, are 
carried forward by the vapour. Any silica which is present in the 
free state or in a silicate is converted into silicon sulphide, which 
crystallises in the cooler parts of the tube. 

Soft iron yields the sulphide Fe 4 S 3 as a crystalline mass of sp. gr. 
6*957 at 0 Q ; hardness 3*8°. It does not alter when exposed to air, is 
oxidised with difficulty, but dissolves in dilute acids with evolution of 
hydrogen sulphide and hydrogen. It is crystalline and homogeneous, 
does not dissolve in ammonium acetate or chloride, and does not 
evolve hydrogen sulphide with boric acid solution. It is therefore 
not a mixture of iron and ferrous sulphide, but must be regarded as 
a distinct sulphide intermediate between F 4 S 2 and FeS. 

Manganese yields manganous sulphide, MnS, no subsulphide being 
formed even in-presence of excess of the metal. The sulphide is olive- 
green with a crystalline fracture, and does not decompose wat<?^ 
even on boiling. A carbide is formed at the same time which has-tffe 
composition Mn0 2 , and crystallises in small, brilliant, black octahedra. 

, If rhodanite, MnSiOg, is heated in the bisulphide vapour at a very 
bright red heat, it yields a sulphide, MnsB*, which has a semi-metallic 
appearance, decomposes water slowly in the cold and rapidly on 
, heating, with formation of hydrogen sulphide and manganese 
hydroxides, and dissolves very rapidly in dilute acids, 0. H, B. 

VOL* LVI, '■ 2 3 
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Ochres, Siennas, and Umbers. By G. H. Hurst ( Ohem. News, 
59, 172—174).—The author gives analyses of 14 samples of 
.ochres, siennas, and umbers, and finds they generally contain water*, 
a little organic matter, lime, siMba, alumina, and ferric oxide; in some 
sulphuric acid is also foundyih others both barium and sulphuric acid. 
Ochres contain no manganese, siennas a small proportion, umbers a 
larger quantity. Twp^samples of ochre, one Irish, one Welsh, con¬ 
tained a little copprT An analysis of Terre Verte is also given. 

Peroxides of Nickel and Cobalt: Estimation of Nickel and 
Cobalt. By A. Carnot (Oompt. rend., 108, 610—612).—The brown 
oxide obtained by precipitating a boiling solution of a cobalt salt with 
potassium hydroxide and hydrogen peroxide has exactly the composi¬ 
tion of a sesquioxide, Co 2 0 3 . Under the same conditions, nickel salts 
yield only nickelous hydroxide, Ni(OH) 2 . When, however, nickel 
salts are oxidised with a hypochlorite, or with bromine in presence of 
potassium hydroxide, they yield a pure sesquioxide, Ni 2 0 3 , Both 
metals can be estimated accurately by treating the sesquioxide with 
hydrochloric acid and potassium iodide, and determining the amount 
of iodine liberated. 

The black cobalt oxide obtained by oxidising cobalt salts with 
sodium hypochlorite, bromine, or iodine, in presence of potassium 
hydroxide, always contains more oxygen than the sesquioxide. If the 
hypochlorite is used, each atom of available oxygen corresponds with 
only 1*67 atoms of cobalt, and if bromine is used, with only 1*6 atoms. 

For accurate estimations of cobalt, hydrogen peroxide must be 
used, and for estimation of nickel, bromine or a hypochlorite. Cobalt 
can be estimated in presence of nickel, since the latter is not oxidised 
by hydrogen peroxide. Boiling the liquid with ammonia, with a view 
to decompose any traces of nickel sesquioxide that might be formed, 
has no influence on the results. C. H» B, 


Oxy-haloid Derivatives of Chromium. By S. G. Rawson 
( Ghem . News, 59, 184—185).—The author has repeated Girard’s 
experiments, but could not obtain iodocbromic acid by distilling 
sulphuric acid with potassium dichromate and potassium iodide, the 
distillate consisting of hydriodic acid, iodine, and traces of sulphuric 
and sulphurous acids. Many unsuccessful attempts were made to 
prepare iodo- and bromo-chromic acids by the action of ehlorochromic 
acid on ethyl iodide and calcium iodide and bromide, of hydriodic 
acid on chromic acid in presence of zinc chloride, and by other reac¬ 
tions. The author believes there were some indications of the forma¬ 
tion of a cyanochromic acid as a product of the action of chloro- 
chromic acid on silver or mercuric cyanide. 

Incidentally it is noted that the green tinge imparted to a borax 
bead by 0*000005 gram of chromium may be recognised by compari¬ 
son with a pure borax bead. D. A, h* 

Nitroso-compounds of Ruthenium. By A. Jolt {Oompt rend,, 
\0B, 854—857).—When brown ruthenium sesquichloride is treated 



INORGANIC chemistry. 


679 


with a large excess of nitric acid, it yields a red nitrate, and when 
this compound is treated with successive quantities of hydrochloric 
acid and boiled for a long time, it yields a pale crimson solution of 
a chloride. If this solution is evaporated at 120°, it leaves a brick- 
red, crystalline mass of the composition RuCVNO 4- H 2 0, This com¬ 
pound is only very slightly soluble in cold water, but dissolves more 
readily in hot water, from which it crystallises with 5 mols. H 3 0 in 
strongly dichroic, flattened, triclinic prisms, measurements of the 
angles of which are given in the original paper. The crystals 
effloresce rapidly in dry air; they lose 2 mols. H 2 0 in a dry vacuum 
or at 100°, and an additional 2 mols. between 120° and 150°, but the 
last molecule of water is only expelled at a temperature at which the 
salt begins to decompose. When heated at 440° in carbonic anhy¬ 
dride or in a vacuum, the monohydrate RuCl a *NO + H 2 0 de¬ 
composes rapidly with evolution of nitrogen oxides, and leaves a 
residue of ruthenium sesquichloride and the dioxide. It is also 
reduced by hydrogen at a comparatively very low temperature with 
incandescence and sublimation of ammonium chloride. 

When the hydrochloric acid solution of this compound is concen¬ 
trated in a vacuum, it forms a non-crystallisable syrup, and when this 
is heated there is rapid evolution of hydrogen chloride, and the mono- 
hydrated salt is obtained. It is possible that a definite hydrochloride 
exists, but this has not yet been isolated. 

Solutions of the nitroso-sesquichloride or of the double alkaline 
salts are not precipitated by alkalis in the cold, but if the solutions 
are mixed with sufficient alkaline hydroxide or carbonate to combine 
with three atoms of chloxine, and are then boiled, a pale brown gelatin¬ 
ous precipitate is formed, and the supernatant liquid is neutral. After 
drying at 150°, it forms a black mass with a vitreous lustre. It has 
the composition JEtu 2 Oa(3SrO) 2 -f 2H 3 0, and is not decomposed by heat 
at temperatures below 300°. If heated at 360° in a current of car¬ 
bonic anhydride, it slowly decomposes, and yields a black, graphitoidal 
oxide, Ru 4 0 9 , identical with the oxide obtained by the action of hot 
water on ruthenium peroxide (Abstr., 1888,560). Above 440°, it decom¬ 
poses explosively with incandescence and evolution of nitrogen oxides. 
Jt is reduced by 'hydrogen below 100° with incandescence and 
evolution of ammonia. The precipitated oxide dissolves in excess of 
the alkaline hydroxides or carbonates, but is reprecipitated on 
neutralising the solution ; ammonia or ammonium carbonate converts 
it into an amine. The nitroso-oxide dissolves readily in many acids, 
forming definite salts. With hydrobromic and hydriodic acids, it 
forms a bromide and iodide which are analogous to the nitrosochlonde, 
and like it form double salts with the corresponding feloid salts of 
the alkali metals. * CL H. B, 
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Mineralogical Chemistry. 


Peridotite of Elliott Co., Kentucky. By J . S. Diller (Amer. J . 
Bel, 37, 219—220).—G-. H. Williams (Abstr., 1888, 120) recently 
identified perofskite in the serpentine of Syracuse, New York, and 
suggested that the yellowish grains, that were supposed to be anatase 
inlhe peridotite of Elliott Co. ( U.S. Geol. Surv. Bull., No. 38), may 
be the same material. This view is supported by tbe results of an 
analysis of these grains, which clearly demonstrates that they are com¬ 
posed essentially of titanic anhydride and lime. B. H. B. 

Pseudo-brookite. By G. Lattermann (Jahrb. f. Min., 1889, i, 
Bef., 202—203, from Min . petr. Mitth 9, 47).—In a variety of tbe 
rock of Katzenbuckel, the author has found pseudobrookite in suffi¬ 
cient quantity to enable him to investigate its properties. The minute 
crystals are limited by macro- and brachy-pinacoids, and by a doma 
APoo. Occasionally ooP also occurs. The mean of two analyses of the 
mineral gave the following results :— 

Ti0 2 . Fe 2 0 3 * MgO. Total. 

46*79 48'64 4*53 99*96 

B, H. B. 

Kroehnkite. By L. Darapsky (Jahrb. f. Min., 1889, i, Mem., 
192—195).—Eroehnkite is a double sulphate of copper and sodium, 
which has hitherto been found only in the desert of Atacama, It is 
named after B. Krdhnke, who first described and analysed it in 1875. 
The author has found some fine crystals of this. mineral in the 
National Museum of Santiago de Chile. The crystals are monoclmic, 
with the axial ratio a : b ; c = 1 : 2*112 : 0*649; /J = 64° 8'. The 
mineral has a hardness of 2*5, and a sp. gr. of 1*98. The analytical 
results are in accord with those obtained by Kxohnke, the formula of 
the mineral being CuSO* + Na 2 S0 4 + 2H a O. A salt of the same 
composition was prepared artificially by Graham. B. H, B. 

Formation, of Deposits of Nitrates. By A. Mihm and V. 
Marcano (Gompt. rend., 108, 900—902).—The authors have previously 
attributed the formation of the deposits of nitrates in South America 
to the enormous deposits of the excrement of birds, bats, &e., which 
occur in the immense caverns in the Cordilleras (Abstr., 1885,1042)* 
The formation of deposits of nitrates can in fact actually be watched. 

In many large caverns ‘there are no remains of birds, but the soil 
ia charged with nitrates and is found to contain enormous quantities 
of the bones of mammals. These bones are very friable, and consist 
of calcium phosphate with very small quantities of organic matter. 
Calcium carbonate is absent, and has indeed been converted into 
calcium nitrate, which is found in the earth by which the bones are 
surrounded.Bone caverns are numerous in Venezuela, ^not only in, 
the littoral mountains but also on the flanks of the Cordillera of the 
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Andes. In some cases the deposit exceeds 10 metres in thickness, 
and the earth is highly charged with the nitric ferment. The 
quantity of calcium nitrate present varies from 4 to 30 per cent., and 
the quantity of calcium phosphate from 5 to 60 per cent. 

These observations confirm the authors’ previous conclusions as to 
the origin of the nitrates (loo. cit .). 0. H. B. 

Gehlenite in a Furnace Slag. By J. S. Diller (Amer. J . 
Bci., 37, 220).—Numerbus square prisms of gehlenite occur in a 
furnace slag found near McVille, Armstrong, Pennsylvania. Under 
the microscope, the isotropic square sections are readily found to be 
uniaxial and negative. Spherical, liquid, and rod-like inclusions are 
numerous. Cleavage lines are not conspicuous. The easy gelatinisa- 
tion of the mineral in hydrochloric acid, and its difficult fusibility, 
distinguish it from similar minerals. Gehlenite has not previously 
been reported as occurring in the United States. B. H. B. 

Note. —A rare blast furnace slag of the composition of gehlenite, 
from the Almond Ironworks, Falkirk, N.B., has been described by 
H. Bauerman (J. Iron and Steel Inst., 1886, 88). B. H. B, 

Dumortierite from Harlem, New York, and Clip, Arizona. 

By J. S. Diller and J. E. Whitfield (Amer. J. Sol, 37, 216—219).— 
A description by R. B. Riggs (Abstr., 1888, 351) of the so-called 
Harlem indicolite, which was regarded as a new borosilicate, led to 
E. S. Dana identifying the mineral as dumortierite. The physical 
properties of the Harlem dumortierite agree closely with those men¬ 
tioned by Bertrand, Gonnard, and Damour. Crystals are very rare, 
but the mineral is evidently rhombic. Its hardness is 7, and its 
sp, gr. is 3*265, The mineral occurs at Harlem in the pegmatoid 
portions of a biotite gneiss. These portions are composed of quartz, 
orthoclase, some plagioclase, and tourmaline. The-tourmaline, whose 
px'esence was not at first recognised, is so intimately associated with 
the dumortierite that they cannot be easily separated. An analysis 
of 0*217 gram of dumortierite separated from the tourmaline, gave 
31*44 per cent, of silica, 68*91 of per cent, of alumina, and a trace of 
beryllia. An analysis of a large quantity of material from Clip, 
Yuma Co., Arizona, gave the following results;— 

Si0 2 , A1A- MgO. B 2 O s . P s 0 5 * H s O. Total, 

27*99 64*49 trace 4*95 0*20 1*72 99*35 

In the material analysed, the only associated mineral was quartz, 
which was decomposed by hydrofluoric acid, dumortierite not being 
acted on by that acid. The analytical results indicate that dumor¬ 
tierite is not a simple aluminium silicate as stated by Damour, but 
corresponds approximately with the formula 3Al 8 Sia0 18 AlB A>2H 2 0. 

B. H. B. 

Eclogite from Frankenstein in Silesia. By H. Trattbb (Jahrb. 
f ¥ Min., 1889, i, Mem., 195 — 200).-—The group of mountains 5 , rising 
to the south-west of .Frankenstein, consists of gabbro, amphibolite, 
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and serpentine. In the south-west flank of this chain, the author 
noted the occurrence of garnet-bearing gabbro, which he described in 
1884. He now supplements his former memoir by a description of 
an occurrence of eclogite in the serpentine at the same locality. ^ The 
eclogite occurs in two varieties, coarse-grained and fine-grained. 
The former variety consists of an angitic constituent and garnet. Of 
these two minerals, the author gives a number of analyses. The 
augite is best described as an omphacite resembling diallage. In the 
fine-grained eclogite, the size of the constituents is so reduced that it 
is frequently impossible to distinguish the two minerals with the 
naked eye. The garnet encloses serpentine and zoisite as well as 
omphacite. Quartz is absent, and zircon and cyanite, two minerals 
that are of general occurrence as accessory constituents of eclogite, 
could not be detected. B. H, B, 

Solubility of Minerals in Sea-water. By J. Thotjlet (Comjot. 
rend., 108, 758—755).—The finely powdered minerals were dried at 
125°, and were then enclosed in flasks with filtered sea-water, the 
flasks and their contents being repeatedly agitated. After a week, 
the water was drawn off: land replaced by fresh sea-water, the treat¬ 
ment being continued for seven weeks. At the end of this time, the 
sea-water was replaced by distilled water, and the treatment con¬ 
tinued for another seven weeks. A similar set of experiments with 
distilled water only was conducted simultaneously for seven weeks. 
At the end of the experiment, the minerals were washed, dried, and 
weighed. The following table gives the weight of mineral dissolved 
per gram of original substance, the quantity of sea-water used being 
about 5 litres in each case, and the weight of mineral taken for each 
experiment varying from 8 to 6 grams :— 


Obsidian, Pumice. Amphibole. Orfchoclase, 

Sea-water,,.... -0*0001 -0*0086 -0*0015 +0*0001 

Distilled water.. —0*0000 —0*0044 —0*0011 —0*0015 

Marble. Shells. Coral. ' 

Sea-water.. —0*0165 -0*0206 -0*0264 

Distilled water ...... -0*0166 -0*0195 -0*0267 


The quantity dissolved by sea-water is almost always slightly less 
than that dissolved by distilled water, a result which is probably due 
to the alkaline reaction and the absence of carbonic anhydride. With 
a view to eliminate the influence of a possible growth of algse on the 
surfaces of some of the minerals, it will be necessary to repeat tbe 
experiments in the dark. C. H. B. 

Waters of the Yellowstone National Park, By F. A. Gooch 
and J. E. Whitfield (Amer. Sci, 37, 234, from Bull Geol 
Surv No. 47).—The authors give careful analyses of 43 samples of 
the geyser waters. The results are of interest because of the evidence 
they appear to afford that the silica present in the siliceous waters is 
mostly in the state of dissolved silica, and not in that of an alkaline 
silicate* The silica constituted 26*54 per cent, of the total material 
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in solution in the water of the Old Faithful Geyser, 27*62 per cent, in 
Giantess, 25*12 per cent, in the Beehive, and 18*15 per cent, in the 
Grotto, Of the other ingredients, the analyses give 1*43 to 1*75 per 
cent, of boric acid, 16*89 to 39*22 per cent, of chlorine, and 15 to 28 
per cent, of sodium, in 100 parts of the total solid material. 

B. H. B. 


Organic Chemistry. 


Dimolecular Methyl Cyanide, By R. Holtzwart (J. pr. Chem . 
[2], 39, 230—245).—The formation of this substance (already 
described, this vol., p. 113) takes place as follows:—(1) Nag + 
2CBVC1T = NraON + CH 4 + CH^a-ClST; (2) CH 2 Na-CN + CH 3 -CN 
== OftNaN 1 *; (3) C 4 H 5 NaN 2 + H 2 0 = C 4 H 6 lSr 2 + ISTaOH. Its con- 
stitution is most likely NH^CMe*0H a ‘0]N", imidoacetylmethyl cyanide , 
but some of its reactions are in accord with the view that it is 
framidocrotonitrile , NH 2 *CMe!CH*CN. When it is reduced by 
sodium in alcoholic solution, ethylamine and ammonia are evolved. 

The substance CbHsN’s, obtained by the action of water on the com¬ 
pound of imidoacetylmethyl cyanide with acetic chloride (this vol., 
p. 114), crystallises in beautiful, long, white needles melting at 
222—223°, 

When imidoacetylmethyl cyanide is warmed with 25 per cent, 
hydrochloric acid, half of its nitrogen is converted into ammonium 
chloride, and if the product is extracted with ether, a small quantity of 
oil is obtained; this is cyanacetone, COMe'CHyC]^, for it gives a 
condensation product, C 10 HuN 8 , with phenylhydrazine; this crystal¬ 
lises in white, sparingly soluble needles melting at 96—97°, and 
is unstable in air (or on exposure to light?). The cyanacetone 
gradually solidifies to a glassy mass, which carbonises above 230°. 

When imidoacetylmethyl cyanide is boiled with water, ammonia, 
cyanacetone, and the substance C 8 H 8 N a O (this vol., p. 114), are 
obtained. When the latter is treated with phosphorus pentachloride 
(equal mols,), a crystalline substance of peculiar odour, and melting 
at 174—175°, is obtained; it cannot be quite freed from chlorine by 
recrystallisation from petroleum, but when reerystallised from water 
it has the formula C B H 6 N 2 » 

Imidobmzoylmethyl cyanide , NEL*CPh'CH 2 ‘C!N‘, or (6~amidocimamo~ 
nitrile , KTI^OPhiCH'CN, is obtained by acting on a mixture of methyl 
cyanide (2 mols,) and phenyl cyanide (1 mol.) in ether, with sodium 
(2 mols.), and treating the reddish-grey sodium compound formed 
with waiter. It crystallises in small, white needles melting at 86°, 

Cyanmethine may be synthesised by heating a mixture of the, 
sodium compound, and sodium cyanide, in a sealed tube at 

140°. , A. Qr B. 
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Polymerides of Nitriles. By B. Wache (J. pr, Ghem . [2], 39, 
245—261).—To prepare dimolecuiar propyl cyanide , or imidohutyrifl- 
propyl cyanide , NHXPi^C 3 K 3 *Cl$r, sodium (4 grams) is added to 
propyl cyanide (20 grams) dissolved in ether; propane is evolved, and 
a granular sodium-derivative separates; this is decomposed by water; 
the resulting oil is dissolved in ether and distilled, when the imido- 
compound distils over at 279—280° (uncorr.) as a thick, yellowish 
oil. Its formation is analogous to that of dimolecuiar methyl cyanide 
(preceding Abstract). 

By heating the sodium-derivative with propyl cyanide at 180° in a 
sealed tube, cyanopropine (Abstr., 1888, 800) is obtained; with ethyl 
cyanide under the same circumstances cyandiethjlpr opine , or amido- 


iriethylm etadiazine, CEt<^ 


Tx=cm 

KT-C(NH 2 ) 


J>CEt, is obtained; this separates 


from hot alcohol in monoclinic crystals, which are easily soluble in 
alcohol and in ether, sparingly in water, and melt at 183—184°. 
When heated with concentrated hydrochloric acid at 170°, hydroxy- 
triethylmetddiazine, C 1 oH l5 hT 2 (OH), is obtained; it crystallises in white, 
silky needles melting at 144°; its silver derivative,' CjoH^AgKaO, is 
described. 


Imidocaproylcapronitrile , C 6 Hi 1 -C(N'H)* 05 H 1 o*ClSr, is prepared from 
amyl cyanide and sodium, as described above; it is a yellow, syrupy 
oil boiling at 245° at 20 mm. pressure. When heated with concen¬ 
trated hydrochloric acid at 150°, it is converted into ammonium 
chloride and di-isoamyl ketone. 

When benzyl cyanide is heated with sodium in ether, a red precipi¬ 
tate is produced, which is presumably the sodium-derivative of 
dimolecuiar benzyl cyanide, but tbe latter cannot be isolated. If the 
precipitate is heated with phenyl cyanide for five hours at 170—180°, 
and then digested with ether, amidotriphmyl metadiazine, 


O ph <^. C ( N C H 3 )> cpll » 


is extracted; this base crystallises in slender, lustrous aggregates of 
needles, melting at 175°; tbe hydrochloride, 0.«H„N' 3 ,HU1, has been 
obtained. The hydroxy-derivative, C 22 H I5 N 2 -OH, formed in the usual 
way, crystallises in felted needles melting above 340°. 

By substituting benzyl cyanide for phenyl cyanide in the above 
reaction, treating the residue left by ether with water, and the residue 
left by this with alcohol, cymbenzylino, or amidophenyldibeweybneta- 

diamne, O 7 H 7 -G<^;g^ 7 g^>0Ph, is obtained in white needles melt¬ 
ing at 106° (uncorr.); it is also formed when benzyl cyanide is 
heated with sodium etlioxide. The hydrochloride and platinochloride 
(Cs.HjiN'sJjjHsPtCle, are described. 

The hydroxy-derivative, C a H 19 NVOH, crystallises in white, felted 
needles melting at 180° (uncorr.); it is obtained either by heating 
cyanbenzyline with concentrated hydrochloric acid, or by passing 
nitrous anhydride through its aeetic acid solution. The acetvl‘ derivai' 
tive melts at 84—85° (uncorr.). * 

A (presumably) dimolecuiar benzoyl cyanide is obtained by warm- 
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ing benzoyl cyanide with sodium in ether; it crystallises in needles 
melting at 95° (uncorr.). A. Gr. B. 

Cyanethine and its Derivatives. By E. v. Meyer (/. pr. Chem. 
[2], 39, 262—283).—The author formulates cyanethine and its known 
analogues as amidoalkylmetadiazines (this vol., p. 577), and discusses 
the evidence in favour of this view. Cyanethine yields ammonia and 
methyldiethylmetadiazine (cyanoconiine, Abstr., 1883, 352) when 
reduced by zinc; ammonia, propaldehyde, and an oil, when reduced 
with sodium and alcohol; and ammonia, propaldehyde, and an oil, 
(C 9 H 16 N) 2 0 , when reduced with sodium amalgam in acid solution. 

Phenylamidomethyldiethylmetadiazine ( phenylcyanethine ), 

obtained by heating chloromethyldiethylmetadiazine with aniline and 
a little alcohol at 220 °, crystallises in slender needles, melts at 99 °, 
and is soluble in organic solvents. The hydrochloride platinochloride 
are described. 

Phthalylcyanethine , CgHiaNV^CzC^’CsEU, is formed when phthalic 
anhydride and cyanethine (equal mols.) are heated together; it is 
extracted from the mass by ether, from which it crystallises in 
soft, white needles melting at 127—128°; it is decomposed by caustic 
soda. 

By the action of nitrous acid on cyanethine in glacial acetic solu¬ 
tion, the hydroxy-base is obtained (Abstr., 1883, 352); but by heating 
the solution and using an excess of nitrous acid, this is further acted 
on, and a yellow oil, which solidifies on cooling, is obtained when the 
liquid is poured into hot water. This is dissolved in weak aqueous 
soda, and the solution dropped into dilute hydrochloric acid. White 
flocks of the substance C 9 H 12 N 4 O 5 separate, and when dried are crys¬ 
tallised from benzene as beautiful, lustrous laminee melting at 136°, 
soluble in alcohol, ether, chloroform, and ammonia (unchanged), and 
in 5320 parts of water at 24°. The yield is 60 per cent, of the 
cyanethine taken. This substance is a derivative of hydroxymethyl- 
diethylmetadiazine, but not a dinitro-derivative. By reducing it with 
sodium amalgam in weak alkaline solution, isonitrosohycbroxy methyl* 
diethylmetadiazine^OUlC^^-u'O'Si, is obtained; it is precipitated 
by neutralising with hydrochloric acid, and crystallises from weak 
alcohol in aggregates of beautiful, lustrous, sort needles melting at 
205°, soluble iu alcohol, in ether, and in 2490 parts of water at 17°. 
It is a feeble acid, and forms an insoluble copper salt. Its silver salt, 
C fi H w Ag]S 30 2 , is described. It is converted into hydroxymethyl- 
diethyl metadiazine by hydriodic acid, and into the substance 
C 9 H 12 N 4 O 5 by nitrous acid. 

The phenylhydrazone compound, INVHPhlO^Hn’GH, is formed when 
the substance in acid alcoholic, solution is heated with 

phenylhydrazine hydrochloride at 150°; it crystallises in thin, yellow 
prisms melting above 275°. It is also formed by treating the above 
isonitroso-compound in the same way* 

Concentrated hydrochloric acid at 160° decomposes the substance 
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C'HuNA vnth formation of carbonic anhydride, ammonia, and a 
hydroxy d/iethylmetadiaeinecarboxylic acid , 

cek^h^ c,cooh ’ 

which crystallises in aggregates of prisms, melting with decomposi¬ 
tion about 244°. Its silver salt has been' obtained. A. G. B. 

Constitution of Allyl Cyanide, By C. Palmer (Amer. Ohem . 
J., 11, 89—93).—Bromine (11*8 grams) dissolved in dry carbon bisul¬ 
phide (5 vols.) was allowed to drop into a solution of allyl cyanide 
(b. p. 116°, 5 grams) in dry carbon bisulphide (equal vols.) kept in ice. 
When colourless, the carbon bisulphide was distilled off in a vacuum 
without the aid of heat. By distilling the residue at 13 mm, pressure, 
dibromobutyl cyanide was obtained as a heavy oil of a pungent odour, 
attacking the eyes and nose; it boils with partial decomposition 
below 110° (13 mm. pressure). The dibromobutyl cyanide (12 grams) 
was dissolved in 90 per cent, alcohol (20 e.c.) and saturated with 
hydrogen chloride at 5°; there were thus obtained ethyl afl-dibromo* 
butyrate , an oil boiling in a vacuum at 104—105°, and ap-dibromo« 
butyramide , CHMeBr'CHBrCOhTHa, which crystallises in flat plates, 
freely soluble in ether and alcohol, sparingly so in water, and melting 
at 150—151°; it yields a^-dibromobutyric acid when heated with 
hydrochloric acid. 

As nothing besides ethyl ^/3-dibromobutyrate and a^-dibromobutyr- 
amide can be obtained from the bromocyanide formed by the action 
of bromine on allyl cyanide, the constitution of the latter is 

ch 3 -ch:ch-cn. a. g. b, 

Succinamonitrile. By B. Drouin (Compt. rend., 108, 675—677). 
—The action of alcoholic ammonia on ethylene cyanide in sealed tubes 
at 110° for several hours yields a readily crystallisable substance of 
the composition CiHsIS^O, which forms colourless, monoclinic crystals, 
only slightly soluble in alcohol, and insoluble in ether, chloroform* 
terebenthene, light petroleum, and carbon bisulphide. It decomposes 
slowly in cold water and rapidly in hot water, with evolution of 
ammonia. When heated at 210—220°, it decomposes without melting, 
and yields a brown residue, ammonia, and a sublimate which forms 
small needles. If boiled with potassium hydroxide, it yields succinic 
acid, and hence is the nitrile of succinamic acid, and has the consti¬ 
tution CN^H^CONB^. It is the first example of a compound with 
the function of both a nitrile and an amide. 

If the alcohol used in the preparation contains too much water, the 
products are succinic diamide, succinamic acid, or even succinic 
acid if the proportion of water is large. There can be little doubt 
that the water which combines with the molecule of ethylene is 
derived from the alcohol, and that ethylamine is formed at the same 
time, but the latter could not be separated from the large quantity of 
ammonia with which it is mixed. 0, H, B, 
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Preparation of Alkyl Chlorides from Alcohols, By H. Malbot 
(Compt. rend.) 108, 747—749).—The method of preparing alkyl 
chlorides by saturating alcohols with gaseous hydrogen chloride and 
heating the liquids in closed vessels, does not yield satisfactory results, 
because the excess of hydrochloric acid present is too small to prevent 
saponification by the water. If, however, the alcohol is saturated 
with hydrogen chloride, and then mixed with a quantity of the 
strongest aqueous solution of the acid, etherification takes place 
rapidly, and becomes almost complete even at a moderate temperature. 
The proportion of water present of course increases as the reaction 
proceeds, but hydrochloric acid is always present in sufficient excess 
to prevent saponification. C. H. B. 

Seminose. By R. Reiss (Her., 22, 609—613).—In view of the 
fact that microscopical methods a,fiord but little information as to 
the nature of the cellulose stored up as reserve food material in 
seeds, the author has studied the action of hydrolytic agents on the 
cellulose forming the thick-walled cells of the endosperm of vege¬ 
table ivory nuts. When thin shavings of this material are digested 
with dilute sulphuric acid, a sugar, seminose , is obtained, which 
forms a thick, non-crystallisable syrup. It has a sweet taste, and a 
pleasantly bitter after-taste, is dextrorotatory, reduces Fehling’s 
solution, and is fermentable by yeast. The hydrazone , 
crystallises in small, colourless, rhombic tables, and melts at 185—186°. 
On treatment in neutral aqueous solution with lead acetate, seminose 
forms a white, gelatinous lead compound, C 6 Hi 2 Oa,PbO -f H 2 0, which 
is sparingly soluble in hot and cold water. Like galactose (Risch- 
bieth, Abstr., 1888, 40), seminose yields an tsomtfroso-compound, 
OeHisOeN, crystallising in colourless forms melting at 176°. 

W. P. w. 

Mannose. By E. Pischer and J. Hirschberger ( [Ber 22, 1155 
—1156; compare preceding Abstract).—Mannose forms a lead salt 
which is sparingly soluble in cold water. The oxime , C#Hi 3 Ofl$r, is 
crystalline, and is very soluble in hot water, but practically insoluble 
in absolute alcohol. When rapidly heated, it melts at about 184° 
with decomposition, but when heated more slowly, it melts at 
176—180°. The hydrazone has already been found by the authors to 
melt at about 188° with decomposition when heated slowly (Abstr., 
1887, 567; 1888, 934), hence there can he no doubt that Reiss’ semi- 
nose is identical with mannose. W. P. W* 

Sugar-like Compound from Laminaria. By R. W. Batter 
(Ber., 22, 618).—When Laminaria , after extraction with alcohol, is 
treated with dilute sulphuric acid (1 to 30) at 100° for 12 hours, and 
the filtrate neutralised with chalk, evaporated to a syrup, and again 
extracted with alcohol, a filtrate is obtained whichAfter slow evapora¬ 
tion in a desiccator over sulphuric acid yields a crystalline mass 
having a distinctly sweet taste. Its specific rotatory power [»)& 
= 46'71° at 14°, and with phenylhydrazine it forms a crystalline 
compound melting at about 140°. W. P, W. 
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Amines of the Methyl and Ethyl Series. By A. W. Hofmann 
(Ber., 22,699—705).—Methylamine, prepared by recrystallising the 
hydrochloride several times, boils at —6° to —5’5 a under 768 35 mm. 
pressure. Sp. gr. = 0*699 at —10*8°. The liquid base fumes 
strongly in air. It could not be obtained in the solid state at — 75° 
and 10 mm. pressure. 

Dimethylamine was prepared by the action of methyl bromide on 
ammonia, converting the base into the nitroso-derivatives, and sepa- 
ratingwith hydrochloric acid and distilling several times over sodium. 
It boils at 7*2° to 7*3° under 764*1 mm, pressure (compare Proc . 
Boy. Soc. r 12, 382). Sp. gr. = 0*6865 at —5*8°. It could not be got 
to solidify. 

Trimethylamine was prepared from tetramethylammonium hydroxide 
and distilled over sodium. It boils at 3*2° to 3'8° under 764*6 mm. 
pressure. Sp. gr. = 0*662 at —5*2° (compare Winkles, this Journal, 
7, 62, and Hofmann, loc. cit). The base remains liquid at — 75° 
under 10 mm. pressure. It yields a crystalline hydrate (with 
7 mols. H 3 0) melting at 4*3°. 

Ethylamine has the boiling point ascribed to it by Wurtz (Ann. 
Ghim. Phys. [3], 30, 471). Sp. gr. 0*708 at —2°. 

Dletbylamine boils at 55*5° to 56° nnder 767*8 mm. pressure, 
Sp. gr. =a 0*7107 at 15° (compare Hofmann, Proc. Boy. Soc 11, 67, 
and Oudemans, Bee. Tmv. Chim., 1, 59). It crystallises readily at 
—50° under the ordinary pressure, and melts at —40°. 

Triethylamine boils at 89—90° under 767*8 mm. pressure. Sp. gr, 
= 0*735 at 15°. Both mono- and tri-ethylamine reniain liquid at 
—*75° under 10 mm. pressure. 

The apparatus used for determining the boiling points, which was 
similar to that used by Bannow (Ghent. Ind 1886, 328), is described. 

1ST. H. M. 

Conversion of Palmitonitrile into Hexadecylamine. By 

F. Krafft and A/ Move (Ber., 22, 811—815).— Hexadecylamine, 
C 1 ftH3 3 *NH2, can be obtained by heating ethyl iodide with alcoholic 
ammonia, but it is most easily prepared by gradually adding sodium 
(4 parts) to an alcoholic (30 parts) solution of palmitonitrile 
(3 parts) first at the ordinary temperature, and then after two to 
three hotms heating very gradually to 120° until the sodium is com¬ 
pletely dissolved. The whole is poured into a large quantity of 
water, the solution acidified with hydrochloric acid, the precipitate 
dissolved in a small volume of alcohol, and reprecipitated with 
ether. The hydrochloride , C 16 H 3!i *NH 2 ,HCl, is thus obtained in 
shining plates, and the yield is 75 per cent, of the palmitonitrile 
employed. The platinochloride has the composition 

(C 16 H33-NH 2 ) 2 ,H 2 FtCl a . 

The hydriodide crystallises in small plates, melts at about 170—172° 
with decomposition, and is sparingly soluble in cold alcohol. The 
prepared by distilling the hydrochloride first with soda and 
then with sodium in a partial vacuum, melts at 45—46°, boils at 330° 
187*, 15 tom,), and is almost insoluble in water. On exposure 
to the air, it rapidly absorbs carbonic-anhydride. r 
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FAhylhexadecrjlammonium iodide , CieH^NHijEtl, separates in crys¬ 
talline plates, melting at 162—166° with decomposition when hexa- 
decylamine is heated at about 150° for 3—4 hours with excess of 
ethyl iodide. Ethylhexadecylamine , NHEt*Ci 8 H 3 3, prepared by warm¬ 
ing the ammonium iodide with concentrated potash and distilling 
the product over sodium in a partial vacuum, is a colourless, crys¬ 
talline compound melting at 2 7 —28°, and boiling at 342° (corr.) with 
partial decomposition (b. p. 195—196°, 15 mm.). 

Diethylhexadecylamine , ]SrEt 3 'CiRH?3, is formed, together with the 
ammonium iodide, when ethyl iodide (5 parts) is heated with diethyl- 
amine (2 parts) at 150° j the crude product is warmed with potash 
and distilled over sodium. It is a crystalline compound melting at 
6—8°, and boiling at 355° (corr.) (204—206°, 15 mm.). Th eplatino- 
chloride has the composition (NEt a ‘Ci 6 Ha:02,H2PtCl 6 . 

TrietJiylhexadecylammonium iodide , NEt 3 (J 16 H 33 I, melts at about 
180—181° with decomposition. F. S. K. 

Combination of Chloral with Glycol. By ok Forcrand 
(' Compt. rend., 108, 618—620).—147*5 grains of anhydrous chloral 
were mixed with 62 grams of glycol. There is a notable develop¬ 
ment of heat, and the product is a homogeneous, viscid liquid, which 
after remaining in a well-closed vessel for several weeks gradually 
solidifies to a mass of hard, transparent crystals of the composition 
C 3 HC1 3 0,C 2 H4(0H) 3 . This compound is soluble in water, melts at 
42°, and its heat of formation from the constituent liquids is 
4-15*4 Cal. 

When chloral is mixed with glycerol, there is development of heat, 
but the product will not crystallise. The heat of combination of 
chloral with glycol is greater than its heat of combination with ethyl 
alcohol. It follows that Henry’s law, that the heat of combination of 
chloral with alcohols diminishes as the molecular weight of the alcohol 
increases, is not general, although it may hold good for alcohols of 
the same series. ■ C. H. B. 

Preparation of Oximes. By K. Auwers (Ber,, 22,604—606).— 
The author finds that the preparation of oximes is much facilitated by 
allowing the reaction between hydroxylamine and the ketone to take 
place in alkaline solution. The best results are obtained by employ¬ 
ing 3 mols. of sodium hydroxide with 1 mol. of hydroxylamine 
hydrochloride j not only is the oxime prepared in a much shorter 
time than by using equimolecular proportions of these substances, but 
the yield also is, in many cases, almost that theoretically possible. 
The excess of alkali, however, cannot, of course, be employed in those 
cases in which either a dioxime is formed which readily undergoes 
conversion into its anhydride in the presence of alkali, or in which 
the ketone is attacked by the alkali. W. P, W. 

Solid Acetone-chloroform and its Derivatives. By O. Wili*- 
CERora, and F. Durr (X $r. Ohem* [ 2], 39, 283—289 ; compare 
Abstr., 188*7* 5*70 and 1030). — T&rtim'y bromobutyric tribromide is ob¬ 
tained by the action of phosphorus pentabromide on acetone-chloro- 
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form; it is a colourless solid, subliming at 160° without melting, and 
boiling between 185° and 190°. 

Tertiary acetoxybutyric trichloride, COMe’O’CMe^CCh, is formed 
from acetone-chloroform and either acetic chloride or anhydride; it 
boils at 191°. 

Tertiary benzoxybutyric trichloride , COPh'O'CMea’CClg, prepared 
from benzoic chloride and acetone-chloroform, is a yellow oil boiling 
at 282°. 

Acetone-chloroform is very little reduced by sodium amalgam. 
With zinc and hydrochloric acid, a considerable quantity of trimethyl 
carbinol is obtained. With zinc and glacial acetic acid, pseudobutyl 
acetate is formed, whilst hydriodic acid reduces it to a hydrocarbon, 
probably isobutane. 

The authors have not succeeded in displacing the chlorine in acetone- 
chloroform by alkyl radicles. , A. G. B. 

Dihydroxystearie Acid. By M. Grogbr (J3en, 22, 620r—622).— 
A comparison of the properties of the acid supposed to have the 
composition C 3 eH 5 2 0 6 , obtained by oxidising the fatty acids of tallow 
with potassium permanganate in alkaline solution (Abstr., 1885, 
883) with those of SaytzefFs dihydroxystearie acid (Abstr,, 1886, 
140), shows that the two substances are identical. The melting 
point was, however, found to be 125—125*5° by Piccard’s method, 
and 130*5—131*5° when taken in a capillary tube without previous 
fusion, whilst the fused acid melted in a capillary tube at 
126*5—128*5° ; the solidifying point was 120 — 121°. W. P. W. 

Boiling Points in the Oxalic and Oleic Acid Series. By 

P. Kmfft and H. JSToerdlinger (Ber., 22,816—820).—When malonic 
acid is heated almost to its melting point under a pressure of 
8—10 mm., it sublimes unchanged, but when more strongly heated it 
is decomposed into acetic acid and carbonic anhydride. 

Succinic acid sublimes unchanged when heated under the same 
pressure at a temperature below its melting point, but when heated 
more strongly it is converted into the anhydride. If the retort is 
provided with two receivers, one of which is kept warm to prevent 
the water condensing, the anhydride is obtained almost pure, and can 
be obtained quite anhydrous by redistilling. Succinic acid has the 
following boiling points 131°, 10 ram.; 139°, 15 mm.; 169°, 50 ram.; 
189,100 mm.; 261° under the ordinary pressure. 

Trimethylene cyanide has the following boiling points, the thermo¬ 
meter being entirely placed in the vapour142°, 10 ram.:. 14'/, 
15 mm.; 181*1°, 50 ram.; 203°, 100 mm. 

When glutaric acid, in small quantities, is heated quickly to its 
boiling point under a pressure of 10 mm., it distils almost entirely 
between 195° and 198°, and only slight decomposition occurs. When 
heated tinder the same pressure with a reflux condenser for 2—-3 hours, 
it gradually loses water, and is completely converted into the anhy- 
^^ er aoio^ a ^ c ^kydride boils, under the ordinary pressure, at 
'286-—288 (corr.) with only very slight decomposition; under 10 ram. 
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pressure, it boils at 150°, under 15 mm. at 158°, under 50 mm. at 189°, 
and under 100 mm. at 211°. 

Tbe following table gives the boiling points under various pressures 
of several acids of tbe oxalic acid series :— 


Pressure 
in mm. 
mercury. 

Adipic acid, 
O6H10O4, 
m. p. 149— 
149-5°. 

Pimelic acid, 

c 7 H 12 o 4 , 

m. p. 103°. 

Suberic acid, 
C 8 Hi 40 4 , 
m. p. 140°. 

Azelaic acid, 
C 9 Hi 6 0 4 , 
m. p. 106°, 

Sebacio acid, 
QuAgO.*, 
m. p. 133^ 
133 *5°. 

10 

205*5° 

212 ° 

219 ‘5° 

225-5° 


15 

216-5 

223 

230 

237 


50 

244-5 

251 -5 

258*5 

265 


- 100 

265 

272 

279 

286-5 



All the acids in the above table distil without the slightest decom¬ 
position under the pressures given, except that of 100 mm., under 
which pressure very slight decomposition occurs; under the ordinary 
pressure, the boiling point is about 70° higher than under 100 mm. 

The following table gives the boiling points of several acids of tbe 
oleic acid series, acids which are readily decomposed when heated 
under the ordinary pressure:— 


Pressure in 
mm. mercury. 

Oleic acid, 

Elaidic acid, 

C 13 H 34 O 2 , 

Erucic acid, 

Brassidicacid, 

^2sll42^2- 

10 

223° 

225° 

254*5° 

256° 

15 

232 -5 

234 

264 

265 

30 

249-5 

251-5 

281 

282 

50 

264 

266 

— 

— 

100 

285-5—286° 

287-5- 288° 


***** 


Elaidic acid and stearic acid boil at almost exactly the same tern- 
perature under the same conditions, E. S. K, 

Calcium and Strontium Malonates. By Massob (Compt.rend., 
198 , 813—816).—Attempts to obtain calcium hydrogen malonate in 
a crystalline form were unsuccessful. The normal salt crystallises 
with 4 mols. H 2 0 below 15°, and forms brilliant, silky needles, only 
slightly soluble in water. When it crystallises above 35° it forms 
small, brilliant scales, which contain 2 mols. H a O, and are only very 
^lightly soluble in water. The anhydrous salt is obtained by heating 
either of the hydrates at 135° for many hours in a current of hydrogen. 
Since the hydrated and anhydrous salts are so sparingly soluble in 
water, the determinations of the heats of solution, &c., were made by 
dissolving them in a solution of malonie acid. 
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O 3 H 4 O 4 solid -I- Ca(OH ) 2 solid = C 3 H 2 04 Ca 
solid 4 2H 3 0 solid .. develops 4*20*75 Cal. 

C s solid 4 - H 3 gas 4- Ca solid + 0 4 gas 

S CaaH 2 Ca0 4 solid. „ 4311*89 „ 

Ca*HACa solid 4 2H s O solid = 

C 3 H 2 0 4 Ca,2H 2 0 solid. ..... ,» 44*74 „ 

Ca 3 H 2 0 4 Ca .solid 4 4B 2 0 solid = 

C 3 H 2 0 4 Ca,4H 2 0 solid. „ 410*146 „ 

The heat 0 £ formation of calcium malonate is practically the same 
as that of the oxalate, and is lower than the heat of formation of the 
acetate. This is also true in the case of the strontium salt, 

C 3 H 4 0 4 sol. 4 Sr(OH)* sol. = C 3 H 2 0 4 Sr 
solid 4 2H 2 0 solid . develops 432*30 Cal 

C 3 solid 4 H 2 gas 4 Sr solid 4 0 4 gas 

= C 3 H 2 0 4 Sr solid... „ +32B-04 „ 

0. H. B. 

The Symmetrical Dimethylsuceinie Acids. By UT. Zjslinsky 
and S. Krapivin (Ber., 22, 646-—654).—The methyl salt of the 
“ maleinoid ” symmetrical dimethylsuccinic acid (m. p. =s 123°), 
prepared by heating the silver salt with methyl iodide at 100 ° for 
6—8 hours, boils at 199—200°, and is a colourless, mobile liquid with 
a pleasant odour. On saponification with alcoholic ‘‘potash, it yields 
the u maleinoid ” acid exclusively. The ethyl salt, prepared in like 
manner, is a colourless liquid, and boils at 221 — 222 ° under a pressure 
of 761 mm. Its sp. gr. is 1*0*218 at 0 ° and 1*0072 at 16° (compared 
with water at 0°). When heated at 310° in a Yietor Meyer apparatus, 
its vapour-density is 4*01, which indicates almost complete dissocia¬ 
tion into ethylic ether and dimethylsnccinic anhydride; the vapoay- 
density is, however, normal (d= 6*817) when determined in a 
Hofmann apparatus heated at 184°. On saponification the ethyl salt 
seems to yield the u maleinoid ” acid exclusively. When, however, 
the ethyl salt is prepared by saturating the cooled alcoholic solution 
of “ maleinoid ” dimethylsuccinic acid with hydrogen chloride, it 
boils at 219—220° under a pressure of 745 mm., and on saponification 
yields a mixture of the 4 4 maleinoid ” and u fumaroid ” (m. p. sss 192°) 
dimethylsuccinic acids. The barium salt, with 3 mols. H 2 0, and 
calcium salt, with 2 mols, H 2 0, are described. The imide, prepared 
by distilling the dry ammonium salt of the u maleinoid ” acid in a 
current of ammonia, crystallises from alcohol in stellate groups of 
prisma, aud melts at 109—110°. 

The methyl salt of the “fumaroid” symmetrical dimethylsuccinic 
acid, prepared by the action of methyl iodide on the silver salt, boils 
at 198—199°, and on saponification yields the ic fumaroid ” acid 
exclusively. The ethyl salt, prepared in like manner, boils at 219*5°, 
has a sp. gr, of 1*0130 at 0°, and 1*0022 at 12° (compared with water 
at 0 °), and on saponification yields the “ fumaroid ” acid. Its vapour- 
density as determined by Y, Meyer’s method at 310° is 3*78, and by 
Hofmann’s method at 185° is 6*92. When obtained by treating the 
alcoholic solution of “ fumaroid ” dimethylsuccinic acid with hydrogen 
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chloride, the ethyl salt boils at 220° under a pressure of 757 mm., 
and on saponification yields a mixture of the “male'inoid 99 and 
“fumaroid ” acids. The barium salt, with 4 mols. H 2 0, and calcium 
salt, with 1 mol. H 2 0, are described. The imide crystallises in 
aggregates which resemble those of the imide of the “ male'inoid ” acid, 
and melt like these at 109—110°. On bromination, the “ fumaroid” 
acid is converted into pyrocinchonic anhydride. W. P. W. 

Reduction of Tartaric Acid. By M. Ballo (Ber., 22, 750 — 
754; compare Abstr., 1884, 765).—Neither Liebig’s nor Baeyer’s 
theory of the formation of sugar in plants gives any explanation of 
the part played by the iron which is present in chlorophyll. In 
investigating the action of this metal on vegetable acids, the author 
found that tartaric acid, when warmed with ferrous sulphate, is con¬ 
verted into an acid which he names isoarabinie acid, on account of 
the sticky nature of solutions of the calcium salt. Tartaric acid 
(1 part) and ferrous sulphate (1 part) are dissolved in water (about 
2 parts) and the solution warmed on the water-bath; after a short 
time a greenish-yellow precipitate, consisting chiefly of the iron salt 
of an acid containing more oxygen than isoarabinie acid, is formed. 
The whole is then evaporated with constant stirring, until the residue 
solidifies on cooling, and is then extracted with strong alcohol. The 
alcohol is evaporated, the residue dissolved in water, the solution 
neutralised with milk of lime, filtered, evaporated to a syrup, and 
the calcium salt which separates dissolved in water and decomposed 
with the calculated quantity of oxalic acid. The filtered solution is 
concentrated, mixed with alcohol, separated from any undecomposed 
salt, and again concentrated and mixed with alcohol and ether. After 
keeping for a long time, a crystalline compound, which the author 
mames isoarabinie acid hydrate separates, and the filtered solution, on 
evaporation, yields isoarabinie acid. 

Isoarabinie acid , C s Hio0 6 , is a thick, almost colourless syrup, which 
is miscible with water in all proportions, and when burnt gives off a 
smell of burnt sugar. It is dextrorotatory, and its specific rotatory 
power is [a] D = + 20°, but it does not reduce Fehling’s solution* The 
potassium salt, OeH 9 O fi K, is anhydrous, and crystallises well. The 
calcium, salt, (OaHgOs^Ca + 9H 2 0, dissolves in water, forming a 
sticky solution, from which it crystallises moderately easily; it loses 
some of its water at 100 — 120 °, the remainder only at a temperature 
so high (above 140°) that the salt is partially decomposed. It reduces 
amraoniacal silver solution, and readily decomposes both in solution and 
in the dry state, being converted into a basic salt, (C fi H 9 0 5 ) 2 Ca,CaO 4* 
8H 2 0* The latter is a colourless powder, and is insoluble in water, but 
it dissolves in potash, and is reprecipitated on boiling the solution; it 
reduces ammomacal silver solution. When a solution of the calcium 
salt is mixed with a solution of lead acetate, a yellowish precipitate, 
consisting principally of the salt, (CsH g O$) 2 Pb, is formed, and a 
colourless substance, consisting principally of the basic salt, 
(CeH fl 0 6 ) 2 pb, 2 Pb 0 , separates from the filtrate after some time. 

Isoarabinie acid hydrate (see above) has probably the composition 
OeHiaOtt; it does not reduce Fehling’s solution. 

VOL. lyi. 3 a 
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These results show that substances, isomeric with the carbo¬ 
hydrates, and other compounds richer in oxygen , are formed by the 
action of ferrous sulphate on tartaric acid. The quantity of ferrous 
sulphate employed may be as little as one-tenth the weight of the 
tartaric acid without influencing the results, but the author believes 
that direct sunlight may have some appreciable effect on the reaction. 
These facts are evidence in favour of Liebig’s theory of the formation 
of sugar in plants. It was frequently observed that the crude solu¬ 
tions of isonrabinic acid contain reducing substances which, how¬ 
ever, disappeared on further investigation; this fact seems to indicate 
that it is possible to obtain sugar synthetically from tartaric acid or 
other vegetable acids. E- S. K. 

Action of Methyl Diazoacetate on Ethereal Salts of Unsatu- 
rated Acids. By E. Buchner (Ber., 22, 842—847; compare Abstr., 
1888,1274). —Methyl acetylenedicarboxylodiazoacetate, CaHJ^COOMe),*}, 
is prepared by mixing methyl acetylenedicarboxylate (1 mol.) with 
methyl diazoacetate (1 mol.), and immediately adding an equal 
volume of ether, otherwise a very violent reaction occurs with evolu¬ 
tion of light and heat, 1 gram of the mixture giving out 199*4 gram- 
cal. as a mean of two experiments. As soon as the mixture begins to 
get warm, the vessel is cooled and, when the reaction is at an end, 
which is generally the case in about an hour, the ether can be 
directly evaporated, and the residue recrystallised from methyl 
alcohol, from which it separates in compact crystals. It crystallises 
from hot water in needles, melts at 118°, and is very readily soluble 
in methyl alcohol, but only moderately so in etber. It is not acted 
on by warm, concentrated sulphuric acid, but it dissolves in soda 
with a transient yellow coloration. The molecular weight, deter¬ 
mined hy Raoult’s method, was found to he 254 as the average of six 
experiments. When heated at 220°, it is partially decomposed with 
evolution of carbonic anhydride; if the residue is heated in a partial 
vacuum, the anhydride distils-at 202° (30 mm.), and soon solidifies. 

CO 

This anhydride , COOMe’CsHbTa^QQ^-O, crystallises from ether, melts 

at 70°, and is readily soluble in water. 

Aceiylenedicarboxylodiazoacetic acid , CeHJS^Oe, prepared by boiling 
the ethereal salt with dilute sulphuric acid, crystallises in small 
needles, melts at 233° with evolution of carbonic anhydride, and is 
more sparingly soluble in cold than in hot water. It is not acted on 
by cold, alkaline potassium permanganate. The sodium hydrogen salt, 
CsH^OeNa, prepared by treating the acid with the calculated 
quantity of soda, crystallises from hot water in long needles, and is 
sparingly soluble in cold water. The silver salt is very sparingly 
soluble in water, and when heated, it explodes slightly, yielding an oil 
which is probably identical with the compound described below. 

When, the tricarboxylic acid is heated at 230—240 Q it melts, with 
evolution of large quantities of carbonic anhydride, but gradually 
solidifies again, and on continued heating distils in the form of a 
t colourless oil, leaving a Blight residue of some solid, colourless sub- 
* stance. The oil solidifies on cooling, and crystallises from light 
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petroleum in colourless needles melting at 69°. It has a slight 
pyridine-like odour, and is very readily soluble in water, alcohol, 
ether, and benzene. Its molecular formula is either C 3 HJSr 2 or 
C c H 8 N 4 , but molecular weight determinations by Raoult’s method 
gave 79, 95, and 102 with benzene solutions containing 0*148, 0*351, 
and 0*495 per cent, respectively. It volatilises perceptibly in a partial 
vacuum; aqueous solutions have a slight acid reaction, and give a 
white, stable salt with silver nitrate. It is not acted on by cold 
potassium permanganate, and it does not give Knorr’s pyrazole 
reaction. F. S. K, 

Base containing Chromium and Carbamide. By W. J. Sell 
(. Proc. Boy. Soo 45, 321—845 j compare Abstr., 1883, 178).—The 
author has examined the green, crystalline substance obtained by the 
action of chromyl dichloride on carbamide, and subsequent treatment 
with water. Its composition is difficult to determine, since it is decom¬ 
posed by water, and is insoluble in most other menstrua. It can, how¬ 
ever, be recrystallised from dilute hydrochloric acid. The reactions 
and analytical data favour the formula C^CO^H^sC^C^Cb^HiO. 
Crystallographic measurements are given. The substance dissolves 
in strong hydrochloric acid, giving dichlorotetrachlorochromate of 
the base Cr 2 (C 01 N 2 H 4 )x 3 Cl 2 , 4 Cr 03 Cl, 3 H 3 0 , which is decomposed by 
water, reproducing the original salt, hence it is probable the latter 
salt is the first product of the action of chromyl dichloride on 
carbamide, and that the dichloro-compound is due to the action 
of water. The product of the action of chromyl dichloride and 
carbamide * alone cannot be purified. A number of salts of the base 
are described. H. K. T. 

Aluminium Methide. By F. Quincke (Zeit. physikal. Ohem., 3, 
164—169),—The author has determined the vapour-density of alum¬ 
inium methide by the displacement method at a temperature of 10° 
above its boiling point. As the mean of a number of experiments he 
gets the number 3*924, and as this is 20 per cent, smaller than that 
corresponding with the formula AhMee, given by Louise and Roux 
(Abstr., 1888, 583), he concludes that the molecule of aluminium 
methide can only be expressed by AlMe 3 . H. 0. 

Methylfurfuraldehyde and the Corresponding Methylpyro- 
mucic Acid. By H. B, Hill (Ber., 22, 607—608),—After repeated 
fractionation, the oil containing furf uraldehyde which is obtained by the 
dry distillation of wood (this Journal, 1877, ii, 746), yields a fraction 
boiling at 184—186°; this exhibits all the properties of an aldehyde, 
and most probably consists of methylfurfuraldehyde. When purified 
by means of the sodium hydrogen ^sulphite compound,, it boils at 
186*5—187° (thermometer in vapour) under a pressure of 756 mm. 
It dissolves in about 30 parts of cold water, and its aqueous solution 
on treatment with ammonia forms a well* crystallised compound, 
N*(C 6 H fl O)a, melting at 86—87°. When oxidised, it yields a methyl- 
pyromucic acid, C 6 H«Oa, which closely resembles pyromucic acid, but 
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melts at 108—109°, and dissolves somewhat more readily in water, 
benzene, and chloroform; its silver salt, CgHsOsAg, crystallises in 
slender needles, and is very sparingly soluble in hot water. 

W. P. W. 

Tetrabromodinitrobenzene, By 0. L. Jackson and W. I). 
Bancroft ( [Ber ., 22, 603—604; compare Abstr., 1888, 1276).—Tetra¬ 
bromodinitrobenzene reacts with a number of substances; few of the 
products have, however, been investigated. The compound obtained 
by heating it with aniline on a water-bath has the composition 
C 6 Br(NHPh) 3 (H0 2 )2, and crystallises in microscopic, red prisms 
melting at 175—176°. W*. P. W. 

Preparation of Metanitrotoluene. By K. Bochka (Ber., 22, 
829—833).—Metanitrotoluene (compare Beilstein and Kuhlberg, 
Annalrn , 155 , 24) is best prepared as follows:—Pure metanitropara- 
toluidine, prepared by Grattermann’s method (Ber., 18 , 1482), is 
dissolved in alcohol (3 parts) and concentrated sulphuric acid (about 
3 parts), and a saturated aqueous solution, containing rather more 
than the calculated quantity of sodium nitrite, is added drop by drop 
to the cold solution. As soon as all the sodium nitrite is added, the 
solution is kept for some time, then carefully warmed until the 
evolution of nitrogen has ceased, and the liquid has assumed a dark- 
brown colour. The alcohol is evaporated, the product distilled with 
steam as long as oil passes over, and the metanitrotoluene extracted 
with ether. The product thus obtained distils entirely between 228° 
and 231 °, and solidifies when cooled, melting again at 16°. The yield is 
from 66—84 per cent, of the theoretical quantity, but in one experi¬ 
ment as much as 90 per cent, was obtained. The residue contains a 
brown, resinous, non-volatile substance, from which no crystalline 
compound could be isolated. F. S. K* 

Tricyanides. By P. Krafft and A. v. Hansen (Ber,, 22, 803— 
811).— Methyldiphenyl tricyanide, C I6 H 13 N 3 , is obtained, together with 
benzoic acid, by adding aluminium chloride (2 parts) to a mixture of 
benzonitrile (5 parts) and acetic chloride (2 parts) cooled to 0°, and 
raising the temperature to 70° in the course of 18 hours- The whole 
is then poured into ice-cold water, the product extracted with other, 
and fractionated in a partial vacuum. It crystallises from alcohol in 
slender needles, melts at 110°, boils at 227° (15 mm.), is soluble in 
light petroleum, and has feeble basic properties. The hydrochloride 
separates in small needles when hydrogen chloride is passed into a 
benzene solution of the base, but the salt is decomposed by cold water, 
or when heated at 150°, yielding the pure base. The phtinocMoride, 
(CtsHia^aAPtCh, prepared by precipitating a warm alcoholic 
solution of the hydrochloride with platinum chloride, separates in 
small, yellowish-red crystals, and is decomposed by water. When 
the base is boiled for a long time with potash, small quantities of 
ammonia are evolved, and traces of benzoic acid are obtained, but 
when heated for a few hours with dilute (1 : 3) sulphuric acid, it is 
entirely decomposed into benzoic acid, acetic acid, and ammonia. 



ORGANIC CHEMISTRY. 


697 


The vapour-density, determined at 444°, was found to he 122, and 

CPh’N" 

the constitution of this compound is probably 

Ethyldiphenyl tricyanide , C 17 H 16 Nr 3 , prepared in like manner from 
propionic chloride, is a crystalline compound melting at 67°, and 
boiling at 233—234° (15 mm.). The hydrochloride and the platino - 
chloride , (C 17 Hi 5 N 3 ),H 2 PtCl 6 , are decomposed by water. The vapour- 
density, determined by V. Meyer’s method, was found to be 129°, and 
its constitution is probably analogous to that of the preceding 
compound. 

Propyldiphenyl tricyanide , Ci 8 H 17 N 3 , crystallises from alcohol, melts 
at 78*5°, and boils at 239° (15 mm.); its vapour-density was found to 
be 140. When boiled with moderately dilute sulphuric acid, it is 
quickly decomposed into ammonia, butyric acid, and benzoic acid. 
Th eplatinochloride, (CisH 17 N 3 ) 2 ,H 2 PtCl 6 , crystallises in small, yellowish- 
red needles, and is decomposed by water. 

Eexyldiphenyl tricyanide , C 21 H 33 N 3 , melts at 44°, and boils at 265° 
(15 mm.). The platinochloride has the composition 

(C 21 H 33 N 3 ) 2 ,H 2 PtCl 6 . 

Pentadecyldipkenyl tricyanide , C 30 H 41 N 3 , is prepared by adding 
aluminium chloride (3 parts) to a mixture of benzonitrile (5 parts) and 
palmitic chloride (3 parts), and gradually heating the mixture to 100° 
in the course of 60 hours. It separates from isobutyl alcohol in plates, 
melts at 64°, boils at 327—328° (13 mm.), and is readily soluble in 
ether and hot alcohol, but only sparingly in cold alcohol. It is not 
decomposed when heated at 120—125° with alcoholic potash or when 
melted with potasb, but when heated with moderately dilute sulphuric 
acid it is slowly decomposed, yielding benzoic acid and ammonia. 

P. S. K. 

Iodation of Phenols in Ammoniacal Solution. By C. 

Willoerodt and A Kornblum ( J . pr. Chem. [2], 39, 289—298; 
compare Abstr., 1888, 940 ).—Iodothymol is prepared by adding 
powdered iodine (8*5 grams) by degrees to a solution of thymol 
(5 grams) in ammonia (6 c.c.) mixed with alcohol (2 c.e.); the oil which 
is formed is distilled with steam. When pure, iodothymol crystallises in 
lustrous, white needles melting at 69° and soluble in all solvents except 
water. It is oxidised to thymoquinone by manganese dioxide and 
sulphuric acid or by ferric chloride. Phosphoric anhydride liberates 
iodine from it in the cold, but does not convert it into iodocresol. It 
iB not decomposed by aqueous potash at 160—300°, and even if melted 
with potassium hydroxide at 130° it is not converted into hydro- 
thymoquinone. Moist silver oxide does not remove the iodine, 

lodocymyl ethyl ether , obtained from potassium iodothymol and 
ethyl iodide, crystallises in opaque, white, rhombic tables melting at 
52°, insoluble in cold water, slightly soluble in hot water and alcohol, 
freely in other solvents. lodocymyl acetate forms white needles melting 
at 71°, and soluble in the usual solvents. lodocymyl lenzoate crystallises 
in large tables melting at 95°; the crystallographical measurements 
are given. lodocymyl picraie forms yellowish aggregates of crystals 
melting at 155°. 
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JDiiodorthocresol is prepared from orthocresol and iodine as directed 
for iodothymol. It crystallises in needles melting at 69*5°, and is 
soluble in all organic solvents. Diiodorthocresyl acetate crystallises in 
white tables melting at 56°, and soluble in all organic solvents. 
Diiodorthocresyl picrate forms bright yellow aggregates of crystals 
melting at 204°. 

The iodoparacresols have been described by Schall and Dralle 
(Abstr., 1885, 146). Diiodopamcresyl ethyl ether is a white solid 
melting at 77 °, and soluble in the usual organic solvents. 

lodometacresol was obtained as an oil, and diiodometacresol as long 
needles melting at 76°, and soluble in the usual solvents, 

A. G. B. 

Metamidoparaeresyl Methyl Ether. By C. Schall (Ber., 22, 
749 ).—Homomethylsalicylic acid (methoxytoluic acid), 

[COOH : OMe : Me = 1:2: 5], 

according to Limpach (this vol., p. 499), melts at 70°; the melting 
point (67°) previously given by the author is too low, probably 
owing to the presence of a trace of water. 

Chloroparacresol methyl ether boils at 213—215° (corr.) (compare 
Limpach, loc. citX and was first prepared by Schall and Dralle. 

¥. S. K. 

Amidoparacresyl Methyl Ether. By L. Limpach (Ber., 22, 
789— 79\),—Nitracetamidoparacresyl methyl ether , 

[Me : NHAc ; OMe: NO* =1:3:4: 6 ], 

prepared by nitrating acetamidoparacresyl methyl ether (compare 
Limpach, this voh, p. 499) with acid of sp. gr. 1*48, crystallises from 
dilute alcohol in small needles melting at 156°. 

Nitramidoparacresyl methyl ether , prepared by boiling the preceding 
compound with potash, crystallises in yellow needles melting at 132°. 
The diamido- derivative is obtained when the nitro-compound is 
reduced with tin and hydrochloric acid. It is a colourless, crystalline 
compound, melting at 166° with decomposition, and the aqueous 
solution quickly turns 'green on exposure to the air. The hydro - 
chloride, C 8 H 12 N 2 0,2HCi, yields an iudophenol when treated with an 
alkaline solution of a-naphthol. The diamido-compound is, there** 
fore, a paradiamine, and has the constitution [Me : (NH 2 ) 2 : OMe = 

Orthamidoparacresyl methyl ether, [Me : OMe *. NH S = 1 : 4 : 6 ], is 
obtained by diazotising nitramidoparaeresyl methyl ether and reduc¬ 
ing the product; it melts at 111°. E\ S. 3L 

Action of Sulphuric Acid on <y- and 6-Isatropie Acids. By 0, 
Lieubrmanh and O. Beegami (Ber., 22, 782—786; compare this vol., 
p, 395).—Sulpho- 7 -isatropic acid a (a-sulphotruxillic acid a) and the 
sulphonic acid of 5-isatropic acid (fi-truxillie acid ) do not reduce 
cold potassium permanganate at all or only do so very slowly, and 
both the neutral and acid barium salts, except the acid salt of 
a-truxiliic acid a, are readily soluble in cold water. Meta- and para- 
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sulphocinnamic acid, with which, these acids are isomeric, rednco 
potassium permanganate very readily in the cold, and the neutral 
and acid barium salts are sparingly soluble in cold water. 

^Sulphotruxillic acid a and /3-sulphotruxillic acid are readily 
converted into parahydroxybenzoic acid when melted with potash. 

EydroxytmxillicaM , (OH*CgH 4 *CH;CH*COOH)», is obtained when 
sodium a-sulphotruxillate (1 part) is mixed with melted potash (4 to 5 
parts) and the temperature raised until the mass becomes bright 
yellow, heating being continued only until frothing has ceased. It 
Crystallises from boiling Water in colourless, anhydrous prisms, melts 

273°, and is readily soluble in alcohol, ether, and hot water, 
but only sparingly in cold water. Ferric chloride produces after some 
time a yellowish precipitate in aqueous solutions of the acid. The 
barium salt is soluble in water. Lead and silver salts produce a 
white precipitate in aqueous solutions of the ammonium salt. 
Hydroxytruxillic acid is probably a polymeride of parahydroxy- 
cinnamic acid. 

Truxone , (C 9 H 6 0)n, is precipitated when «-truxillic acid is dissolved 
in fuming sulphuric acid of sp, gr, 1*94 (20 parts) and the solution 
poured into water. It is insoluble in water, acids, and alkalis, and 
only very sparingly soluble in any ordinary solvent, but it separates 
from glacial acetic acid, xylene, or cumene in crystals melting at 289°. 
It dissolves in boiling nitric acid of sp. gr. 1*38 and separates 
unchanged, on cooling, in long, shining needles which become opaque 
when washed with water. It is not acted on when boiled for half an 
hour with a glacial acetic acid solution of chromic acid. The chloro* 
derivative, (C 9 HeCi 2 )M, prepared by treating truxone with phosphoric 
chloride, crystallises from benzene in colourless needles, melts at 
178°, and is readily soluble in alcohol and glacial acetic acid. The 
anilide , (C 9 H 6 *.KPh)«, separates in yellowish needles when truxone is 
boiled with aniline and glacial acetic acid. It melts at 270° with 
decomposition, and is moderately soluble in xylene and cumene, but 
only very sparingly in alcohol, ether, benzene, and glacial acetic acid. 
The hydrazide , (CgHV.^HPh),*, prepared in like manner, crystallises 
in small, yellow needles, melts at 270°, and resembles the preceding 
compound in its behaviour towards solvents. 

Truxene , (C 9 H 6 ) a , is obtained, together with a small quantity of a 
compound of lower melting point when truxone is heated at 180 s with 
amorphous phosphorus and hydriodic acid of sp. gr. 1*7 (6 to 7 
parts) ; the product remains with the phosphorus and is extracted 
with boiling cumene, from which it crystallises in yellowish needles 
oi* plates melting above 360°. It is soluble in chloroform, boiling 
cumene, and boiling aniline, but insoluble in all other solvents, even 
in cold, concentrated sulphuric acid or boiling nitric acid of 
sp. gr, 1*38. * • 

Tmxenequinone , prepared by boiling truxene with chromic acid in 
glacial acetic acid solution, crystallises from cumene or aniline in 
canary-yellow needles which $6 not melt below 360°. It dissolves in 
concentrated sulphuric acid, but is reprecipitated unchanged on adding 
water.' ^ : F* S. K. 
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Conversion of some Homologues of Phenol into Primary 
and Secondary Amines. By R. Lloyd (Okem.News, 59, 185—188). 
—When 20 grams of isohntylphenol is heated in a closed tube at 
320—330° for 40 hoars with 60 grams of zinc ammonium bromide 
and 20 grams of ammonium bromide, about 33 per cent, is converted 
into paramidoisobuiylbenzene, about 23 per cent, into di-isobutyl- 
phenylamine, and about 40 per cent, remains unaltered. . ^ Paramido- 
isobutylbenzene (Abstr., 1881, 898), prepared froin aniline, hydro¬ 
chloric acid, and isobutyl alcohol, is a light-brown oil which boils at 
230—231°, and yields an acetyl-derivative crystallising from warm 
alcohol in satiny leaflets melting at 170°. Di-isobutylphenylamine, 
NH(C 6 H 4 *C 4 H 9 ) 2 , is a colourless oil boiling at 305—315° (decomposi¬ 
tion sets in at 315°). Nitric acid added to the solution in con¬ 
centrated sulphuric acid gives a violet coloration, becoming rapidly 
blue and ultimately bluish-black. The platinochloride forms golden 
needles, the acefa/Z-derivative crystallises in glistening, white leaflets, 
melts at 750°, and is sparingly soluble in hot water, readily in alcohol 
and benzene. Isoamylphenol, when treated in a similar manner, yields 
similar proportions of Calm’s amidoisoamylb enzene and di-isoamyl- 
phenylamine. The benzoyl- derivative of the former crystallises in 
nacreous leaflets and melts at 148*5° (Calm gave 146—149°, Abstr., 
1882,1284). The platinoohloride crystallises in golden needles. Di- 
i$oamylphenylamine r NH(C 6 H 4 , C 6 Hii) 2 , is an almost colourless oil 
which boils at 319—321°, and discolours in the air; the golden-yellow 
solution in concentrated sulphuric acid also darkens in the air, and 
acquires first a violet then a deep-blue colour when a nitrite or nitric 
acid is added to it. The platinochloride is a compact, dark-golden, 
slightly crystalline substance sparingly soluble in hot alcohol. The 
acety Z-derivative crystallises from hot benzene in shining, white' 
leaflets, melts at 81°, and is readily soluble in warm benzene and 
chloroform, and in hot absolute alcohol. D. A, L. 

Biamidophenyl Thiocyanate. By P. T. Austen ( Amer . Ohem. 
J. 9 11 , 82—83).—The stannous chloride compound of this substance is 
obtained in clusters of lustrous needles when dinitrophenyl thiocyan¬ 
ate (Abstr., 1886, 693) is heated with tin and hydrochloric acid. 
Attempts to prepare a hydrochloride from this salt failed, but 
diamidophenyl thiocyanate was obtained from it by precipitating the 
tin with hydrogen sulphide, neutralising with sodium hydroxide, and 
evaporating; it forms pinkish-grey needles carbonising at 180° 
(uncorr.). A. G, B. 

Oxidation-product of Triamidobenzene. By E. Muller 
22, 856—859):—The acetate of a base, C 12 H U N 6 , separates in long, 
green needles when triamidobenzene hydrochloride (10 grams) and 
sodium acetate (about 18 grams) are dissolved in water (200c.c.),and 
a stream of oxygen passed for 2—3 hours through the warm solution 
(compare Nietzki and Muller, this vol., p. 604). The free base crys- 
' taUises from hot alcohol and water, in which it is moderately easily 
soluble, in long, brown needles, and is decomposed when heated above 
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100°. The aqueous and alcoholic solutions show a yellow fluorescence. 
It is only a feeble base, but it dissolves in glacial acetic acid with a 
red coloration, and in concentrated sulphuric acid yielding a yellow 
solution which, when diluted, passes through violet and red, and finally 
becomes yellow. The acetyl- derivative, C 12 H 8 N 5 Ac 3 , crystallises from 
alcohol. The nitrate , C^HnNs^HNOj} -f 2H 2 0, crystallises in long, 
green needles. The salts dissolve in water and alcohol, forming 
magenta-red solutions which show a yellow fluorescence, but on 
diluting, the colour suddenly changes to yellow. Dilute solutions 
dye wool and silk a rose-red shade, which is turned violet or blue by 
traces of acids, and yellow by alkalis. F. S. K. 

Reduction-products of Metanitrotoluene, By K. Btjchka and 
F. Sohachtebeck ( B&r 22, 834—842).— Metazoxytoluene, 

0*7 3 (C 6 H 4 Me) 2 [1ST: Me = 1 : 3], 

is obtained when metanitrotoluene is boiled for six hours with a 10 per 
cent, solution of potash in methyl alcohol, the unchanged nitro-com- 
pound distilled with steam, and the residue extracted with ether. It 
crystallises from ether in bright-yellow needles, melts at 37—39°, and 
is readily soluble in alcohol, ether, chloroform, carbon bisulphide, 
and light petroleum. When distilled with iron filings, it is converted 
into metazotoluene (m. p. 54—55°). (Compare Barsilowsky, Abstr., 
1878, 300 ; and Goldschmidt, Abstr., 1879, 235.) 

Dinitrometazotoluene , CuH 12 N 2 (N0 2 ) 2 , prepared by nitrating metazo¬ 
toluene at a temperature below 30° with nitric acid of sp. gr, 1*45, 
crystallises from glacial acetic acid in small, red needles melting at 
192—193°. A mononitro-derivative seems to be formed at the same 
time; this compound separates from glacial acetic acid in large crys¬ 
tals, melts at 192—195°, and is more readily soluble in nitric acid 
and in glacial acetic acid than the dinitro-compound. 

Metatolidine (compare Barsilowsky, loc . cit, and Goldschmidt, he. 
cit.) is best prepared by boiling metanitrotoluene with zinc-dust and 
alcoholic soda until metazotoluene is formed, evaporating the solution, 
treating the residue with cold, dilute hydrochloric acid to remove the 
zinc, and reducing the residual metazotoluene with hydrogen sulphide 
in alcoholic ammonia solution; the solution is acidified, the alcohol 
evaporated, and the filtered solution concentrated, whereon meta¬ 
tolidine hydrochloride separates in shining plates which gradually 
become blue on exposure to the air. The free base, prepared by 
decomposing the salt with ammonia, is a crystalline compound melt¬ 
ing at 108—109° (compare Goldschmidt, loo . cit). Aqueous solutions 
of the salts turn violet when heated or when treated with ferric 
chloride. The dmce^Z-derivative, NHAc-CsH^e’CeHsMe-ISrH Ac, is a 
light-yellow, crystalline compound melting at 274—275°. 

Nitrotolnene can be converted into metatoluxdine boiling at 
199—202°, by treating it either with tin and hydrochloric acid or 
with stannous chloride and hydrochloric acid, and in both cases it is 
completely reduced. (Compare Barsilowsky, loo. cit., and Gold¬ 
schmidt, loc . cit ) 
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Phenylmetatolylcarbamide , NHPh*C(>KEIC 7 H T , prepared by treating 
phenyl isocyanate with metatoluidine in ethereal solution, crystallises 
from, hot alcohol in colourless needles molting at 165 . 

Metatoliflhydrazine , C*H 4 Me-NoH 3 , prepared from metatoluidine by 
Meyer and Lecco’s method (Abstr., 1884, 597), is a light-brown oil; 
it boils at 240—244°, and reduces Fehling’s solution; the hydrochloride , 
C 7 H 10 N s ,HC], crystallises in colourless needles, and is readily soluble 
in alcohol and water. 

Metacyanotoluene (compare Weith and Landolt, this Journal, 1875, 
1194), prepared from metatoluidine by Sandmeyer’s method, boils at 
208—210°, and is converted into metatoluic acid when heated with 
75 per cent, sulphuric acid. S. K. 

Action of Nifcroso-bases on Phenylhydrazine. By 0. Fischer 
and L. Wacker (2?er., 22, 622—625; compare Abstr., 1888, 1286).— 
When diazohenzenenitrosodimethylaniline is heated with dilute sul¬ 
phuric acid and water at 100°, nitrogen is evolved and phenol 
nitrosodimethylaniline and dimethylparaphenylenediamine are formed. 
Diazobenzenenitrosodimetbylaniline has most probably the constitu- 

y-O-v 

inon NMe a ^-ANIF-NPhH. 

The phemjlmethylhjdrazone of nitrosoaniline, CisHi^O, crystallises 
from alcohol in slender, yellow needles, melts at 151°, and explodes 
when further heated. It resembles diazobenzenenitrosoaniline in its 
properties, but is without action on chloroform even at the boiling 
point. 

The phenylmetliylhydrazone of nitrosodimethylaniline, CifiH 18 N 4 0, 
crystallises from alcohol in thick, lustrous prisms and melts at 141°. 
It is without action on boiling chloroform. W. P. W. 

Compounds derived from Dicyan ophenylhydrazine. By J, 
A. Bladin ( Ber 22, 796 — 802; compare Abstr,, 1887, 138), — 
Benzylidmedicyanophenylhydrazine, N H’.C (CN)*NPlrN!CHPh, is 
formed, together with diphenylcyanotriazole, when an alcoholic solu¬ 
tion of dicyanopbenylhydrazine is boiled for a short time with excess 
of benzaldehyde. The benzaldehyde and benzoic acid are removed 
by repeatedly evaporating with alcohol, and the residual products 
are isolated by repeatedly recrystallising from cold alcohol and sepa¬ 
rating the crystals mechanically,* or by dissolving in benzene and 
precipitating the benzylidene-derivative with light petroleum. 
Benzylidenedicyanophenylhydrazine is very readily soluble in alcohol, 
from which it crystallises in small, light-yellow, prismatic needles 
melting at 129—129*5°. It is insoluble in water, but readily soluble 
in ether and benzene, and is precipitated from the benzene solution in 
microscopic needles on adding light petroleum. When boiled with 
hydrochloric acid in alcoholic solution, it yields benzaldehyde, and 
'when oxidised, it is converted into diphenylcyanotriazole. 

rr 1 7 ’ . , XT ^C(Clf)‘P>h . 

, JhpUnyhyanotnazole,TS^ ^ , remains m solution when 
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light petroleum is added to a benzene solution of the crude product 
obtained as described above, and it can also be prepared by oxidising 
the preceding compound with ferric chloride or silver nitrate. It 
crystallises from a mixture of benzene and light petroleum in small, 
colourless needles, melts at 156—156*5°, and is readily soluble in 
benzene, ether, and alcohoL but only very sparingly in light petroleum, 
and is insoluble in water. 

Diphenyltriazolecarboxylio acid , C 15 HHN 3 O 3 , is obtained when di- 
phenylcyanotriazole or benzylidenedicyanophenylhydrazine is boiled 
with alcoholic potash and the filtered solution acidified with hydro¬ 
chloric acid. It is best prepared by boiling the crude product of the 
action of benzaldehyde on dicyanophenylhydrazine with alcoholic 
potash, dissolving the crude acid in alcoholic ammonia, evaporating 
the alcohol, and precipitating the acid from the filtered solution. It 
is almost insoluble in water, and only moderately soluble in ether, 
but dissolves freely in alcohol, from w r hich it separates in colourless 
crystals containing 1 mol. of alcohol. The crystals lose their alcohol 
at 100 °, and have no well-defined melting point, being decomposed, 
with evolution of gas, at temperatures ranging from 172° to 182°. 
The methyl salt,' O 16 & 13 N 3 O 2 , prepared from the silver salt, crystallises 
from methyl’ alcohol in colourless needles melting at 159°, and is 
moderately soluble in ether, but insoluble in water. The ethyl salt, 
C X 7 H 16 ]Sr 3 0 2 , prepared in like manner, crystallises from alcohol in 
colourless needles melting at 164—165°, and is only sparingly soluble 
in ether, and insoluble in water. The alkaline salts are very readily 
soluble in water, The calcium , barium , and copper salts are 
amorphous. The silver salt, C 16 Hi 0 N" 3 O 3 Ag, is sparingly soluble in 
water. The amide , C^BU^O, is obtained when diphenylcyanotri- 
azole or benzylidenedicyanophenylhydrazine is dissolved in warm 
alcohol and the solution heated for a short time with a 3 per cent, 
solution of hydrogen peroxide and a few drops of potash. It is 
readily soluble in alcohol, but only sparingly in water, from which it 
crystallises in small, slender needles melting at 195—196°. 

’ ^ t 7 . 7 OH-NFh a . 

Xhphenyltnazole , > was prepared, but only m an im¬ 

pure condition, by heating the carboxylic acid above its melting point. 
It is a very feeble base, readily soluble in benzene and alcohol, but 
more sparingly in ether, and insoluble in water. F, S. K. 

Benzyl-derivatives of Hydroxylamine. By R. Beheend and 
K. Leuchs (Ber,, 22, 613—618; compare this voi., pv 500).—When 
hydroxylamine hydrochloride (2 mols.) and benzyl chloride (3 mols.) 
react ,in alcoholic solution in the presence of sodium carbonate, an oil 
is obtained from which dibenzyl hydroxylamine in the form of its 
hydrochloride can be extracted with water. From the residual oil, 
ether extracts tribenzylhydroxylamine and an oil destitute of basic 

J properties, and the former can be separated from the solution in the 
orm of its platinochloride > [ (O^H 7 ) 3 FO] 2 ,H 2 Pt 01 fl, which crystallises 
in characteristic forms 'showing prism and dome faces, melts at 
155—157° with decomposition, and is sparingly soluble in alcohoL 
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Tribenzylhydroxylamine, obtained in this way, is an oil which, when 
heated at 160° with concentrated hydrochloric acid, yields noteworthy 
quantities of the dibenzylhydroxylamine (m. p. 123°) together with 
other decomposition products: its hydrochloride crystallises in needles, 
melts at 91°, and is decomposed by water, and its picrate is very 
sparingly soluble in alcohol, and melts at 131—132°. From the 
ethereal filtrate from the platinochloride, an oil is obtained which 
seems to have the composition of a tribenzylhydroxylamine (loo. cit .), 
but is destitute of basic properties. 

The oily ^-dibenzylhydroxylamine, C 7 H 7 *NH*OC 7 H 7 (loc. cit.), 
when heated with hydrochloric acid at 130°, decomposes into benzyl 
chloride, and the hydrochloride of Beckmann’s ^-benzylhydroxyl- 
amine (this vol., p. 608), to which the authors assign the constitution 
C 7 H 7 , KE[ # OH on the assumption that in hydroxylamine the benzyl- 
group is substituted for 4 c hydroxy lie ” hydrogen in those benzyl- 
hydroxylamines which do, and for 44 non-hydroxylic ” hydrogen in 
those which do not yield benzyl chloride when heated with hydro¬ 
chloric acid. W. P. W. 

Methylaeetanilide . By H. Giraud (Compt. rend., 108, 749—750). 
—Under the name exalgine, Dujardin-Beaumetz has recently de¬ 
scribed a new medicine (Gompt. rend., 108) which is said to be ortho- 
methylacetanilide, capable of existing in three modifications. The 
name orthomethylacetanilide can, however, only be applied to the 
acetorthotoluide of Beilstein and Kuhlberg; whilst exalgine is the 
methylaeetanilide which was described by Hofmann in 1874, and is 
made on a large scale for the preparation of monomethylaniline. It 
does not form isomeric modifications. C. H. B. 

Hydantoms. By A. Pinner and A. Spilker ( Ber 22, 685—698). 
—Cinnamylhydantoin(cinnamylmetapyrazolone, Pinner and Lifsehutz, 
Abstr., 1887, 105*5) is prepared by diluting 250 grams of crude 
cinnamon oil (olmm Cassies red.) with an equal weight of ether, and 
adding the whole to finely-powdered 96 per cent, potassium cyanide 
(220 grams) previously treated with an equal weight of water. It is 
then cooled with ice, and treated with 37 per cent, hydrochloric acid 
(330 grams), which is added in small portions, the whole being 
violently shaken all the time. It is kept for 12 hours at the ordinary 
temperature, during which time it is continually shaken, and the ether 
separated, and evaporated at the ordinary temperature. The residue 
is kept for 10 days over sulphuric acid and potash, the crystals which 
separate freed from adhering oil by suction, and then washed with a. 
mixture of benzene and light petroleum. 370 grams of sufficiently 
pure einnamaldehyde hydrocyanide is obtained from 500 grams of 
cinnamon oil. The hydrocyanide (3 parts) is heated with finely- 
powdered urea for hours on a water-bath, the product washed with 
ether, and saponified with hydrochloric acid. 

CO**NriT 

GinnamyVpsmdohydanto'in, CHPh:CH , CH<' T ~~ . is obtained 

^ " O rifri,j ' O *JNjoL 

.by heating the above compound (not continuously) for 12 hours with 
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solution of potash (2 mols.) in absolute alcohol. The product is 
treated with an equal volume of water, precipitated with acetic acid, 
and crystallised from glacial acetic acid. It crystallises in small 
needles of u silky lustre, decomposes at 300°, dissolves very sparingly 
in glacial acetic acid and alcohol, is almost insoluble in ether, benzene, 
and chloroform, readily soluble in alkalis. The ethyl salt. 


OHPh:CH-CH<^; H » 


prepared by heating the pseudohydantoin with potash dissolved in 
80 per cent, alcohol and an excess of ethyl bromide for five hours at 
100°, melts at 280°, and is very sparingly soluble. When heated with 
strong aqueous baryta at 100° in a closed tube, a-hydroxycrotonic acid 
(Matsmoto, Ber., 8, 1145; Peine, Abstr., 1884, 1344), ethylamine, 
ammonia, and carbonic anhydride are formed. 

CONEt 

ffihylcinnamylhydantoin , CHPh!CH*CH<( ATT:r l , is formed when 

jhh* go 

either of the cinnamylhydantoins (m. p. 172° or m. p. 198°) are heated 
with alcoholic potash and ethyl bromide at 100°. It melts at 162°, is 
very readily soluble in alcohol, rather readily in ether and benzene, 
sparingly in water. It is decomposed by baryta with formation of 
phenyl-a-amidocrotonic acid, ethylamine, and carbonic anhydride. 
Phenyls- amido era tonic acid> CioH n N0 2 , is a white powder; it melts at 
240—250°, and is sparingly soluble in alcohol and water; the barium 
salt crystallises well, and is readily soluble; its silver salt forms very 
sparingly soluble, microscopic needles. 

Acetylcinnamylhydantoin , C 8 BVCH<_ I , crystallises in small, 

JNJlL'OU 


white prisms, melts at 185°, dissolves readily in alcohol, rather 
sparingly in water. The same compound is obtained from both cin¬ 
namylhydantoins ; no crystalline acetyl compound could be obtained 
from the pseudohydantoin. 

Ginnamylhydantomamide, OHPhICH , CH(CONH 2 )*]SrH , OONH2, is 
readily obtained when phenylcrotonitrilecarbamide is dissolved in 
sulphuric acid (10 parts) at 0°, kept for 24 hours at the ordinary 
temperature, and then slowly poured on to ice (50 parts). The pre¬ 
cipitate is repeatedly dissolved in slightly ammoniacai water. It is 
a microcrystalline powder, melts at 210—220° with evolution of 
ammonia, dissolves readily in alcohol, sparingly in hot water. When 
boiled with an equivalent amount of alkali, hydantoic add, 
is formed. This crystallises in plates, melts at 185°, and is readily 
soluble in alcohol and hot water. When the amide is heated with 
dilute acids, the hydantoln melting at 172° is formed. 

Oinnamylbydantom dibromide , CiiHioNsQsB^, prepared by adding 
bromine diluted with chloroform to cinnamylhydanto'in dissolved in 
boiling chloroform, care being taken to exclude every trace of water, 
is a sparingly soluble powder which melts at 198—200° with decom¬ 
position. When boiled with water, cinnamylhydantoinhydroxy- 
bromide is formed. * 

Oinnamylpseudohydantom dihrormde, GiiHioNaOsB^a* melts at 250 c 
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with decomposition, and is sparingly soluble in benzene and chloro¬ 
form, 

Eydroxycinnamy lliy dan ioin bromide, 

OHBrPh-CH(OH)-CH<^'U 

is formed when bromine-water is added to an alcoholic or aqueous 
solution of cinnamylhydantoin. It melts at 223° with decomposition, 
and is rather readily soluble in alcohol. When heated for five minutes 
with the equivalent amount of aqueous soda, and acidified with acetic 
acid, hydroxycinnamyVhydanioin , CHPh!C(OH) ’CH'CoNsOsHa, is ob¬ 
tained. This melts at 185° with decomposition, dissolves readily in 
alcohol and ether, hardly at ail in water. 

Ethoxy cinnamylliydantoin bromide , CHBrPh*CH(OEt) , On*C 2 NsO g H 27 
is prepared by adding dry bromine to a cold absolute alcoholic solu¬ 
tion of cinnamylhydantoin, and precipitating with water. It crystal¬ 
lises in small, white prisms, melts at 175° with decomposition, and 
dissolves readily in alcohol and ether, less so in chloroform and benzene. 

COCEt 

Ethylisobuiylhydantoin , ^ , prepared by heating iso- 

butylhydanto’in with the equivalent amounts of potash and ethyl 
bromide at 100°, crystallises in white needles of a silky lustre, melts 
at 135°, boils at 295°, and is readily soluble in alcohol, ether, and hot 
water. 

Isohitylhydanioic acid , C0QH*CHBu*NH*C01SnEl2, is obtained by 
boiling the hydantoin for three hours with aqueous baryta (2 parts),, 
precipitating the excess of baryta with carbonic anhydride, and 
acidifying with acetic acid. It crystallises in long needles, melts 
with effervescence at 200°, and dissolves readily in alcohol and hot 
water. The bariwm salt forms readily soluble prisms. 

When isobutylhydantoin is heated with an excess of baryta in a 
closed tube at 100, isobutylamidoaeetic acid (Limpricht, Hiifner) is 
formed. This crystallises in plates which melt at 210—220° in an 
open tube, and at 270° in a closed tube. 

Isobutylhydatoinamide , CONH 3 ’CHBu’NH*CONHs, is formed when 
the crude carbamide-derivative of valeraldehyde hydrocyanide is 
carefully added to strong sulphuric acid (8 parts) at 0°. After bding 
kept for some days at the ordinary temperature, it is dropped on to ice 
(5 parts), carefully avoiding a rise of temperature above 0°. The 
solution is then added to the calculated amount of alcoholic ammonia 
cooled to 0°. Nearly all the ammonium sulphate is precipitated by 
further addition of alcohol, and the filtrate from this is evaporated at 
a low temperature, and finally in a vacuum. The amide is crystal¬ 
lised from a little hot water. It melts at 170° with decomposition, 
and is readily soluble. Boiling dilute acid and alkali convert it 
respectively into the hydantoin and the hydantoic acid. 

JP henylhydantoic amide , CONH 2 *CHPh*NH*CONH 2 , prepared by 
the action of cold strong sulphuric acid on the carbamide*derivative 
of benzalclehyde hydrocyanide, crystallises in very lustrous prisms, 
melts at 223° with decomposition into hydantoin and ammonia, and 
is readily soluble in water and alcohol, less so in ether and benzene. - 
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Acetylphenylpseudohydantoin is obtained in crystals by keeping the 
product of the action of acetic anhydride on pseudophenylhydantoin 
(Abstr., 1888, 1102 ) for some months. It forms small prisms, decom¬ 
poses at about 290°, and dissolves readily in glacial acetic acid and in 
alkalis, sparingly in alcohol. S’. H. M. 

Action of Alkalis and Ammonia on Halogen-substituted 
Quinones. By F. Kehrmann (J. pr. Ghem . [2], 39, 318—320).— 
Paradiethoxydichloroquinone , CsChClaCOEt^, is obtained as follows :— 
Sublimed and powdered chloranil is mixed with 25—30 times its 
weight of alcohol (96 per cent.) heated to 50°, and alcoholic potash 
(1 per cent.) dropped in. The mixture is then heated, and half its 
bulk of hot water added, filtered whilst hot, allowed to crystallise, 
and recry stallised from alcohol. It crystallises in large, garnet-red, 
four-sided tables -easily soluble except m water. Potash converts it 
into potassium chloranilate. Ammonia colours its alcoholic solution 
red, and forms brownish-violet needles of an amido-derivative, which 
colours alkalis an intense but fugitive blue. Hydrochloric acid 
and tin decolorise its ethereal solution, forming dicMorodiethoxyquinol , 
OeCh(OH) 2 (OEt) 2 } which forms large, colourless tables meiting at 
148—150°, and freely soluble except in water. 

Dimethoxfjdicliloroquinone is obtained if potash dissolved in methyl 
alcohol is nsed in the above prescription; it forms garnet-red crystals 
melting at 130°, and less soluble than the ethoxy-compound. The 
corresponding quinol has been obtained. A. Gb B. 

Reissert’s Anilosueeinic Acid and Anilopropionie Acid. 
Oxanilic Aeid. By R. Anschutz (Ber 22, 731—748).—Reissert 
(Abstr., 1888, 694, 954) described an acid which he called pyranil- 
pyroic acid ( 7 -ketotetrahydroquinaldinecarboxylic acid), and stated 
that on oxidation it yielded 7 -keto-«-hydroxytetrahydroquinoline-«- 
carboxylic acid, a statement which he subsequently altered, and 
assigned to the oxidation-product the constitution of an auilosueeinic 
acid, COOH*CHa*G(HPh)‘GOOH. This last-named acid is, according 
to Reissert, readily decomposed by water into oxalic acid and acetic 
acid. The author has previously shown that judging from the method 
of formation, properties, and decomposition-products of the so-called 
pyraniipyroic acid, it is the anil of a mesaconic acid, and, relying 
on Reissert’s statement regarding the decomposition of the so-called 
anilosuccinic acid, he suggested that the latter was probably oxanil- 
aceiic acid, NHPh*CO*Ou*CH 2 *COOH. In order to test Reissert’s 
results experimentally, the author oxidised mesaconilie acid (pyranil- 
pyroic acid) exactly as described by Reissert, as far as was possible 
mom the latter’s description, and proved that oxanilic acid, oxalic 
acid, carbonic anhydride, and a small quantity of an indifferent com¬ 
pound melting at 188° are formed, and, farther, that the so-called 
anilosuccinic acid is in reality oxanilic acid, and does not yield acetic 
acid when decomposed. The oxidation of mesaconilie acid is, there- 
fore,-,o£ no, value in determining its constitution. ^ , 

.' fieisserPs work is severely criticised throughout! F. S» K. 
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Substituted Glycine Anhydrides. By E. Erlenmeyer, Jan. 
(Ber., 22 , 792—795).—Hippurie acid and phthalic anliydride react 
very readily when warmed together in presence of sodium acetate and 
acetic anhydride, yielding a compound, C 34 H 18 N 2 08. The product 
obtained in like manner from hippnric acid and benzaldehyde has the 
composition CssH^l^Ch. 

The condensation products of hippnric acid are nearly related to 
glycine anhydride (compare Curtins and Goebel, Abstr., 1888, 576), 
which itself shows a certain analogy with pseudoindoxyl. This last- 
named fact may account for the readiness with which hippnric acid 
combines with aldehydes, &c., and perhaps it is a general rule that 
methylene-groups situated between a carboxyl radicle and a nitrogen- 
atom react readily with aldehydes. F. S. K. 

Three Isomeric Toluric Acids; Behaviour of Metaxylene in 
the Animal System. By A. Gleditsch and H. Moeller ( Annalen , 
250 , 376—380).—Ortho-, meta-, and para-toluric acids are obtained 
by acting on the chlorides of tMe corresponding toluic acids with 
glycoeine and an excess of sodium hydroxide. Orthotoluric acid crystal¬ 
lises in thick plates soluble in water. It melts at 162*5°. The para-acid 
(Kraut, ibid., 98 , 360) is deposited from water in glistening plates 
soluble in alcohol and in hot water. It melts at 161—161*5°. Meta - 
toluric acid melts at 139°, and is more soluble in water than the para-acid. 
The three toluric acids can also be obtained from the urine of animals to 
which doses of the three isomeric toluic acids have been administered. 
In the organism of the dog, metaxylene is converted into metatoluric 
acid (m.p. 138'5°), not into a liquid toluric acid, as stated by Schultzen 
and Naunyn (Arch. Physiol. Anat. , 1867, 349). W. 0. W. 

Ethyl Benzyleyanosuccinate. By L. Barthe ( Gom.pt rend., 
108 , 836—817).—This compound was obtained by the action of 
benzyl chloride on an alcoholic solution of the sodium-derivative of 
ethyl cyanosuccinate. It forms a colourless, viscous liquid, which 
boils at 220—228° under a pressure of 18—20 mm., and does not 
crystallise at —15°. The yield of ethyl benzyleyanosuccinate is 
slightly greater than the weight of ethyl cyanosuccinate taken. 

0. H. B, 

Derivatives of Paranitrometamidobenzenesulphonic Acid. 

By E. Eger ( Ber 22 , 847—852).— Biazonitrobenzenesulphanic add , 

NQ 2 'CeH 3 <( gseparates in long, yellow needles, when a 49 per cent. 

solution of sodium nitrite (4*2 c.c.) is added to a well-cooled aqueous 
solution of paranitrometamidobeuzenesulphonic acid (6*6 grams), aud 
the mixture kept for some time. It crystallises with water, explodes 
violently when heated, and combines with Schaffer’s /3-naphtholsul- 
phonic acid, yielding a bright orange compound. 

A ruby-red azo-dye, S0 3 Ka*C fi H 3 (N0 2 )‘jN' 2 *C ] oH 6 ‘OH, is obtained 
when the preceding compound is treated with /3-naphthol. It dis¬ 
solves in soda with a violet coloration, but on adding dilute acetic 
acid, it is precipitated in shining green and red dichroic, hygroscopic 
plates. Paraphenylenediaminesulpliom'c acid (compare Griess, Abstr., 
1883, 180), prepared by reducing nitramidobenzenesulphonic acid 
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with stannous chloride and hydrochloric acid, crystallises from dilute 
sulphuric acid in anhydrous, colourless needles, is readily soluble in 
hydrochloric acid, moderately so in water, sparingly in dilute alcohol, 
and insoluble in ether and benzene. It turns green on exposure to 
the air, or when dried at a modeiate temperature. 

When amidoazobenzenesulphonie acid, prepared from “acid-” or 
u fast-yellow ” (compare Grassier, D.R.-P., No. 4186), is reduced with 
the calculated quantity of stannous chloride and hydrochloric acid, 
it yields sulphanilic acid and paraphenylenediaminesulphonic acid. 
If “ acid-yellow ” is diazotised as described by Grassier (loo. cit .), and 
the diazo-compound boiled with alcohol, an azobenzenedisulphonic 
acid, identical with the acid prepared by Limpricht (Abstr., 1882, 
119?) and Rodatz ( Anncilen , 215, 213), is obtained. 

The amidoazobenzenedisulphonic acid which, together with the 
corresponding monosulpbonic acid, constitute “ acid-yellow,” has 
therefore the constitution [S0 3 H: 1ST: N : S0 3 H = 3' : 1' : 1 : 4], and, 
when reduced with stannous chloride and hydrochloric acid, it seems 
to be converted into a diphenylenedTsulphonic acid. F. S. K. 

Sulphobenzoic Acid and its Derivatives. By C. Fahlberg 
and R. Barge ( Ber 22, 754—767).—When benzoicsulphinide is 
evaporated to dryness with excess of hydrochloric acid until the sweet 
taste goes, the residue consists entirely of ammonium hydrogen 
orthosulphobenzoate, CQOH-CeH^SOsNH*, and not of the free acid, 
as stated hy Brackett and Hayes (Abstr. 1888, 279). As therefore 
Bracket and Hayes never had the free acid in their hands, their 
analyses and conclusions are erroneous. 

OrthosuVphobenzoic acid , COOH'CeH^SOsH, can be obtained by 
decomposing the silver salt, prepared by precipitating a concentrated 
solution of the ammonium salt (1 mol.) with silver nitrate (2 mols.), 
with hydrochloric acid or hydrogen sulphide, and evaporating the 
filtered solution; it can also he prepared by decomposing any neutral 
or acid salt with excess of warm, concentrated sulphuric acid. It 
crystallises in prisms with 3 mols. HgO, loses about half its water at 100°, 
and is decomposed at 100—105°. It is readily soluble in water and 

alcohol, hut insoluble in ether. The anhydride, C 6 H 4 <^q )>0, can 

be prepared by treating the acid with acetic chloride, or by heating 1 
the potassium salt with phosphoric chloride at 180°. , It crystallises 
from benzene or ether in large, monoclinic prisms, melts at 118—119°, 
and is very readily decomposed by water. 1 

Ammonium orthobenzaminesulphwiate, OT^CO'CeH^SO^NH*, sepa¬ 
rates when anhydrous ammonia is passed into a hot benzene solution 
of the anhydride. It crystallises from alcohol in slender, colourless 
needles, melts at 255—256°, and is readily soluble in water 5 it does 
not taste sweet, and v^hen boiled' with dilute alkali, ammonia is 
evolved. When heated at 170° with concentrated, hydrochloric acid, 
it is converted into the ammonium hydrogen salt of orthosulphobenzoic 
acid, and when heated alone it is decomposed in a similar manner to 
ammonium orthosulphobenzoate. The silver salt, 

' ‘ NHo / CO*CeH 1 ‘SO & Ag,,’ r 

3 5 


von. lyi. 
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crystallises in plates. The free acid, 1ST H 2 *C0*C 6 H 4 *S 0 3 H, prepared 
by decomposing the silver salt with hydrogen sulphide, separates 
from water in compact prismatic crystals containing 1H 2 0, and is 
readily soluble in alcohol and water. 

Remsen and Hayes (Abstr,, 1888, 153) heated resorcinol with what 
they thought was orthosulphobenzoic acid, but which was in reality 
the ammonium hydrogen salt of this acid, and obtained a compound 
which they named sulphofinorescein, and to which they assigned the 
composition Ci 9 H 12 0 6 S 4- 2H 2 0. This substance the authors find has 
the composition C 13 Hi 3 0 6 S17 4* 2H 2 0, and it is formed by the direct 
combination of resorcinol and the ammonium hydrogen sulphonate 
with elimination of 1 mol. H 2 0. It forms pale-yellow crystals, and is 
readily soluble in water and alcohol, the dilute alkaline solutions 
showing a slight fluorescence. It loses the whole of its water at 120°, 
evolves ammonia when boiled with potash, and is converted into 
resorcinol and ammonium hydrogen orthosulphobenzoate when heated 
at 220° with concentrated hydrochloric acid. It is not hydrolysed 
when heated with alcoholic ammonia, or when boiled with potash or 
baryta, but when boiled with alcoholic potash it is converted into the 
salt CbH^GK^CO-CbH^SOsK. It is, therefore, in all probability 
ammonium dihydroxybenzoylbenzenesulphonate, 

aHaCOHyCO-CA-SOaFH^ 

in which case it would be analogous to dihydroxybenzoylbenzoic acid 
(compare Baeyer, Annalen , 183, 23). 

When orthosulphobenzoic acid (1 mol.) is heated with resorcinol 
(4 mols.), a compound, C 3 i H 20 O 8 S -f 4H 2 0 (sulphofluorescein), is 
formed; if only 2 mols. of resorcinol are employed, a considerable 
quantity of the acid remains unchanged. The properties and consti¬ 
tution of this compound will he further investigated. F. S. K. 

Sulphonephthaleins. By I. Remsen and A. F. Lim (Amer. 
Cliem. J., 11, 73—80).—The substance prepared by heating benzoic 
sulphinide with concentrated hydrochloric acid at 150°, which Remsen 
and Hayes (Abstr., 1888,153) regarded as orthosulphobenzoic acid, is 
really acid ammonium orthosulphobenzoate, CO0H*C 6 H*-SO 3 HH 4 . The 
substance which they obtained by heating this salt with resorcinol 
(loo* cit) crystallises in monoclinic plates, perfectly white and not 
fluorescent *, it is not sulphonefluorescein but ammonium dihydroxy* 
benzoylbenzenesulphonate , C 6 H 3 ( 0 H) 2 -CQ*C & H 4 'S 0 3 NH 4 . 

DiJiydroxybenzoylbenzenesulpionic acid , C 6 H 3 ( 0 H) 2 * 00 *C 6 H 4 , S 0 3 H, 
crystallises in small plates (with 2 mols. H 2 0) with satiny lustre, and is 
very soluble in water; the solution is not coloured by alkalis ; at 120 ° 
it loses water, becoming yellow and finally dark brown, when it gives 
an intense greenish-yellow fluorescence with alkalis. The barium salt 
forms large, pale yellow, monoclinic plates. 

Sulphonefluorescein, 0i S Hi 2 0 6 S 4 - H 2 0, is obtained by acidifying a 
solution in caustic potash of the brown mass mentioned above, as a 
dark reddish-brown substance, sparingly soluble except in alkalis. 
It is still under investigation. A. G. B. 
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Paranitroorthosulphobenzoic Acid. By J. H. Kastle (Amer. 
Ohem. J., 11, 177—199).—The author has obtained this acid in quan¬ 
tity by oxidising in hot solution potassium paranitrotolaeneortho- 
sulphonate (10 parts) dissolved in water (500 parts) containing 
potash (3 parts), with potassium permanganate (22 parts). The pro¬ 
duct is cooled, filtered, evaporated, and treated with excess of hydro¬ 
chloric acid, when the acid potassium salt crystallises in slender, 
white needles. The free acid separates from a hot aqueous solution in 
white needles melting at 110° to a jelly-like mass, which does not 
become perfectly liquid until heated to a considerably higher tempera¬ 
ture. On heating the acid potassium salt, N0a*C 6 H3(S0 3 H)*C00K, 
at 150°, with a little more than its own weight of phosphorus penta- 
chloride, the dichloride Nr0 2 *aH 3 (S0 2 01)*COCl [= 1:3: 4] is 
obtained; this crystallises in slender yellow needles, or in elongated 
flat plates, which become waxy on hea ting, and melt at 60° to a clear 
liquid. The alkyl salts, obtained by the action of alcohols on this 
dichloride, are not analogous to those obtained by Graebe (Ber., 16, 
860) in the case of phthalyl chloride, but are compounds of tbe order 
lf 0 2 *C 6 H 3 (S 0 3 R)*C 00 B; consequently, in the dichloride one chlorine- 
atom is in combination with the carbonyl-group, the other with the 
sulphonie group. The easy formation of nibrobenzoicsulphinide from 
the chloride by treatment either with aqueous or gaseous ammonia, 
also speaks strongly in favour of this view. Gr. T. M. 

* 

Oxidation of Benzene-derivatives with Potassium Ferri- 
cyanide. By W. A. Noyes and W. B. Wiley (Amer. Chem. J,, 11, 
161—164 ; compare Abstr., 1886, 804).— Pamnitroortliosulphamine- 
bmzoic acid, the product of oxidation of paranitroorthotoluenesul- 
phonamide with potassium ferricyanide (Abstr., 1887,727) maybe more 
conveniently prepared as follows :—Potash (30 grams) and potassium 
permanganate (8 grams) are dissolved in water (150 c.c.). The 
mixture is heated by passing steam through it, the amide (5 grams) 
is introduced and the solution shaken vigorously. A 3 per cent, 
solution of potassium permanganate is now added, a little at a time, 
until the liquid, still kept hot by means of steam being blown through 
it, remains green for a few minutes. Alcohol is added to reduce the 
last traces of manganate, the liquid is filtered, nearly neutralised with 
hydrochloric acid, evaporated to a small bulk, strongly acidified and 
extracted with ether. The acid remaining after distilling off the 
ether is converted into barium salt and washed with alcohol, in order 
to remove the remaining traces of unoxidised amide. The free acid 
separates from a hot aqueous solution in small, granular crystals, 
which if heated quickly melt at 172°, if heated slowly at 17 7°; if 
kept at the latter temperature for a short time, the fused mass solidifies, 
being converted into the sulphinide melting at 209°. The barium 
salt, [OcH 3 (N 02 )(S 05 jNH 2 )*COO] 2 Ba, crystallises from hot alcohol in 
fine feathery needles containing 1 mol. H 2 0, from water with a larger 
quantity of water of crystallisation. THe silver salt, CtH^OeAg -f- 
^H»0, crystallises in short,; thick, yellow needles; the salt/ 


3 b 2 
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CfiEW^OgAga + B[ 3 0, 

is a greenish-yellow, crystalline powder. G. T. M. 

Action of Acetic Anhydride on 2 / -Indolecarboxylic Acid. 

By C. Zatti (Ber. 9 22 , 661—665).—3 '-Acetylindole, C 8 H 6 NAe, is 
obtained by beating 2'-indolecarboxylic acid (prepared by Ciamiciau 
and Zatti’s method, Abstr., 1888, 957) with acetic anhydride 
(10 parts) at 220° for seven hours ; the excess of acetic acid is dis¬ 
tilled off under diminished pressure, the residue repeatedly extracted 
with water and the solution neutralised with sodium carbonate. It 
is then filtered, the filtrate extracted with ether and the residue 
obtained by evaporating the ether crystallised from boiling water 
and benzene. It forms small, white needles, melts at 188—190° 
(corn), dissolves readily in hot water and hot benzene, and sublimes 
in plates. It is improbable that the compound is identical with 
v. Baeyer’s acetylindole (Abstr., 1879, 938), which melts at 
182—183°. 3'-Indoleacetoxime, C 8 H 6 l^CMe *. bT*OH, crystallises in 

white needles melting at 144—147°. The position of the acetyl-group 
in acetylindole was determined by fusion with potash ; the product 
yielded 3'-indolecarboxylic acid (Ciamician and Zatti, loc. cit .). 

Diacetylindole, Ci 2 H n N0 2 , is the sparingly soluble substance which 
separates from the hot aqueous extract of the crude product men¬ 
tioned above. It is purified by precipitating the concentrated benzene 
solution with light petroleum, when it separates as a white, crys¬ 
talline powder, melting at 147—150°. It dissolves sparingly in 
boiling water, readily in boiling- benzene, and sublimes in needles. 
When boiled with sodium carbonate, 3'-acetylindole is formed. It is 
very probable that the acetyl-group so eliminated is attached to the 
nitrogen of the indole [Ac 2 = 1; S']. 

It is suggested that v. Baeyer’s acetyl-derivative, melting at 146°, 
may be 1'; 2' diacetylindole, 1ST. H. M. 

Diphenyltriketone, By H. v. Pechmaot (JBer., 22 , 852—853).— 
Nitrosodibenzoylmethane, a crystalline compound melting at 146°, 
yields two bromo-derivatives, namely, dibenzoylmethyl bromide , 
COPlrCHBrCOPh (m. p, 93°), and dibenzoylmethylene bromide* 
COPh*CBiyCOPh (m. p. 95°). The monobromide gives an acetyl - 
derivative, COPh*CH(OAc)*COPh, melting at 94°, which reacts with 
bromine, forming the compound COPivCBr(OAc)’COPh, melting at 
101*5°. The latter can also be obtained by treating the dibromide 
(I mol.) with potassium acetate (I mol.), and when heated above its 
melting point, alone or in solution, it is decomposed into acetic 
bromide and dipbenyItriketon e. 

Di^henyltrikeione, COPh-CG’COPh, forms golden-yellow crystals, 
melts at 69—70°, and boils above 300° without decomposition. It 
combines with 1 mol. H*0, yielding a crystalline hydrate which melts 
at 90°, and at a higher temperature is reconverted into the triketone. 
It dissolves in dilnte soda, and is thereby converted into some new 
compound. When shaken with concentrated, sulphuric acid and 
/benzene containing thiophen, it gives a blue coloration. 

!2t . .•»*. s. "k. ' 
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Diphenyltriehlorethane and its Homologues. By K. Elbs and 
H. Eorster ( 7 . pr, Ohem . [ 2 ], 39, 298—301).—When diphenyl- 
trichiorethane in alcoholic solution is reduced with zinc-dust and 
ammonia, stilbene is the chief product. Ditolyltrichlorethane treated 
in the same way yields paradimethylstilbene (m. p. 177°). 

MetaMxylyltrichlorethane , prepared from chloral and metaxylene, 
crystallises in white grains melting at 106°. It yields metadwylyldi- 
chloreihylene when heated with alcoholic potash; this forms white 
crystals melting at 101 °. 

Baradixylyltrichlorethane crystallises in white needles melting at 
87°, Paradixylyldichlor ethylene, also crystallising in white needles, 
melts at 95°. 

When metadixylyltricblorethane is reduced, it yields metatetra- 
metbylstilbene (m. p, 106°). A. G, B. 

The Third Benziledioxime. By K. Auwers and V. Meyer (Ber., 
22,705—720).—^-Benziledioxime is prepared by dissolving the 7 -mon- 
oxime (m. p. 113—114°) previously described as /3-monoxime (this 
vol,, p. 403) and soda (4 parts) in sufficient cold water to give a clear 
solution, adding hydroxylamine hydrochloride (2 parts), and keeping 
the whole at the ordinary temperature for a day or two, until there is 
no further loss of colour. It is then diluted, strongly acidified with 
hydrochloric acid, and the precipitate, consisting chiefly of the 
7 -dioxime, but containing also small amounts of the a- and a/3-eom- 

? >ounds, is filtered, pressed, and shaken with cold alcohol (10 parts), 
t is then filtered and evaporated spontaneously. The white crystals 
are separated and recrystallised from cold alcohol, when it forms 
slender, lustrous needles. When a small quantity of the dried substance 
is heated on a water-bath, it melts, and at once solidifies to a hard, 
crystalline mass; when this is heated in a capillary tube, it melts at 
164—166°, but again solidifies; it now melts at 200 ° with decompo¬ 
sition. This is due to the substance first losing alcohol of crystallise 
tion, and then at the next higher melting point being converted into 
the / 8 -dioxime (m. p. 207°). It dissolves very readily in the usual 
solvents, except water and light petroleum in which it is insoluble. 
When heated for several days at 100°, it is converted into the 
/3-dioxime; the same change takes place when the alcoholic Solution 
is boiled for some hours, or when an alkaline aqueous solution is 
heated in a water-bath. Strong hydrochloric acid at 100° converts it 
into the /3-dioxime, which is then further decomposed into henzxle and 
hydroxylamine hydrochloride. y-DiaMtylbmzilediomme, CisH w N 2 04 , 
crystallises in slender, white needles, melting at 114—115% and is very 
readily soluble in benzene, carbon bisulphide, and glacial acetic acid, but 
less so in cold alcohol and ether, and insoluble in water; The <y-dipro~ 
yionyldioxime , O 20 H 20 N 2 O 4 , melts at 86—87°, but otherwise resembles 
the acetyl-compound. The ^JBmabutyryl^cowpomd separates from 
the alcoholic solution in very lustrous, microscopic prisms, melts at 
89—92°, and is readily soluble in the usual solvents, except water in' 
winch it is insoluble. When either of these 1 three compounds is 
kept over night with alkali, treated with "Water and acidified* the 
anhydride of the dioxime, identical with that previously obtained 
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Both, from the <*- and */?-dioxime, is formed. The reaction is of im¬ 
portance, as it shows that the 7 -dioxime has the same constitution as 
its two isomerides; it also affords evidence in favour of the view that 
the 7 -dioxime represents that configuration of benziledioxime material 
in which, both isonitroso-groups being attached to corresponding 
positions, elimination of water can readily take place. When a very 
dilute alcoholic solution of the 7 -dioxime is treated with potassium 
ferrieyanide (not quite 3 parts), it is converted into the compound 
CuHioKA, identical with that obtained by oxidation of the a- and 
AjS-dioximes. The molecular weight of the acetjl-derivative was 
determined by Baoult’s method, and the numbers 299 and 303 
obtained; the number required by the formula is 324 

There are at present five oximes of benzile known, two monoximes, 
and three dioximes, and there are already indications of the existence 
of the third monoxime (/3-benzilemonoxime). 

The bearing of these results on the authors’ stereo-chemical hypo¬ 
thesis is discussed (compare Abstr., 1888, 597). N. H. M. 

Fiehtelite. By E. Bamberger (Ber., 22 , 635—637).—The speci¬ 
men of fiehtelite examined by the author was obtained from Kolber- 
moor, near Bosenheim, in Upper Bavaria, where it occurs as a white, 
crystalline efflorescence on the stumps of fossil pine trees which 
project above the surface of the turf. The best solvents for fiehtelite 
are light petroleum and chloroform, and from the former large, 
measurable crystals can readily be obtained. The vapour-density of 
the hydrocarbon is 7*6, and therefore Clark’s formula, C 40 H 70 ( Annalen , 
103, 236), is inadmissible. Fiehtelite is remarkably stable (compare 
Hell, this vol, p, 614), and it is very difficult to obtain derivatives 
from it; one compound, probably dehydrofichtelite, has, however, 
been prepared by heating it with iodine, whereby hydrogen iodide is 
evolved and a yellow syrup obtained. This distils at 290—295° under 
a pressure of 270 mm. as a thick and almost colourless oil, showing a 
beautiful bluish-violet fluorescence. W. P. W. 

A New Diliydroxynaplatlialene. By A. Claus (J, pr. Ohm . [2], 
39, 315—317).—When naphthalene-a-hydrazinesulphonic acid is 
heated with dilute sulphuric acid, fi-najphihol-ct-sulphonic add is ob¬ 
tained; its barium salt was analysed. When this new sulphonic acid 
is melted with potash, p~a~dihydrQ%ynapMhalene, Ci 0 H 6 (GH) 2 , is 
formed; it crystallises from hot water in white crystals melting at 
134—135 9 (uneorr.), and is soluble in most solvents; from benzene it 
crystallises in short prisms. It becomes red on exposure to the air, 
and gives a blue fluorescence in alkaline solation, but not in alcoholic 
solution; some other reactions are given. The acefa/Merivative, 
C*oH e (OAc) 3 , is at first obtained as an oil, but solidifies after a time; 
it crystallises in beautiful, colourless prisms, melting at 73 * (uneorr.). 

By heating /J-naphthol-a*sulphonic acid with phosphorus penta- 
chloride, a chJoronaphtbol melting at 128°, and a diehloronaphthalene 
belting at 48—49° (compare Abstr., 1887, 963), were Obtained. - r 
"Jv ■ ■, „ - ‘ A. G. B, 
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Thionaphthols. By F. Krafft and R. Schonherr (Ber 22, 
821—826).—The authors find that the thiophenol or dihydroxyphenyl 
sulphide obtained by Krafft by boiling diazothiobenzene, prepared 
from thioaniline, with water (Ber., 7, 384, 1164) is identical with 
Tassinari’s hydroxyphenyl sulphide (Abstr., 1887, 807). 

oc-ThionapMfiol , Ci 0 H 7 *SH, is obtained by treating sodium <*-naph- 
thalenesulphonate (20 parts) with phosphorus pentachloride (18*5 
parts), slowly adding the whole product to a cooled mixture of zinc- 
dust (40 parts) and dilute sulphuric acid (1:3) (240 parts), and 
afterwards heating for one to two hours in a reflux apparatus. It is 
a colourless, heavy, strongly refractive oil with a faint odour of 
mercaptan, boils at 152*5—153*5° under a pressure of 15 mm., and at 
286° under the ordinary atmospheric pressure, and has a sp. gr, of 
1*1729 at 0°, 1*1549 at 23°, and 1*0971 at 98*8° (compared with water 
at 4°). The eZ%Z-derivative, Ci 0 H 7 *SEt, is an oil boiling at 167—167*5° 
under a pressure of 15 mm., and has a sp. gr. of 1*1198 at 0°, 1*0797 
at 50°, and 1*0419 at 98*8°. The aceZ?/Z-derivative, CxoHVSAc, boils at 
188° under a pressure of 15 mm., and has a sp. gr. of 1*1519 at 50*1° 
and 1*1138 at 98*8°. The benzoyl-derivative, Ci 0 H 7 *SBz, melts at 
116—117°, and boils at 262° under a pressure of 15 mm. ^-Naphthyl 
sulphide (Armstrong, this Journal, 1875, 803), obtained by distilling 
the lead salt of a-thionaphthol, crystallises from alcohol in slender, 
concentrically-grouped needles, melts at 110°, and boils at 289—290° 
under a pressure of 15 mm. 

/f-Thionaphthol, prepared in like manner from sodium /J-naphtha- 
lenesulphonate, melts at 81°, and boils at 153*5° under a pressure 
of 15 mm., and at 286° under the ordinary pressure, and is readily 
soluble in alcohol and ether, but sparingly soluble in water. The 
ethyl-derivative melts at 16°, and boils at 170*5° under a pressure of 
15 mm.; the acetyl-derivative melts at 53*5°, and boils at 191° under 
a pressure of 15 mm.; the benzoyl- derivative melts at 108°, and boils 
without decomposition at 267° nnder a pressure of 15 mm. /J-naph- 
thyl sulphide, obtained by distilling the lead salt of /J-thionaphthoi 
under a pressure of 10 mm., crystallises in thin scales, melts at 151°, 
boils at 295—296° under a pressure of 15 mm., and is sparingly 
soluble in hot alcohol, readily soluble in carbon bisulphide. 

W. P. w. 

a-Tetrahydronaphthylamine. By E. Bamberger and F. Bordt 
(Ber., 22, 625—634).—The following azo-colouring matters have 
been prepared from a-tetrahydronapkthylamine. Bh enylazo-a.-teira- 
hydronaphthylamine, Phdtf 2 *C IO H 10 *NH 2 , crystallises from alcohol in 
beautiful steel-blue needles showing a vitreous lustre, and is slightly 
soluble in water, benzene, and chloroform, but readily soluble in 
alcohol and ether forming dark Bordeaux-red solutions. Sul - 
]p}^^henylazo^ietrahydrmQ(phthylamine, S0 3 H* C 6 H 4 *N 2 *CioHio*NH 2 , is 
sparingly soluble in cold but readily soluble in hot water and in 
alcohol, yielding dark orange-red solutions. The sodium salt crystal¬ 
lises from water in bright orange-red fables, showing a diamond lustre. 
to-Tetrahydranaphthylazo-a-naphihylamine, OioHu*N , 2 »GioH 6 *NHi, is ob¬ 
tained by diazotising a-tetrahy dron aphthylamine and adding the 
diazo-compound to an acetic acid solution of a-naphthylamine. It 
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crystallises from alcohol in tufts of slender, brick-red, silky needles, 
and melts at 135°. In this reaction a second compound is also 
formed which is less soluble in alcohol, crystallises in small green 
cubes, and dissolves in acetic acid with a violet colour. a~Tetrahydro~ 
naphthylazoresordnol, Ci 0 H u *N 2 * C 6 H 3 (OH) 2 , crystallises from alcohol 
in slender, brick-red scales, and dissolves in alcohol, concentrated 
sulphuric acid, and alkalis with a dark, Bordeaux-red colour. 

A comparison of the absorption-spectra of azo-dyes obtained from 
#-naphthylamine and a-naphthol, and from the tetrahydrogenated 
compounds, shows that in concentrated solutions strong absorption 
takes place in the blue and violet, and that in more dilute solutions 
the maximum absorption occurs between the green and blue. In the 
case of the colouring matters belonging to the normal series, absorp¬ 
tion commences at some point between the yellow and green, whilst 
in tbat of colouring matters derived from the hydrogenated com¬ 
pounds, it commences at some point in the green or bine. In the 
table, the figures give the wave-lengths at which absorption com¬ 
mences. 


a-ISFaphthylamine combined 
with 

A. 

Tetrahydro-a-naphtbyl- 
amine combined with 

A. 

Diazobenzene chloride.. 

Sodium diazobenzenesulpho- 
rmte.. .... 

557‘6 

1 569*84 
531-35 

Diazobenzene chloride...... 

Sodium diazobenzenesulpho- 
uate .,. t . 

538-47 

532-35 

508*24 

Diazobenzenesulphonic acid.. 

Diazobenzenesulphonic acid. 

a-Haphthol combined with, 


Tefcrahydro-a-naphthol 
combined with 


Diazobenzene chloride. 

Sodium diazobenzenesrdplio- 
nate.... 

534-65 

562-19 

Diazobenzene chloride.. 

Sodium diazobenzenesulpho-' 
nate 

492 *93 

506*58 




a- Teirnhydronaphthonitnle^ C^Hu*CK, prepared by Sandmeyer’s 
method from tetrahydro-a-naphthylamine hydrochloride, is a colour¬ 
less, viscid liquid, having a slight nitrile-like odour and boiling at 
277—279° under a pressure of 721 mm. Tetrahydro-«-naphthol is 
also formed in the preparation of the nitrile, and constitutes about 
one-third of the product. When the nitrile, dissolved in alcoholic 
ammonia, is treated with hydrogen sulphide and allowed to remain for 
some days at 30—40°, a.4etmhydronaphthothiamide, CioHu'CS^NJI*, 
is obtained ; it is a dark yellow oil. Digestion with alcoholic potash at 
160^170° for five to six hours converts the nitrile into a mixture of 
amide and acid; a- tetrakydronaphtJiam%de > C i0 H n *CONH 2 , crystallises 
in flat, satiny needles, melts at 182°, and is sparingly soluble in cold 
water; &4eirahydrmaphihoic acid, C^Kh’OOOjBl, crystallises in slender 
"prisms, melts at 128°, and is sparingly soluble in cold alcohol and in 
,J0 water. t , ■ - IiV r'< 

^^hydronaphthylamine : is ^iafotifed, and the ' 
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compound reduced with stannous chloride, a-tetmhydronaphthyIhjdr- 
azine hydrochloride , CioHn'NH'NHgyHCl, is obtained in silvery 
scales. The base crystallises from light petroleum in white prisms 
which aggregate in the form of long needles, is sparingly soluble in 
water, readily soluble in alcohol, ether, benzene, and hot petroleum, 
and reduces Fehling’s solution at a temperature of 30—40°. 
When suspended in boiling water and treated with copper sulphate 
solution, it is converted into <x4etrahydrona])hthalene, C l0 Hi 2 , which 
is a colourless oil, having a strong odour of naphthalene and boiling 
at 206° under a pressure of 708 mm. W. P. W. 

Relation between the Chemical Properties and Constitution 
of Hydrogenated Bases, By B. Bamberger (Ber., 22, 767—778).— 
In order to distinguish the two classes of hydrogenated bases derived 
from a - and /3-naphthy lam in e, the author proposes that those con¬ 
taining both the amidogen and the added hydrogen atoms in the same 
nucleus shall be termed ££ alicyclic ” (a\ei(/>xp and cyclus), and those 
containing amidogen in the one and the four added hydrogen atoms 
in the second nncleus shall be termed “ aromatic ” tetrahydro-bases. 
A comparison, based on the researches of the author in conjunction 
with Muller (Abstr., 1888, 599, 712), Altbausse (Abstr., 1888, 959), 
Bordt (preceding Abstract), and Baumann ( Ber 22, 963), is insti¬ 
tuted between the properties of the two classes of tetrahydro-bases. 

W. P. w, 

1: l'-Naphthylenediamine. By 0. Hinsberg (Ber., 22, 861).— 
1 : P-Naphthylenediamine is known to resemble orthodiamines in 
forming condensation compounds with various reagents. The author 
finds, however, that it does not form an azine on treatment with 
phenanthraquinone and thus differs from the true orthodiamines. 

W. P, W. 

Hydronaphthalic Acid. By P. Anselm (Ber., 22, 859—860).— 
On reduction with sodium amalgam, n&phthalic acid is converted into 
dihydronaphthaMc acid , Ci 0 H 8 (COOH) 2 , and a second rednetion pro¬ 
duct. Bihydronaphthulic acid is crystalline, decomposes at 3 99° with 
the evolution of carbonic anhydride and water, and is readily soluble 
in warm alcohol, sparingly soluble in ether, benzene, and water. 

W. P. W, 

a-Naphtholsulphonic Acids, By P. Bender (Ber., 22, 993— 
1000).—The methods hitherto described for the purpose of character¬ 
ising the various a-naphtholsulphonic acids (estimation of the water 
of crystallisation of salts, &c.), are untrustworthy, since they fail to 
sharply distinguish one acid from another. It is possible, however, 
to identify each of the known a-naphthol sulphoni c acids by its be¬ 
haviour with diazo-compounds and nitrous and nitric acids, and the 
author describes the reactions of each with these reagents; No 
methods of separating the various acids from the product obtained 
on sulpbonating a-naphthol are given, an# it would seem that the 
acids examined were technical products prepared in the ordinary way 
by the methods given in the various patents to which reference is 
mada 
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The following a-naphtholsulphonic acids have been prepared:— 

(1.) a-Naphfcholsulphonic acid (Schaeffer, Annalen , 152, 293 ; 
Baum, German Specification B 4197 of June 30, 1883). 

(2) as-Kaphthol-^-sulphonic acid [OH : S0 3 H = 1:4] obtained 
from naphthionic acid (Neville and Winther, Trans., 1880, 632; 
Actiengesellsehaft fur Anilin fabrikation, German Patent 46307) ; 
these acids are characterised by forming azo-dyes, by yielding 
dmitro-iB-naphthol on treatment with nitric acid (the nitration 
being attended with the formation of resinous substances and the 
production of a red coloration), and by forming well-crystallised 
nitroso-compounds, which, on nitration, are readily converted into 
dinitro-a-naphthol. 

(3.) a-Naphtholsulphonic acid (Liebmann, German Specification 
L 4327). This acid forms azo- and disazo-dyes, gives a small yield 
of dini tro-a-naphtholsulphonic acid on nitration, red vapours being 
evolved, and forms a well-crysfcallised nitroso-derivative, which is 
converted by nitration into dinitro-«-naphtholsu!phonic acid.' 

(4.) a-Naphthol disulphonic acid employed technically for the pro¬ 
duction of dinitro-aunapkthol. This acid yields neither azo-dyes nor 
nitroso-deri vati ves. 

(5.) a-Naphtholdisulphonic acid (Leonhardt and Co., English 
Patent 11318, of August 18, 1887, &c.). This acid yields azo-dyes 
and nitroso-compounds, and on nitration behaves like Liebmann’s 
acid, forming dinitro-a-naphtholsulphonic acid. 

(6.) a-Naphtholtrisulphonic acid (Badische Anilin- und Sodafabrik, 
German Patent 10785). This acid forms neither azo-dyes nor 
nitroso-compounds, and on nitration is readily converted into dinitro- 
a-naphtholsniphonic acid. 

The action of sulphuric acid on #-naphthol is complicated by the 
fact that certain of the sulphonic acids readily undergo partial 
hydrolysis in the presence of the hot and relatively dilute sulphuric 
acid formed in the process of sulphonation, whilst others of the acids 
are stable under the same conditions. An examination of the sulpbo- 
nation product of a-naphthol seems to show that with fuming sulphuric 
acid, Schaeffer’s and Neville and Winther’s acids very rapidly undergo 
further sulphonation, forming, first, the disulphonic acid No. 4, and 
then the trisulphonie acid which by partial hydrolysis is converted 
into the disulphonic acid No. 5 ; with ordinary sulphuric acid, a small 
quantity only of trisulphonie acid is formed, the disulphonic acid 
No. 4 being converted into the isomeric No, 5 acid, W. P. W. 

Constitution of apMhylamme-a-sulphonic Acid. By S. 
PoESiii m (JBer^ 22, 619—620).—The bromonaphthalenesulphonie 
acid obtained by Sandmeyer’s method from ^-napbthylamine-a-sul- 
phonic acid can be converted into a dibromonaphthalene which melts 
, at 75°, and is identical with that described by meldola (Trans., 1885, 
497). - Meldola has assigned the constitution 1 : 2 / or 1 ; 3' td 
this dibromonaphthalene. The dichloronaphthalene obtained from 
/i-Daphthylamine- 4 z-sulphonic acid melts at 62° (Abstr., 1887, 962), 
and, inasmuch as Erdmann and Kirchhoff have assigned the constitu¬ 
tion 1:2' to a dichloronaphthalene melting at 61*5° (this vol., p. 150), 
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it follows in the author’s opinion that yS-naphthy lamine-«-sulphonic 
acid has the constitution [S0 3 H : ISrH 2 = 1: 2']. (Compare Armstrong 
and Wynne, Proc., 18S9, 50). W. P. W. 


Hydroxysulphonaphthoic Acids. By K. Konig- ( Ber 22, 
787—789).— cz-Bydroxysulphonaphthoio acid, OH*C W H 5 (COOH)-S0 3 H 
+ 5H 2 0, is prepared by adding a-hydroxynaphthoic acid (1 part) to 
a well-cooled mixture of sulphuric acid containing 20 per cent, of 
sulphuric anhydride (2 parts), and concentrated sulphuric acid 
(3 parts), and afterwards heating the solution at 60°. It crystallises 
in small shimmering needles, and is readily soluble in water and 
alcohol. The sodium hydrogen salt, CnE^OeSNa, crystallises in 
slender, silky needles ; the basic sodium salt, CnH 6 0 6 SNa 3 , crystallises 
in long needles, which rapidly effloresce on exposure to the air; the 
barium hydrogen salt, (CuH 7 C> 6 S) 2 Ba, and normal barium salt, were 
also prepared. 

x-iLydroxydisulphonaphthoic acid, OH*Ci 0 H 4 (COOH)(SO 3 H)a + 
4H 2 0, is obtained by sulphonating a-hydroxynaphthoic acid with four 
times its weight of fuming sulphuric acid. It crystallises in stellate 
groups of white needles, and is very soluble in alcohol and water. 
The potassium hydrogen salt, C n H 6 09 S 2 K 2 , and normal barium salt, 
(CnH 5 09 S 2 ) 2 Ba 3 , are described. W. P. W. 


Hystazarin Compounds. By A. Schoeller (Ber., 22, 683— 
685; compare Abstr., 1888, 1203 ).—Barium hystazarin, CuH 6 0 4 Ba t 
is formed when an alcoholic solution of hystazarin is treated with a 
few drops of ammonia diluted with water, and precipitated with 
baryta-water. It is quickly filtered, and the dark blue salt dried, 
first over sulphuric acid, and then at 130°. The calcium compound is 
a dark violet precipitate. The diethyl ether, CuH 6 0 2 (0Et).,, is obtained 
together with the mon-ethyl compound, when equal parts of potash 
and hystazarin are treated with a little water, and boiled with ethyl 
iodide (5 parts) for three hours. The excess of ethyl iodide is dis¬ 
tilled off and the residue filtered. The precipitate, which is the 
diethyl compound, crystallises from alcohol in light yellow needles 
melting at 160—163°. The monethyl ether,. OEtC 14 H$Og'OH, is pre¬ 
cipitated from the alkaline solution by acid, and crystallised from 
alcohol. It forms yellow needles, which melt at 234—240°, and 
dissolves in alkalis and in ammonia, yielding carmine-red solutions. 

Hystamrin tetracety loxanthranol, C 6 H 4 <^OgH^OAc) 2 , is 

prepared by boiling hystazarin (1 part), sodium acetate (1*5 part), 
acetic anhydride (12 parts), and zinc-dust (3 parts), for three hours. 
It crystallises from alcohol in long, colourless crystals melting at 
217—219°. When the acetyl groups are removed by Liebermann’s 
method, a reduction-compound of hystazarin, O^HisOe, is formed. 
This dissolves in alkalis with green colour. ; * 3$T. H. M, 


Perhydrid.es of the Higher Aromatic Hydrocarbons. By O. 
'IrtfeBRRMANN and L. Spxegbl (Ber.> 22, 779—781; compare this vol., 
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p. 405 ).—Thenanthrem perhydride , CuH^, is obtained, together with 
a small quantity of a compound poorer in hydrogen, when phenan- 
threne (1 part) is heated at about 250° for 12 to 16 hours with 
amorphous phosphorus (1J parts), and hydriodie acid of sp. gr. 17 
(5—6 parts). It melts at —3°, and its sp. gr. at 20° is 0*933. . It is 
not acted on by nitric acid, bromine, or fuming sulphuric acid in the 
cold, and it is only slightly attacked by a boiling glacial acetic acid 
solution of chromic acid. When distilled over zinc-dust, it is to a 
great extent decomposed, yielding only small quantities of phenan- 
threne, bat also relatively larger quantities of anthracene. 

Eetene dodecahydride , C 16 H 30 , prepared in like manner, is a colourless 
oil with a bluish fluorescence, boils at 336° (uncorr.), and is sparingly 
soluble in cold glacial acetic acid. It yields small quantities of retene 
when distilled over zinc-dust, and when treated with bromine in 
carbon bisulphide solution, hydrogen bromide is rapidly evolved. It 
is only slowly acted on by cold, fuming nitric acid, but it is readily 
attacked when boiled with chromic acid in glacial acetic acid solution. 

Fieene perkydride, C^H^, is obtained, together with smaller quan¬ 
tities of picene icosHiydride, C 2 2 H W (an oil boiling about 360°), when 
pieCne is reduced with hydriodie acid, as described above. It crystal¬ 
lises from alcohol in colourless needles, melts at 175°, boils above 
360°, and in behaviour resembles retene and phenanthrene perhydrides. 
It yields picine when distilled over zinc-dust. 

Ac-enaphthene perhydride, Ci 2 H 2 o> is a colourless liquid boiling at 
235—236° (uncorr.). 

Fluorene perhydride, is a colourless liquid boiling at 230° 

(uncorr.). 

The authors think it probable that many of these hydrides may 
occur, not only in coal-tar, but also in the tar obtained from lignite. 
(Compare Liebermann, Abstr., 1878, 861.) F. S. K. 

Reduction of Nitro-camphor to Nitroso-eamphor. Bv P. 
Cazsnbuve (Gompt rend., 108, 857—859).—300 grams of chloro- 
nitro-camphor and 1500 grams of alcohol of 93° were boiled for about 
half an hour with a zinc-copper couple made by the action of a solu¬ 
tion of 100 grams of cupric sulphate on 600 grams of granulated 
zinc. The liquid was filtered, the filtrate distilled to dryness, the, 
cupric oxychloride removed by treatment with warm dilute hydro¬ 
chloric acid, and the residue recrystallised from alcohol, The nitroso- 
eamphor thus obtained is a white, crystalline solid, insoluble in water, 
and only slightly soluble in cold alcohol, but more soluble in boiling 
alcohol or benzene. It alters when exposed to light, becomes greenish, 
and gives off: nitrogen oxides. It is neutral to litmus and orange III, 
but acid to phenolphthalein. The rotatory power as determined with 
a 3*81 per cent, solution in benzene is [<*]d. as- -f 195°. Mtro-camphor 
is strongly laavogyrate. Nitroso-eamphor does not melt before decom¬ 
posing ; at 180° it suddenly becomes green, intomesoes, and evolves 
nitrogen oxides. If thrown on red hot platinum, it detonates. It 
'dissolves ia alkalis, but seeuts to alter when the solutions are boiled* 
fused with potassfe^ hydroxide at 150* it yields 

no ‘ action on f$p?ie uMpmdeu ■ yuxnihg. 
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nitric acid, or a mixture of nitric and sulphuric acids, convert it 
almost quantitatively into equal molecular proportions of camphoric 
acid and camphoric anhydride. Tin and hydrochloric acid reduce 
nitroso-camphor to an amido-derivative identical with that obtained 
by the reduction of nitro-camphor. The three compounds seem to 
have the constitution— 


r tt .cHm 

OAK;,,, 


CO 


r TT ^CH-NH 2 

c ^<bo ' 


The reduction of a nitro-derivative to a nitroso-derivative in this 
manner is unusual. Reduction does not take place if absolute 
alcohol is used. The water present yields hydrogen, and the chlorine 
in the chloronitro-camphor is first removed in the form pf cuprous 
chloride, which then changes into cupric chloride, and finally forms 
cupric oxychloride. C. H. B» 


The Camphor Series. By E. Beckmann (. Annalen , 250, 322— 
376).— Menthone , discovered by Moriya (Trans., 1881, 77) and in¬ 
vestigated by Atkinson and Yoshida (Trans,, 1882, 50), is a mixture 
of two isomerides, one of which is dextrogyrate and the other Isevo- 
gyrate. The Icevomenthone , Ci 0 Hi 8 O, is prepared by actively shaking 
together 45 grains of crystallised menthol with a solution of 60 grams 
of potassium dichromate in 300 grams of water and 50 grams of 
strong sulphuric acid. The temperature of the solution at the 
beginning of the operation should be about 30°. The temperature 
generally rises to 55° in about half an hour, and then falls. If the 
temperature does not reach this point, the mixture is carefully 
warmed; if, on the other hand, the temperature rises rapidly, the 
mixture is cooled down to 55°. The menthone is extracted from the 
crude product with ether, the extract is washed with water and with 
dilute alkalis until colourless. It is then rapidly distilled in small 
quantities at a time in a current of steam and dried over anhydrous 
sodium sulphate. Lasvomenthone is a colourless liquid with a bitter 
taste and an odour of peppermint. It is sparingly soluble in water, 
but mixes readily with other solvents. It boils at 207°, and its 
sp. gr, at 20° is 0*896. The molecular weight as determined by 
fiaoultfs method, using benzene as the solvent, corresponds with the 
formula C^H^O. The molecular refraction for the sodium line is 
46*41. The oxime is prepared by adding sodium hydrogen carbonate 
to an alcoholic solution of menthone and hydroxylamine hydrochlo¬ 
ride. The mixture is warmed for some minutes, and on the addition 
of water, the oxime separates as an oily liquid which so,on crys¬ 
tallises. It is purified by recrystallisation from dilute alcohol, ether, 
or light petroleum; it melts at 58°. Raoult’s method of determining 
the molecular weight by the depression of the freezing point of 
acetic acid gives results agreeing with the formula CioH 18 ROH when 
dilute solutions are used, but the molecular weight increases with 
the concentration of the solution. If benzene is used, values ranging 
from 251 to 292 are obtained. The oxime dissolves readily in dilute 
acids, but ether extracts the oxime from these acid solutions. 

The; hydrochloride, CioHisKQHjHOl, prepared by passing dry hydro- 
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gen chloride into an ethereal solntion of menthoneoxime, crystallises 
from absolute alcohol in plates, and is decomposed by water; it melts 
at 118—119°. A sodium compound is formed when solid sodium 
etboxide is added to an ethereal solntion of laevogyrate menthone¬ 


oxime. 

Dextromenthcme is prepared by freezing a mixture of 10 parts of 
strong snlphnric acid and 1 part of water: 2 parts of menthone are 
added to the frozen acid, and the mixture is actively shaken. The 
temperature is slowly raised to 30°, and the product is poured on to 
a large quantity of ice. The dextromenthone is extracted with 
ether and purified in the same way as laevomenthone. It closely 
resembles its isomeride in its properties; it boils at 208°, and its 
sp. gr. compared with water at 20° is 0*9. The oxime is liquid. The 
determination of its molecular weight by Raoult’s method gives 
si mil ar results to those obtained with the laevo-oxime. The hydro¬ 
chloride melts at 95—100°, and deliquesces on exposure to the air. 
The sodium compound resembles the corresponding isomeric sodium- 
derivative. 


Dilute snlphnric, hydrochloric, or acetic acids convert both laevo- 
and dextro-mehihpne into a mixture of laevo- and dextro-menthones, 
which turns the ray of polarised light to the right. Alkalis and even 
water yield similar results. The rotatory power of the menthones 
slowly changes at the ordinary temperature; _the change takes place 
more rapidly at a high temperature. 

Dextrocampbor is not inverted by the action of heat, acids, and 
alkalis like the menthones. The oxime and its hydrochloride are 
both laevogyrate. Lsevocamphor is not inverted by treatment with 
strong sulphuric acid. The oxime and its hydrochloride turn the ray 
of polarised light to the right. Determinations of the molecular 
weight of the two isomeric camphors give results agreeing with the 
formula O i0 Hi 6 O. The oximes are deposited from a mixture of ether 
and light petroleum in monoclinic crystals; the crystals are hemi- 
morphous. In the oxime of dextrogyrate camphor, the clinodome 
predominates on the left side of the ci^ystal, and in the oxime of the 
laevogyrate camphor it predominates on the right. Menthol and men¬ 
thoneoxime are not inverted by dilute acids or alkalis. The following 
table exhibits the specific and molecular rotation of the compounds:_ 



Laevogyrate menthol.... 

Laevogyrate menthone .. 
Dextrogyrate menthone. 
Laevogyrate borneoi .. .. 
Dextrogyrate borneoi... 
Lsevocamphor ......... 

Dextoocamphor ........ 


+ 37*74 +57-66 
—44*22 -67*21 
+ 44*22 +67*211-42 
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Menthol is a derivative o£ benzene hexahydride of the constitution 
[Pr : Me : OH = 1:4:5], menthone being regarded as its ketone. 

The paper concludes with a discussion of the geometrical constitu¬ 
tion of these compounds. W. 0. W. 

Gymnemie Acid. By D. Hooper (Ghem. News , 59, 159—160).— 
Gymnemie add occurs in combination in the leaves of Gymnema 
sylvestre , G. Ursula, and G. montanum, and is precipitated by mineral 
acids from the aqueous solution of the alcoholic extract of the leaves. 
The dry acid, C 33 H 6 & Oi 2 , melts at 60°, decomposes above 100°, is a 
brittle, black resin, greenish when in powder, soluble in alcohol, ether, 
benzene, and chloroform, slightly so in amyl alcohol and carbon bisul¬ 
phide, insoluble in water. With potash, soda, or ammonia, it forms 
a red solution from which it is reprecipitated by acids. It is also 
dissolved by concentrated sulphuric or nitric acid with a red colour, 
and in both mixtures it is destroyed and precipitated by water j but 
by prolonged contact with nitric acid, it forma a soluble nitro-com- 
pound. It is precipitated by lead acetate, silver nitrate, ferric chlor¬ 
ide, and by barium and calcium salts, but not by tannin, picric acid, 
or gelatin. It forms insoluble salts with alkaloids. # It is a glucoside, 
and although neither it nor its salts have been obtained in crystals, 
analyses of the acid and the lead and silver salts, also the alkali 
saturating coefficient, indicate that it has the above composition and 
is monobasic. D- A. L. 

Thiazoles from Thiamides. By A. Hantzsch (Annalen, 250, 
257—273).—The thiazoles closely resemble the pyridine-bases in 
their physical properties, for instance, in boiling point, odour, and 
solubility. They are mobile liquids with a neutral reaction to litmus j 
their salts have an acid reaction. The mono- and di-alkyl thiazoles 
are formed by the action of thiamides on «-chloraldehydes or 
a-chloroketones. The thiamides of the fatty acids are most conve- • 
niently prepared by a modification of Hofmann’s method: for example, 
thiacetamide is prepared by warming for a few minutes an intimate 
mixture of acetamide (5 mols.) and phosphorus pentasulpbide 
(1 mol.) with several times the volume of benzene. 

UnCMe 

*-^-Dimetbylthiazole, prepared by the action of 

, chloracetone on thiacetamide. As this action is very energetic, it is 
advisable to add alcohol or water to moderate its violence. Most of 
the properties of this substance have already been enumerated by 
the author (Abstr., 1888, 574). The liquid boils at 144—-145*5° 
(corr.), and its sp. gr. at 15° is T0601. The platinochhride forms 
thick prisms soluble in water; it melts with decomposition at 215°. 
The picrate melts at 137—138°, but dimeihylpyridine picrate melts 
at 159—161°. The double salt, C 6 H 7 HS,HCl,4i.HgCl* *f 4H 2 Q, is 
precipitated when an excess of mercuric chloride is added to a strong 
solution of dimethylthiazole hydrochloride. The salt melts at 110°, 
and is freely soluble in water. Dimetbylthiazole produces in a solu¬ 
tion of mercuric chloride a precipitate of the composition, 

C fi H t SN,2HgCl 2 . 
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This compound is sparingly soluble in cold water, but dissolves freely 
in dilute hydrochloric acid. It melts with decomposition at 176—177°. 
The meihtodide , CsBUSNjMel, is soluble in water, and forms fine 
crystals. It decomposes about 225°. 

Ethyl dimethylthiazoleearboxylate, n.^^ e ^C*COOEt (Abstr., 

1888, 574), crystallises in needles, melts at 50—51°, and boils at 
242—242*5° (corr.). It is soluble in alcohol and ether, and unites with 
mineral acids to form salts. It is not decomposed by boiling with 
hydrochloric acid and potassium chlorate. 

NmCMe 

prMethyl-<x-jphenyltkiazole t melts at 68*5°, and boils at 

284° (corr.). The hydrochloride and hydrobromide are partially 
decomposed by water, in which they are sparingly soluble. 

^-Methylthiazole (Zoc. dt) is prepared by adding thiacetamide 
to crude monochloraldehyde obtained by the action of anhydrous 
oxalic acid on monochloracetal at 140°. The base is miscible with 
water; it boils at 127*5—128° (corr.). The hydrochloride and 
hydrobromide form deliquescent needles. The piorate forms yellow 
needles, soluble in alcohol and benzene; it melts at 145—146°. The 
platmochloride forms six-sided plates and flat needles, and is freely 
soluble in water; it melts at 199° with decomposition. The mercuro- 
ehloride crystallises in rhombic prisms melting at 111—112°. The 
double compound of the base with mercuric chloride melts at 154*5°. 
The monomethyl base differs from dimethylthiazole in giving no pre¬ 
cipitate with silver nitrate, and by being completely oxidised by a 
mixture of hydrochloric acid and potassium chlorate. W. 0. W. 

TMazoles from Amidothiazoles. By G-. Popp (Annalen, &50, 
273—280).—Amidothiazoles are converted into ihiazoles by acting 
on them with nitrous acid and decomposing the product by boiling 
alcohol. 

A good yield of thiazole is obtained by gradually adding an alcoholic 
solution (20 per cent.) of ethyl nitrite to 10 grams of amidothiazole 
hydrochloride dissolved in 300 grams of (98 per cent.) boiling alcohol. 
The product is evaporated with water, filtered, rendered alkaline 
hy the addition of potash or potassium carbonate, and distilled; solid 
potassium hydroxide is added to the distillate until the thiazole 
separates out; it is then dried over potassium hydroxide and distilled. 
Thiazole is a colourless, mobile, highly refractive liquid. It is hygro- 
seopic, and boils at 116*8°. Its sp. gr. at 17° is 1*1998 compared with 
water at the same temperature. The hydrochloride forms small, 
deliquescent crystals. The platmochloride, (C 3 H 3 SN)«,H«PtOh' *f 
2H 3 0, crystallises in prisms soluble in alcohol and in hot water. It 
melts at 110° and decomposes at 250°. The aurochlorxde, 

C s H 3 SN,HAuCl4, 

crystallises from alcohol in small prisms; this salt melts with decom¬ 
position at 248—250°. The picrate melts at 151°, and is deposited from 
hoi water in silky needles. The mereurochloride, C a H 3 ©N,HHg01s, 
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forms silky needles, and melts at 103—104°. The compound 

C 3 H a SN,HgC]* melts at 202—204°. 

a-Methylthiazole has been described by Arapides (Abstr., 1888, 
573). The aurochloride melts at 184—185° with decomposition. A 
large excess of a concentrated solution of mercuric chloride produces 
with a-mefchylthiazole, in the presence of hydrochloric acid, a crystal¬ 
line precipitate of the mercuroehloride melting at 119°. In the 
absence of hydrochloric acid a double compound is formed, which 
melts at 148°. cc~Phenylthiazole, also described by Arapides (this 
vol., p. 414), melts at 52°, and boils at 273°. The salts crystallise 
well, but are decomposed by water. The hydrochloride melts at 80°. 
The platinochloride, (CglbrNS^jHaPtCle + 2H 2 0, forms long needles 
and melts at 196°. The aurochloride is deposited from alcohol in small 
needles, almost insoluble in water; it melts with decomposition at 
174—175°. The picrate melts at 164—165°, and the mercuroehloride 
at 152—153°. W. O. W. 


Action of Thiocyanates and Thiocarbamide on Chlorinated 
Ethyl Acetoacetate. By H. Zdrcher (Annalen, 250, 281—294).— 
Ethyl hydroxymethylthiazolecarboxylate has been described by 
Hantzsch and Weber (Abstr., 1888, 258). On the addition of an 
aqueous solution of hydroxy]amine to an alcoholic solution of the 
ethereal salt, methylthiazolehydroxamic oxide , 

0 (C3^SMe* CO * NH*OH) 2j 


is formed, and is obtained after evaporating the alcohol in transparent, 
prismatic crystals, sparingly soluble in water, ether, and benzene. 
This compound melts about 215—220° with decomposition. Ethyl 
hydroxymethylthiazolecarboxylate forms potassium and sodium salts, 
which are sparingly soluble in cold water, but dissolve more freely in 
warm alcohol and in warm water. In order to obtain the free acid, 
the ethereal salt is dissolved in an excess of an alcoholic solution of 


potassium hydroxide; after two days the alcohol is removed by 
evaporation, the residue dissolved in water, neutralised with nitric 
acid, and the acid precipitated by silver nitrate. The silver salt is 
suspended in water and decomposed by hydrogen sulphide. Methyl- 

hydroxythiazolecarboxylic acid, melts at 100° in 


its water of crystallisation. The anhydrous acid does not melt at 
200°, but blackens. The acid is freely soluble in water and alcohol. 
The ammonium mli> CeNSHiCVNHi 5H 2 0, crystallises in needles, 
and is freely soluble in water. The salt has a neutral reaction. 

The hydrochloride of ethyl amidomethylthiazolecarboxylate > 


COOEt-OsNSMe-NHaOl, 


is formed by the action of ethyl monochloracetoacetate on thiocarb¬ 
amide, It crystallises in prisms. Sodium hydroxide throws down a 
crystalline precipitate of the ethereal salt from solutions of the hydro¬ 
chloride. Ethyl aruidomethylthiazolecarboxylate melts at 175 c and 
dissolves freely in mineral acic}s and alcohol. The nitrate and platino- 
vol, nvi. 3 o 



726 


ABSTRACTS OF CHEMICAL PAPERS. 


chloride are crystalline. A solution of the ethereal salt in an alcoholic 
solution of potassium hydroxide soon deposits crystals of potassium 
amidomethylthiazolecarboxylate. The free acid is liberated by the 
action of dilute acetic acid on the potassium salt. It is a white, 
crystalline powder, which decomposes without melting. dissolves 
in acids and in alkalis, but is insoluble in most neutral solvents. The 
hydrochloride crystallises in plates. The platinochloride , 

3C s H 6 NAS,2H 2 PfcCl 8 , 

is crystalline. The potassium salt forms precipitates in solutions of 
silver, mercury, zinc, lead, tin, cadmium, and ferric salts. 

Ethyl dichloracetoacetate acts on barium thiocyanate, forming a 
small quantity of a crystalline compound, CuH 16 0 7 N 2 S 2 , melting at 
160—165°. 

Ethyl dichloracetoacetate has no action on thiocarbamide. 

w. c. w. 


Selenocyanogen- and Selenazole-compounds. By G-. Hofmann 
(.Annalen , 250, 294—322).— Selenocyanacetone , COMe*CH 3 *SeCN, is 
obtained in an impure state by acting on monochloracetone with 
potassium selenocyanate. 

Ethyl selenocyanacetoacetate , COMe*CH(SeClsr) , COOEt, is prepared 
by the action of ethyl monochloracetoacetate on potassium seleno¬ 
cyanate. Selenocyanacetophenone , COPh-CHo’SeCISr, formed by boiling 
an alcoholic solution of monobromacetophenone and potassium 
selenocyanate, is crystalline, and melts at 85°. This substance has a 
great tendency to form resins. All attempts to convert the seleno- 
cyanoketones into the isomeric hydroxyselenazoles failed. Seleno- 
cyanacetic add, COOH'CH 2 *SeCN, is prepared by warming a concen¬ 
trated solution of potassium monocbloracetate with solid potassium 
selenocyanate. The potassium salt crystallises, in plates soluble in 
water. The acid crystallises in yellow needles and melts at 
8,4—85°; it is finely soluble in water, alcohol, and ether, and 
decomposes carbonates. The salts are not characteristic. The BeOS’ 
radicle is not capable of faking up water to form the group SeCOJSTHa, 
and in this way give rise to selenazole-derivatives. 


a-Methylselenazylamine hydrochloride is formed on gently warming 
a mixture of selenocarbamide and monochloracetone. It crystal* 
lises in long prisms, and is decomposed by alkalis, yielding the free 


to-Methylselenazylamine ( amidomethylselenazole ), 


$r:c(NHOs 
OMe: CH" 


crystallises in needles, and melts at 79—80°. - It is soluble in alcohol, 
ether, and benzene, and has a strongly alkaline reaction. Its salts 
crystallise well, but blacken on exposure to the light, The 'platino- 
chbride> (GiHeKaSe^HaPtCh, is sparingly soluble. The acetyl deri¬ 
vative, C 3 NSeHMe*NHAc, is sparingly soluble, and melts at 122°. 
a-Fhenylselemzylamine, prepared from selenocarbamide and brom- 
acetophenone crystallises in needles, and melts at 132°. The 
hydrobromide crystallises in plates which are freely soluble ip, hot 
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Selmazylamine , is prepared by adding dicliloretlier to 

a solution of sodium acetate and selenocarbamide and warming the 
mixture; thq product is rendered alkaline by the addition of potas¬ 
sium carbonate and the azylamine extracted with ether. The base 
melts at 121°, and dissolves in benzene, alcohol, and water. The 
platinochloride and the acetyl derivative are crystalline. The latter 
melts at 210° with decomposition. 

a-Meihyhelenazylamine-fi-carboxylic acid hydrochloride is formed 
when ethyl chloracetoacetate acts on selenocarbamide. It is a crvstal- 

_OMe 

line powder, soluble in water. The free acid, m ^>OCOOH r 

O (JN JtLj^’oe 

crystallises in .needles, and melts at 195°. It is freely soluble in 
alcohol and ether, and in caustic alkalis. It cannot decompose car¬ 
bonates, The acetyl derivative melts at 220° with decomposition. 
OH *Se 

Selmhydantom , i 2 ]>0INH, is prepared by boiling an alcoholic 

OO.Nxi 

solution of monochloracetic acid and selenocarbamide. It is soluble in 
hot water, turns litmus blue, and forms crystalline salts. It is decom¬ 
posed by boiling with water, yielding ct-^dihydroccyselenazole. This 
crystallises in long prisms, melts at 147°, and is soluble in alcohol 
and water. In water it easily forms supersaturated solutions. 
Attempts to obtain selenacetamide in appreciable quantities were 
unsuccessful. 

In the presence of alcohol, selenbenzamide interacts with chlor- 

]Sr~CPh 

acetone, forming y-phenyl-u-methylselenazole, 5 this is 


a liquid boiling at 282—283° under 736 mm. pressure, and is miscible 
with the usual solvents. The salts of this base are decomposed by 
water. ot-y-Biphenyhelen azole is soluble in alcohol, ether, and benzene, 
and melts at 99°. The platinochloride is partially decomposed by 
water. 


fcMeihyl-fiiphenijlselenazole-B-carboxylic acid> jn . ^^^>C*COOH, Is 

obtained in the form of an ethyl salt by the action of ethyl chlor- 
acetacetate on selenobenzamide. The free acid melts at 206—207°, 
but begins to sublime at 130°. It dissolves in alcohol and benzene* 
The acid forms a crystalline nitrate. The ethyl salt crystallises in 
plates and melts at 123—124°. 

Attempts to prepare the free selenazoles from amide selenazoles 
were unsuccessful. W. 0. W. 


Direct Synthesis of Homologues of Pyrroline. By GL Gtami- 
ciah . and C, M, Zanetti (Ber. y 22, 659—661).—When potassium 
pyrroline is boiled with ethyl iodide for four hours, treated with 
, water and steam-distilled, an oil is obtained which consists chiefly of 
ethylpyrroline boiling at 130—134°; the fraction of higher boiling 
point (150—200°) is boiled with potash with which the greater part 
combines* On decomposing the product,, .an oil consisting of a 

3 c 2 ' 
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mixture of isomeric ethylpyrrolines is obtained. The oil not acted on 
by potash, contains diethylpyrrol hie, C 8 H 13 ]^, boiling at 165—175°. 

K H. M. 

Action of Methyl Iodide on a-Methylpyrroline. By Gr. Ciami- 
cian and F. Anderlini (Ber 22, 656—659).— Trimethylpyrroline , 
Is prepared by beating m e thy 1 pyrroline (3 grams), dissolved 
in methyl alcohol (5 grams) -with methyl iodide (7 grams) and potas¬ 
sium carbonate (3 grams) for 10 hours at 140°. The product is 
acidified with dilute hydrochloric acid and steam-distilled. The 
aqueous distillate obtained after the methyl iodide and alcohol have 
passed over is extracted with ether, dried with soda, and distilled. 
It forms the chief product and boils between 150° and 165°. 

The aqueous residue from the steam-distillatiou was treated with 
potash, again steam-distilled, and the bases so obtained evapoi^ated 
down with hydrochloric acid and then heated with hydrochloric acid 
at 130°. The bases were then l-ecovered in the usual manner, distilled 
under diminished pressure, dissolved in hydrochloric acid, and pi*e- 
cipitated with gold chloride. The aurochloride, C 10 Hi 7 N,HAuCl 4 (this 
yoI,, p. 59), is obtained. The base, C w H n N, contains a methyl-group 
more than that obtained by the action of methyl iodide on sodium car- 
hopyrrolate (loc, cit.). The base obtained from 1-methylpyrroline may 
therefore be considered as 1-methyldihydroparvoline or pentamethyl- 
dihydropyridine, C 5 NMeH 2 Me 4 . N. H, M. 

Formation of Pyridine from Amidoazonaphthalene, By K. 
Buchka and C. Sprague (Ber., 22, 826—829).—The authors find 
that when a-amidoazonaphtbalene is reduced with stannous chloride 
and hydrochloric acid in alcoholic solution, pyridine is not formed as 
stated by Perkin (this Journal, 1863, 207). Friedlander (this vol, 
p. 607) arrived at the same conclusion. F. S. K. 

7 -Bromoqninoline. By A. Clatis and H< Decker (J. pr. Clem. 
[2], 39, 301—314). — Ortlonifro-r(-bromoquinoline crystallises in 
lustrous, colourless needles (a : b : c = 07279 *. 1: 0T432) melting at 
124° (uneorr.). It forms no metbiodide. The platinochloride is 
described. 4 : 4<'-Nitrobromoquinoline forms colourless, slender, soft 
and flexible, lustrous needles melting at 136—>137°, and soluble in 
hot alcohol and other solvents. It has a peculiar smell and irritates 
the skin. Tin and hydrochloric acid colour it red; with mercuric 
chloride it gives a white precipitate which melts at 185°, The pla- 
tinochloride is described. The meth iodide crystallises in large, thin, 
lustrous, dark-red tablets, or in needles ; it melts with decomposition 
at 205—210 6 , and is sparingly soluble. When digested with silver 
chloride, it is converted into the methoelloride which crystallises in 
colourless needles, carbonising at 204°; the platinochloride of this last 
is described. The etkiodide is also described. These halogen alkyl 
compounds have an intensely bitter taste. 

Auamtro^hromomeiTiylqy/noline, C 9 NH 4 MeBrjSr02 [N0 2 :Me: Br =s= 
4:1': 4'], is obtained by decomposing the above methiodide with the 
mlculated quantity of ammonia at 0°; it forms yellow needles con- . 
watery with alcohol (1 mol.) it crystallises in small, thick, 



ORGANIC CHEMISTRY. 


729 * 


monorymmetric fables (a : b : c = 1*0964:1 : 1*1412) melting -with 1 
decomposition at 111°. Tbe crystals formed with iso- and normal- 
pro pyl alcohol and with methyl alcohol are described. 

4: 4' -Amidobromnquinolme, formed by reducing the nitro-compound 
with stannous chloride, crystallises in lustrous, yellow needles, melting' 
at 135° (uncorr.) and easily soluble. It dissolves in dilute acids with 
an intensely red colour, but its solution in concentrated acids is 
colourless, becoming red on the addition of water. The acetyl- deii- 
vative crystallises in white, lustrous needles melting at 212" (uncorr.), 
and dissolves in cold acids with a yellow colour which changes to red 
on heating or evaporating. The diazochloride platmochloride has been 
obtained. 

4; 4/-JDibromoquinoline is formed when the cold diazobromide solu¬ 
tion (from a hydrobromic solution of the amidobromoquinoline and’ 
sodium nitrite) is added to a solution of cuprous bromide at 90° and 
then distilled with steam; it crystallises from alcohol in white, 
slender, pearly needles melting at 8*5—86° (uncorr.); they are very 
soluble and sublime. The hydrochloride and platinochloride are 
described. A. G. B. 

Constitution of Lepidene. By G. Magnanini and A. Angeli. 
(Ber 22, 853—856).—When a warm acetic acid solution of oxy- 
lepidene is treated with a solution of phenylhydrazine acetate, a com¬ 
plicated compound is obtained which crystallises from alcohol in 
small, orange-red needles and melts at about 380° with decomposi¬ 
tion. WTien oxylepidene is boiled with potash and an alcoholic- 
solution of hydroxyl amine hydrochloride, it yields a yellow, amor¬ 
phous substance, readily soluble in alcohol and ether, hut almost in¬ 
soluble in light petroleum. 

Hydro-oxylepidene is identical with bidesyl. (Compare Knoeve- 
nagel, Abstr., 1888, 706.) 

Hydro-oxylepidene and both the bidesyls are readily converted 
into lepidene (m. p. 172—173°) when heated for two to three hours 
at 130—140° with concentrated hydrochloric acid* 

These results show that in all probability lepidene is identical with 
tetraphenylfurfurane, a view which has already been put forward by 
Japp and Klingemann (Ben, 21, 2234), and that thiolepideue (thio- 
nessal) is probably tetraphenylthiophen. F. K. , 

Artificial and Natural Alkaloids. By A. Colson (OompL rend., 
108, 677— 679).—When commercial benzidene is submitted to 
Skfaup*s reaction, it yields the diethyl ether of a' diquinolyl of oxy- 
phenylene, Cj&HisNsiOs, which has been previously described. It also 
yields a diquinolyl, G 18 H ir N 2 , which is not volatile in steam, and is 
only slightly soluble in water or in ether. It melts at 178°, and is 
identical with the diquinolyl described by O* Fischer and Weideh 

The stannosochloride of the first base, C^HisNsO^SnClfc, forms 
lemon-yellow, prismatic needles, which melt at 135° and are almost 
insoluble in water. The hydrochloride is*a yellow, crystalline salt, very 
soluble in water. The hexabromide, obtained by the action of excess 
of bromine-water, is a yellow,- curdy substance insoluble in water and 
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acids, bat soluble in alcohol. It melts at 130° and decomposes 
with intumescence, leaving a carbonaceous residue. When treated 
with an alcoholic solution of hydrogen sulphide, it loses bromine. 

When quinine is dissolved in dilute sulphuric acid and treated with 
bromine-water, it yields an abundant precipitate, the composition of 
which depends on the proportion of bromine added and the method of 
drying the product. All the products are yellow, curdy precipitates, 
only slightly soluble in water. They lose bromine readily, and decom¬ 
pose without melting at 160—180°. Only a small quantity of hydro- 
bromic acid is formed simultaneously, and it follows that the pre¬ 
cipitates are additive products. 

Quinine tetrabromide is obtained by the action of 200 c.c. of 8 per 
cent, bromine-water on 5 grams of qninine. It is unstable, is readily 
altered by heat, has a bitter taste, and does not give the quinine reac¬ 
tion with chlorine-water and ammonia. If an alcoholic solution of 
the teti*abromide is treated with hydrogen sulphide and the product 
is evaporated on a water-bath, it yields a transparent, resinous residue, 
and if this is treated with a small quantity of warm water, the liquid 
deposits quinine tribromide on cooling. The aqueous solution is then 
mixed with ammonia, and quinine dibromide separates as a white 
precipitate containing 2 mols. H 2 0. Both products yield platino- 
chlorides, C. H. B* 

Acid Nicotine Tartrate, By E. Dresjbr (Arch, Pharm , [3], 27, 
266—27Q).—'A hot concentrated alcoholic solution of tartaric acid is 
added to the free, undiluted liquid base, when the acid tartrate soon 
separates as a white syrup; after cooling, more alcoholic solution is 
added until opalescence only follows. After a time ether is repeatedly 
added, in not too great portions, as long as opalescence follows, to 
precipitate the tartrate retained in solution by the alcohol; the excess 
of tartaric acid remains dissolved if too great an excess of ether is 
not used. After remaining until clear, the ether is decanted and the 
residue is dissolved in a little boiling alcohol and filtered to remove a 
little resinous turbidity. On slowly cooling, a brown, amorphous, 
resinous impurity separates before the crystalline tartrate, whose 
complete separation is facilitated, by the gradual addition of ether* 

Acid nicotine tartrate, CioHuNaCC^HA)* + 2H*0, forms white 
crystalline tufts, easily soluble in water, with an acid reaction. Bor 
analysis, the salt was precipitated with platinum chloride. 

J T 

Harmine and Harmaline, By O. Fischer (Ber, t 22, 637—645 j 
coppare Abstr., 1885, 820),— Tetrahydrohcirmine, CwHiaNaO, is ob¬ 
tained when harmine or harmaline is reduced with sodium and 
alcohol; it crystallises in spear-like needles, melts at 199°, and in 
solution shows a pale, bluish-green fluorescence. It is a secondary 
baseband forms a yellow mtfroso-derivative, OisH«NaO* 

; tefrabromide, is formed by treating a solu¬ 

tion,, of harmine in dilute sulphuric acid with excess of bromine- 
y&tor in the cold* It is a reddish-yellow precipitate, and losses its 
bgpape when treated with sulphurous acid or when warmed with. 

;^^^^?^rWnatedor-alcbhoh il ' ' J » * V ** C.-V,-’.'. 
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Harmalol, CuHisNaO -f 3H 2 0 (loc. cit .), crystallises in beautiful red 
needles, and is soluble in bot water, chloroform, and acetone, but only 
sparingly soluble in benzene. The hydrochloride , Ci 2 Hi 2 N 3 0,HC1 4 - 
2 H 2 0 , and platinochloride , (Ci 3 H 13 N 2 0) 2 ,H 2 PtCl 6 , were prepared. The 
aceM-compound, C 14 H 16 N 2 O 3 , forms yellow crystals. 

On oxidation with chromic acid, harm aline is converted into 
harminic acid, harmine being most probably formed as an interme¬ 
diate product in the reaction, since it can be obtained by carefully 
oxidising harmaline with nitric acid. When harminic acid is heated 
in small quantities in a vacuum, it is converted into a well-crys¬ 
tallised base, apoharmine , CgHslS^. This forms an aurochloride , 
C 8 H 8 N’ 2 ,HAu 0 l 4 , crystallising in bright-yellow needles ; a kydriodide, 
CsHglNgjHI -f- H 3 0 , crystallising in white, fan-like groups of needles; 
and a tetrabromide , CsHslN^Biv On reduction with hydriodic acid and 
amorphous phosphorus, it yields dihydroapoharmine , C a H 10 N 2 , which 
crystallises in well-formed, lustrous tables, melts at 48—49°, boils at 
262°, and is soluble in ether, but only sparingly soluble in light petro¬ 
leum. The hydrochloride , C 8 Hi 0 ]Sr 2 ,HCl, crystallises from alcohol 
in slender, matted needles 5 the platinochloride , C 8 HioN 2 ,H a PtCl 6 4 - 
2 H 2 0 , forms compact, prismatic, yellow crystals; the aurochloride 
CeHioNg^HAuCh, crystallises in reddish-brown needles melting at 149° 
with decomposition; and the nitrosamine , C 8 H 9 hr 3 0, crystallises in 
small needles melting at 134—135°. 

When fused with potassium hydroxide, harmol is converted into 
harmolic add, C^HxobTaOs, which crystallises in small needles, and 
melta at 246—247° with decomposition. On distillation, the acid 
yields a compound, OuHmNsO, crystallising in white, spear-like forms; 
this dissolves readily in alkali, and also forms a platinochloride , 
(CnH 10 N 2 O) 2 ,H.PtCl 6 , crystallising in stellate groups of prisms. 

Ladenburg’s methenyltoluylenediamine (this Journal, 1877, ii, 752) 
melts at 114°, and on treatment in methyl alcohol solution with 
methyl iodide yields the hydriodide of methylmethenyUoluylenedidmine, 
CgHiolSr^HI 4* H a O. The base obtained from the salt is au oil boiling 
at about 280°. Methenylphenylenediamine, in like manned, yields a 
methylated base, 0 8 H 8 ^ 2 , which crystallises in white prisms, melts at 
33°, boils at 278° under 730 mm. pressure, and forms an aurochloride^ 
CsHahTayHAuCh, crystallising in yellow needles- W, P. W. 

Coca Bases. By 0. Hesse (Per., 22, 665—671).—The crude bases 
from coca (Truxillo) were treated with light petroleum, which left a 
certain amount of eocamine tmdissolved; this was repeatedly dis¬ 
solved in dilute acetic acid and precipitated with ammonia. Analyses 
of the pure base and of the hydrochloride point to the formulae 
OmHbsNQ* 4- ^H 2 0 and CigH 23 N 04 ,HCl + H 2 0, but the water of 
crystallisation could not be determined exactly, as both the free base 
and the salt decompose when heated. When the hydrochloride is 
* heated at 120 °, it is converted into cocamylecgonine, CisH^lSFO*, and 
methyl chloride; a small quantity of cocaic acid is also formed. 
A similar reaction takes place when an aqueous solution of the, hydro¬ 
chloride is boiled iu presence of hydrochloric acid (the cocamylecgonine 
formed is decomposed into ecgonine and cocaic acid. 



732 


ABSTRACTS OF CHEMICAL PAPERS. 


Cocaic acid, C 9 H 6 05 , purified by boiling the crude substance with 
calcium hydroxide, precipitating with hydrochloric acid, and crystal¬ 
lising from glacial acetic acid, forms small, colourless plates melting 
at 266°. It dissolves sparingly in ether, rather readily in hot alcohol. 
The lead salt , (OsHiOOaPb + H 2 0, crystallises in small needles. The 
acid is identical with Liebermann’s 7 -isatropic acid (Abstr., 1888, 
1211). Ecgonine hydrochloride melts with effervescence at 234—238° 
(not 246°, Liebermann, loo. tit,). 

Cocamine acts on the organism similarly to cocaine, but the action 
is more feeble; its anaesthetic action is especially weak, and it seems 
to have no poisonous properties. 

Cocrylecgonine is obtained by treating the residue from the light 
petroleum extract of crude coca bases with sulphuric acid and potas¬ 
sium permanganate and subsequent fractional precipitation. The 
product is dissolved in ether, and the residue, obtained by evaporat¬ 
ing off the ether, kept for some time at 60°. It is then treated with 
acid, the undissolved portion dissolved in dilute ammonia, and pre¬ 
cipitated with dilute acid; it is purified by redissolving in ammonia 
and fractional precipitation with hydrochloric acid, and is obtained as 
a yellowish-white powder melting at 120°. When boiled with dilute 
hydrochloric acid for a long time, it is converted into ecgonine and 
cocrylic atid y C^H^NO*. Cocrylecgonine is also obtained by boiling 
so-called isatropyleocaine with hydrochloric acid, and is probably 
formed from cocrylamine mixed with isatropy]cocaine. The poisonous 
properties ascribed by Liebermann to isatropylcocaine are probably 
due to the presence of cocry lamine. 

The solution from which crude cocamine was precipitated yielded 
an oil which was boiled with hydrochloric acid; ecgonine, hygrine, 
which has the formula C 13 H 13 N, cocaic acid, much cinnamic and some 
benzoic acid, were obtained. 4 ST. H. M. 

Coca Bases. By 0. Liebermann (Ber„ 22, 672—675).—A reply 
to Hesse (preceding Abstract). The low melting point (266°) 
ascribed by Hesse to <y-isatropic acid (cocaic acid), which melts at 
274°, was probably due to the substance having been insufficiently 
purified. With regard to the poisonous properties of isatropylcocaine 
which Hesse believes to be due to the presence of impurities ( he , cit.), 
the author maintains that his isatropylcocaine was pure. 

N. H. M* 

Hygrine. By C. Liebermann (Her., 22, 675—679).— The hygrine 
was prepared from coca-leaves by LosseiTs method (Anmlrn, 133, 
352). The crude product was dissolved in absolute ether, dried with 
potash, and distilled under 45 —50 mm. pressure. Two fractions, 
were obtained, tbe one (one third of the whole) boiling at 128—131 
and the other at about 215°. Before tbe last distillation, a current of 
dry air or nitrogen is passed through the substance heated at 120 °, or 
it is dried with potash at the same temperature. 

The base of lower boiling point has the formula CsHjbHO. It 
boils at 193—195 0, (corr.) at the ordinary pressure. Sp. gr. = 0*940 
at 19° compared with water at the same temperature* Tb & pierage 
crystallises in yellow needles, melts at 148°, and rather soluble in 
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cold water. The base is quite different from tropine, which has the 
same composition, and can only be identical with Calmels and Gossin’s 
isotropine (Abstr., 1885, 912) if this was a very impure substance, 
which, it is suggested, is probable. 

The base of higher boiling point, GuHaiN»0, does not distil without 
decomposition at the ordinary pressure. Sp. gr. at 18° = 0*982 
compared with water at 18°. The hydrochloride , CuHsiNaO^HOl, the 
OLuroddoride , Ci 4 H 34 N 2 0 , 2 HAuCh, which forms yellow flakes, the 
picrate and the methiodide were analysed. It is probable that the 
substance contains a small amount of a lower homologue, Ci 3 H 33 BT 3 0, 

N. H. M. 

S- and 7 -Isatropylcocame. By C. Liebermann and W. Drory 
(Ber., 22, 680—683).—5-Isatropylecgonine, C 9 H 7 0 *C 9 H 14 N 03 , is pre¬ 
pared by heating finely-powdered ecgonine (1 part) with isatropic 
anhydride (one part) and benzene (two parts) in a reflax apparatus 
on a water-bath for one or two hours; the product is washed with 
benzene, dried, powdered, and extracted with water. The residue 
consists of 6 -isatropic acid and S-isatropylecgonine; these are separated 
from each other by means of boiling alcohol, which dissolves the acid 
very readily. Isatropylecgonine crystallises in colourless needles, 
melts at 202 ° with decomposition, is insoluble in water, ether, and 
benzene, readily soluble in ammonia and acids. When boiled with 
mineral acids, it is decomposed into its components. The aurodhloride , 
(CisHaiNO^HAuCU, and picrate form amorphous precipitates. 

2 -Isatropylcocaine, CgH 7 0-C 9 Hi 3 MeN0 3 , prepared from the above 
compound by methylation, resembles in all respects the natural 
base. 

7 -Isatropyl chloride , C 9 H 7 OOI, is obtained by heating 7 -isatropic 
acid with phosphoric chloride (1 mol.) for half an hour in a water-bath, 
distilling off the phosphorus oxychloride, and crystallising the 
residue from a mixture of benzene and light petroleum. It crystal¬ 
lises {with ^ mol. C 6 H 6 ) in clear prisms, which rapidly lose benzene 
on exposure to air, and melt at 125°, 

7 -Isa tropic anhydride, (C 9 H 7 0 ) 3 0 , prepared by boiling sodium 
7 -isatropate with 7 -isatropyl chloride, forms a chalk-like powder. 

7 -Isatropylecgonine is prepared in a manner similar, to the 5-com- 
pound. It was not obtained pure, but was converted into the cocaine 
compound by passing hydrogen chloride through the solution in 
methyl alcohol. 7 -Isatropylcocaine is identical with the natural 
base; it has a bitter taste, and when treated with mineral acids yields 
the pure 7 -acid melting at 274°. 

e-Isatropyl chloride is prepared similarly to the ^compound; it 
crystallises from a mixture of benzene and light petroleum in long, 
silky needles melting at 140°. N. H. M, 

Ptomaines, By 0. be Conenck (Compt. rend., 108, 809—810).— 
The potassium salt of the pyridinecarhoxylic acid obtained by oxidation 
of the alkaloid G 18 H U ]N (this vol., p. 58), was converted into the cupric 
salt, which was then suspended in alcohol and decomposed by 
hydrogen sulphide. The alcoholic filtrate was concentrated, and the 
acid which crystallised was converted again into the potassium salt, 
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and the same process repeated. The final alcoholic solution was 
mixed with hydrochloric acid, and evaporated in a vacuum, when 
crystals of the hydrochloride of nicotinic acid, CsNH^COOH 4* HC1, 
were obtained. 

This result confirms the previous conclusion that the alkaloid 
C 8 HuK and nicotine yield the same pyridinecarboxylic acid on’ 
oxidation. 0. H. B. 


Physiological Ch e mis try. 


Artificial versus Animal Digestion. By E. E. Ladd (Amer. 
Chem. J 11, 162—172).—By means of the artificial digestion of 
food-stuffs, the relative digestibility for the proteids of the several 
substances can be determined, and the coefficients obtained serve as a 
measure of the digestibility of the fodder. These figures, moreover, 
are approximately equal to those obtained in actnal digestion with 
animals. The results in round numbers for four different kinds of 
food were as follows:— 



Artificial 

Animal 


digestion. 

digestion. 

Com fodder.. 

.. 54 

49 

Sojahispida. 

.. 75 

70 

Orchard grass hay . 

62 

60 

Corn meal. 

. 64 

58 


Other experiments were performed with similar results, and from 
the data obtained the following conclusions are drawn 

1. That pepsin furnishes us with a trustworthy means of deter¬ 
mining the digestibility of the albuminous material of foods, and 
that this serves as a good criterion of the digestibility of the fodder 
itself. 

2. Tbat the coefficients of digestibility for proteids as usually calcu¬ 
lated from animal digestion are too low. 

3. That the digestibility of the proteids of corn meal, as given in 
the German tables, seems to be too high for ruminants. 

4 That in many feeding-stuffs the prote'id matter is all present in a 
digestible form. 

5. That the digestion of the faeces by a pepsin solution probably 
gives results above what is actually digested by the animal 

W, D. H* 

Ifcee HydrocHoric Acid in Gastric Juice; By Boas 
(/. Fharm. [5], 19, 288—239, from P/iurm. Zeit. Bmsland, 28, 
1889, 10, through Bharm* Z&LL, 1888, 752).—A test solution is pre¬ 
pared by dissolving 5 grams of resorcinol and 3 grams of cane-sugar 
in 100 grams of dilute alcohol. Two or three drops of this reagent is 
1 added to 5—6 drops of gastric juice, and the mixture is heated in a 
capsule oyer a very small flame. ' After complete evaporation 
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the sides of the capsule are coated with a rose or bright-red varnish in 
the presence of free hydrochloric acid. The colour changes gradually 
on cooling. Too strong a heat carbonises the sugar, and the reaction 
is masked. The coloration is produced when not more hydrochloric 
acid than 0*05 :1000 is present. The test can also be applied on a 
strip of filter-paper. Albuminoid substances interfere with this test 
in the same way that they interfere with Giinsburg’s (phloroglucinol- 
vanilline) test, in such a manner that they may partially or com¬ 
pletely neutralise the hydrochloric acid present in the gastric juice. 

J. T. 

Assimilation of Milk-sugar. By Boijrquelot and Troisier 
(J1 Bharm . [5], 19, 277—282).—Milk-sugar is not directly assimi¬ 
lated. Dastre has shown that when injected into the veins of a dog, 
it , is all found unchanged in the urine. To serve for nutrition, 
the lactose then must undergo a digestive transformation; nothing 
positive is known of this transformation and mode of assimilation. 
A diabetic patient on a milk diet was treated with increasing quan¬ 
tities of lactose, and the sugar voided in the urine was estimated as 
glucose both by the polarimeter and by Folding's solution. The two 
methods gave concordant results, proving the absence of galactose. 
The sngar was also separated from the urine, crystallised, and found 
to be glucose. The amount obtained increased with the amount 
administered, and equalled, or almost equalled, that amount, showing 
that the lactose is finally converted into glucose. The experiments do 
not, however, show how the transformation is effected. J. T* 

Digestibility of Soiling Rye, By W. Freak (Bied, Gentry 1889, 
229—231)*—The green rye employed had the composition— 
Water, 84*33 per cent.; fat, 0*77; fibre, 4*72; cellulose, &c., 6*35; 
albuminoids, 2*50; ash, 1*33. Of the total nitrogen 50*48 was present 
as non-albuminoids. 

The following are the coefficients of digestion (ox) obtained:— 

Total dry matter, 73*6; fat, 74*2; fibre, 79*6; cellulose, 70*6; 
albumin, 79*1; ash, 55*5, B. W, P. 

Amount of Glycerol in the Residuary Liquors of ferandy 
Distillation. By H. v. Torrino ( Landw . Veimchs-Stai., 36,29—60), 
—The object of the investigation was to determine the amount of 
glycerol in various residuary liquors of brandy distillation, as well as 
the relation which the amount of glycerol bears to the nutritive value 
of the liquor. 

The following method was employed for estimating the glycerol;— 
The filtrate from the liquor (30 c.c.) is evaporated down to about 
5 c.c., mixed with burnt gypsum (15 grams), and the whole well 
ground up. The powder is extracted with absolute. alcohol ior six 
hours, and the solution, to which water (10 to 20 c.c*) is added, dis¬ 
tilled under diminished pressure. The distilling apparatus consists 
of a small retort (about 100 c.c. capacity) and a short condenser, the 
lower end of which is bent down so as to pass into a strong flask, 
vybich is connected with a water-pump* The retort is heated in an air- 
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bath, first at 150—170°, until the whole of the water has distilled over; 
the apparatus is then connected with a water-pump, and the temperature 
of the air-bath raised to 190—210°. To remove the last traces of 
glycerol from the retort and condenser, a few c.c. of water are put 
into the retort and distilled over at the ordinary pressure. The 
glycerol in the distillate is determined as benzoate by Diez’s method 
(Abstr., 1887, 750). If the filtrate from the liquor is distilled and 
the glycerol determined in the distillate, low results are obtained, 
probably owing to the retention of a portion of the glycerol in the 
voluminous residue in the retort. 

Glycerol was determined in seven samples of these residues from 
different sources ; the mean percentage of glycerol in dry substance 
- is 3*12, which corresponds with 252 grams per hectolitre of liquor. 
Theoretically, 1 hectolitre of liquor should yield 354 to 521 grams of 
glycerol. The fact that a less amount of glycerol was found than 
that required by theory is probably due to the partial fermentation of 
the glycerol, which might also account for the presence of propyl and 
butyl alcohols in crude spirit. 

A sample of the dried residue of commerce was found to contain 
only 1*9 per cent, of glycerol in the dry substance. It is shown that 
about half of the glycerol may be lost in the drying. 

A comparison is made of the nutritive value of glycerol and that of 
the other food constituents of the liquors (compare Arnschink, 
Abstr., 1887, 509). According to Maereker, the greatest amount of 
potato-spirit liquor given to a fattened ox is 120 litres, which would 
contain, at most, 360 grams of glycerol, or 0*6 gram per kilo, of live - 
weight (with an ox weighing 600 kilos.), an amount too small to act 
injuriously. The average amount (75 litres) of liquor given to an ox 
contains: proteids 1455 grams, fat 105 grams, non-nitrogenous 
extract 2821 grams (containing glycerol 225 grams), crude fibre 
937 grams, and ash 690 grams. The non-nitrogenous nutritive sub¬ 
stances of the liquor are starch, unfermented maltose, and dextrin. 
The more rational the management, the smaller is the amount of 
these substances present in the liquor, and the more important the 
glycerol. From this standpoint, glycerol is a more important nutri¬ 
tive constituent of liquor than it would seem, considering the rela¬ 
tively small amount of it which is present. N, H, M, 

Chemical Composition of Cartilage, By C. T. M6rn:er 
(Shand. Arch. /. physiol 1, 210—243).—In a previous article (Abstr., 
1888, 860) the microchemical reactions of hyaline cartilage were 
stated to indicate the existence of two materials in the matrix, a 
collagenous network, and spherical masses filling up the meshes, which, 
were termed chondriu balls. The present article deals more especially 
with the macrochemical investigation of the same material, the 
tracheal cartilage. 

The following four substances were found in the matrix 

(1.) Cboudro-mucoid .* a substance very like mucin, hut differing 
from it in not being stringy. It contains 12*58 per cent, of nitrogen, 
47*3 of carbon, 6*42 of hydrogen, 2*42 of sulphur (of which 0*7 appear^ 
: to be combined in the form of an ethereal hydrogen sulphate), and 31*28 
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of oxygen. The low percentage of nitrogen is very like that found 
in mucin. 

On treatment with alkalis, it yields proteid material (an albuminate 
and a peptone-like substance) and chondroitic acid. On treatment 
with acids, there is, in addition, free sulphuric acid, 

(2.) Chondroitic acid. This appears to exist free in the matrix, 
and is not merely derived from the chondro-mucoid. It is a substance 
originally described by Krukenberg as a hyalin (Abstr., 1886, 481). 
In the present research, no substance corresponding to Krukenberg’s 
hypothetical precursor or hyalogen was found. 

This substance yields, on treatment with dilute mineral acids, a 
reducing sngar. The average results of elementary analyses gave, 
nitrogen 3*15 per cent., carbon 35*28, hydrogen 4*68, sulphur 6*33. 
The low percentage of nitrogen and high percentage of sulphur (all 
of which is present in the form of ethereal sulphate) is especially 
noteworthy. 

(3.) Collagen, which, as usual, yields gelatin on boiling. 

(4.) Albumo’id. A very insoluble form of proteid. This is absent 
in young cartilage. The chondro-mucoid and chondroitic acid appear 
to be contained in the chondrin halls, the collagen and albumoid in 
the network. W. D. H. 


Relations between the Physiological Properties and Con¬ 
stitution of Hydrogenised Bases. By E. Bamberger and W. 
Eilehue (JBer., 22, 777—778).—Bamberger (Ber ., 21, 1124) has 
described the midriatic action of ac. /3-tetrahydronaphthylamine, and 
Stein {Virchow's Archiv , 115, 14) has shown that in the rabbit it 
produces the other well-known group of symptoms caused by excita¬ 
tion of tbe cervical sympathetic nerve (contraction of vessels of ear, 
ptosis, &c,). This appears to be due both to a central and peripheral 
action. 

It is now found that the same drug raises the body temperature; 
this appears to be due to diminished loss, as well as increased pro¬ 
duction of heat. 

Extending the investigation to the group of hydrogenised naphtha- 


Midriatic. 

ac. /3-Tetrahydronaphthylamine. 
ac. /3-Tetrahydroethylnaphthyl- 
amine. 

ac , /?-Tetrahydrodimethylnaph- 
thylamine. 


Hon-midriatic. 

ac. a-Tetrahydronaphthy]- 
amine. 

ar. /3-Tetrahydroethylnaph - 
thylamine. 

ar, ^-Tetrahydrodimethyl- 
. naphthylamine, 

ac. Tetrahydroamidonaphthol 
[1 : 4']. 

ac. Tetrabydronaphthylendi- 
amine [1 :4'J. 

ar. Tetrahydronapfithylendi- 
amine [1 : 2]. 

ar. Tetrahydronaphthylendi- 
imine [1:2]. 
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lene bases, it was found that the alicyclic hydrogenised bases of the 
^-series were active; whereas other members of the group were not: 
the test for activity was the action on the pupil. 

For explanation of the nomenclature, see this vol., p. 717. 

r W. D. H. 


Chemistry of Vegetable Physiology and Agriculture* 


Action of Gases on the Development of Micro-organisms* 

By P. F. Franklaul ( Proc. Boy. Soc ., 45, 292—301).—Plate cultiva¬ 
tions hy the ordinary methods of Bacillus' pyocyaneus, Koch’s comma 
spirillum and Finkler’s comma spirillum , were submitted under a 
bell-jar to hydrogen, carbonic oxide, carbonic anhydride, and nitrous 
oxide, the jar being sealed with mercury and sterilised water. 
Hydrogen was found to have the least, and carbonic anhydride the 
most deleterious effect on the organisms, hence, in anaerobic cultiva¬ 
tions, hydrogen is the most suitable medium for expulsion of air, 
since even where bacteria give rise to carbonic anhydride, they may 
not reach their full activity unless the carbonic anhydride is removed* 
Boussingault ( Oompt . rend., 91, 37) has shown this to be the case for 
yeast. With regard to particular bacteria, the growth of B. pyo~ 
cyaneus was arrested by carbonic anhydride, hut recommenced on 
exposure to air, as observed by Frankel; the growth of Koch’s comma 
spirillum and Finkler’s spirillum , was also arrested, and was not 
resumed oh exposure to air. It was found that the power of resist¬ 
ance of individual organisms varied greatly. Experiments were also 
made with nitric oxide, hydrogen sulphide, and sulphurous anhydride, 
with the result that the organisms were destroyed. H. K. T. 

Disengagement of Free Nitrogen during Putrefaction. By 
B. Tacke (Ann. Agronom ., 15, 185—187).—The author has enclosed 
the putreffable substances in flasks with drawn-out necks plunged in 
a mercury trough; the substances were introduced by a lateral 
tubulure, through which the air contained in the flask was afterwards 
removed by a pump, the flask being several times, refilled with a gas 
free from nitrogen, and finally the tubulure was sealed with the blow¬ 
pipe. In this way, percolation of atmospheric nitrogen into the 
apparatus was entirely avoided. The substances experimented on 
were flour, meat, clover, grass, sugar-beet, and various mixtures; the 
putrefaction was started by introducing small quantities of soil, mud, 
sewage, ripe cheese, &c. When nitrates are absent, free nitrogen was 
not produced in any appreciable quantity, whether in the absence or 
presence of oxygen. The gaseous products of putrefaction were 
carbonic anhydride, hydrogen, hydrogen sulphide, and marsh-gas. 
In presence of nitrates, and especially in absence of free oxygen, 
there was an energetic redaction with evolution of free nitrogen and 
sail the lower oxides of nitrogen. J. M. H. r M; * 
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■ Putrefaction; Formation of Manures. By J. Keiset {Compt. 
rend ,, 108, 708—710, and 779—785).—The author gives a summary 
of the results of experiments made by himself in 1856 {Corrupt rend 
52), and by Lawes, Gilbert, and Pugh in 1860 {Proc. J Boy. Soc.). One 
of the chief points established was the fact that in putrefactive fer¬ 
mentation-a notable quantity of nitrogen is evolved in the gaseous 
state. Since that time, however, the importance of microbes in 
changes of this character has been recognized, and the author has 
therefore made a new series of experiments with various forms of 
nitrogenous organic matter. During the course of the experiment, 
oxygen was admitted regularly, by means of a special apparatus {Ann. 
Ohem. Phys. [3], 26, 299), into the vessel containing the fermenting 
substance. 

In the case of horse dung mixed with chalk and water, the free 
nitrogen evolved was equal in volume to 0*546 per cent, of the oxygen 
consumed, 91*80 of the oxygen being converted into carbonic 
anhydride, and the remainder into other compounds. No combustible 
gas was evolved. With raw beef, also mixed with chalk and water, 
the nitrogen evolved was 2*177 per cent, of the oxygen consumed, 
98*81 of the latter being converted into carbonic anhydride. No 
combustible gas was formed. In another experiment with beef, the 
evolved nitrogen was 5*95 per cent, of the volume of the oxygen. 

In some of the earlier experiments, in which the ammonia was 
completely absorbed, it was found that the gas prodnced by the fer¬ 
mentation of manures in contact with water contained several pen 
cents .of methane. In anaerobic fermentation, the evolution of nitrogen 
is much greater than in the case of slow combustion in oxvgen. 

0. H. B. 

Effect of Carbonic Oxide on Germination. By G. Linossieb 
{Oompt rend ., 108, 820—822).—The author has previously shown 
that carbonic oxide has little effect upon the germination of seeds, 
and although when it amounts to 50 per cent, of the gas it retards 
germination to a considerable extent, it does not arrest it altogether 
even when it amounts to 75 per cent. Since Claude Bernard stated 
that a comparatively small quantity of the gas was sufficient to prevent 
germination, the author has made further experiments, mainly with a 
view to ascertain whether the effect observed was due to carbonic 
anhydride or some other cause. Experiments were made with seeds of 
cress and lettuce, the proportion of oxygen in the surrounding atmo¬ 
sphere being always 21 per cent,, whilst the proportion of carbonic 
anhydride varied from 0 to 36 per cent. This gas causes a notable 
retardation when it amounts to 10 per cent., hut does not prevent 
germination even when the proportion present is very high. The 
retardation was greater with the cress than with the lettuce. In order 
to ascertain whether a decrease in the pressure of the oxygen had any 
influence, air was mixed with carbonic anhydride so that the proportion 
of oxygen diminished. A somewhat longer time was required for ger¬ 
mination than when the oxygen was kept constant, hut germination 
was not prevented. Similar results were obtained by mixing air with 
imperfectly washed carbonic oxide. In no case was' germination 
prevented* although the time required was in several cases increased 
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by several hours, and the only supposition which seems capablesof 
explaining Bernard’s results is that he stopped his experiments at 
some point between the time required for germination in the air and 
the much longer time required in presence of carbonic oxide, &c. 

C. H. B. 

Reserve Materials of Trees. By R Haktig (Ann. Agronom. 15 , 
190—191),—The author considers that the starch stored up in the 
living tissues of the wood in the autumn is not dissolved out during 
the next summer except as regards the contents of the one or two 
most recent annual rings, a very small quantity of reserve material 
sufficing to start the young shoots into growth until they are able to 
assimilate for themselves. The bulk of the reserve is regarded by 
the author as stored up in view of the flowering and fructifying 
season, when it is rapidly and completely exhausted. Some beech 
trees having fructified abundantly in 1888, the author found that 
from half to two-thirds of the reserve of starch had disappeared from 
the wood; .not only so, but the wood was almost completely exhausted 
of nitrogen, containing in most places less than O’Ol per cent., whereas 
in 1886 the wood contained from 0*098 to 0*392 per cent., according 
to the position from which the samples were taken. 

J. M. H. M. 

Saccharine Substances in Fungi. By E. Bourqtjelot (Oompt. 
rend., 108 , 568— 570).—The experiments were made with eight 
species of Lactarins and with Boletus aurantiacus. The young and 
fresh fungi were dried by exposure to air, then at 50—60°, And were 
extracted with boiling alcohol of 80°. The alcohol was distilled off: and 
the liquid concentrated to a semi-syrupy consistency. After remaining 
under a desiccator for some time, the liquid deposited a quantity of 
crystals which when recrystallised from alcohol were found to be 
identical with mannitol. In no case was a sugar obtained which had 
any action on polarised light. The percentages of mannitol obtained 
from the various species were as follows :— L. vellerius (1886), 7*77; 
L. vellerius (1888), 2*14; L. turpis, 9*50; L. piyeratus , 1*90; L. pyro* 
galus, 15*00; L. oontroversus , 4*90; L. torminosus , 5*10; L. subdulcis, 
6*66; L. pallidus, 10*50. The amount varies considerably even in 
the same species, the variations being probably due to atmospheric 
conditions. 

Fresh L. piperatus extracted with boiling water gave about 0*4 per 
cent, of trehalose, and a similar result was obtained with B , aumntiaow ; 
the fresh fungus giving 0*7 per cent, of trehalose free from mannitol, 
whilst the dried fungus gave 7 per cent, of mannitol and no trehalose. 
The disappearance of the trehalose is doubtless due to a process of 
ripening. - It is w*ll known that the vegetation of fungi is very 
active, and the results described show that the vital processes continue 
during drying. 0. H. B, 

Gluten in Wheat. By E, Gatellieb and L. I/H6te (Oompt 
rend., 108 , 859—862).—In order to determine the influence of 
previous crops on the quality of wheat as measured by the amount of 
gluten which it contains, wheat was grown on three plots of a sandy 
soil, one of which had grown a crop of sugar-beet, the second a crop 
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of oats preceded bj lucerne, and the third a crop of “ minette,” fol¬ 
lowed by the application of 30,000 kilos, of manure per hectare. The 
nitrogen in the flour from the wheat was estimated by means of soda- 
lime, and the numbers were multiplied by Dumas and Cahours* 
coefficient, 6*25, in order to obtain the amount of gluten. 

After After oats After “ninette’* 

sugar-beet. and lucerne. and manure. 
Nitrogen... < 1*45 1*61 1*68 

Gluten. 9-06 10*06 10*50 

The wheat containing the lowest proportion of nitrogen had the 
best appearance. 

By manuring with ammonium sulphate and superphosphate, it was 
found possible to raise the percentage of nitrogen to 2*04, which 
corresponds to 12*75 per cent, of gluten. The best results were 
obtained with 300 kilos, of ammonium sulphate and 300 kilos, of 
superphosphate per hectare, the ratio of nitrogen to phosphoric anhy¬ 
dride being 12 : 9. 

Experiments showed that the richness of the flour in nitrogen is in 
direct relation to the richness of the original wheat. In the latter 
case, the numbers are about 0'4 per cent, higher in consequence of the 
large quantity of nitrogen present in the envelope. The nitrogen in 
the grain is not all present as gluten, hut if the total nitrogen is 
multiplied by the gluten coefficient, the numbers obtained are pro¬ 
portional to the quantity of gluten actually present. Analyses of the 
whole grain yield more accurate results than analyses of the flour, in 
consequence of the difficulty of obtaining a proper average sample of 
the latter. C. EL B. 

Constituents of Lycopodium Spores. By A. Linger {Arch. 
Pharm. [3], 27 , 241—265, and 289—309).—In an exhaustive exami¬ 
nation of these spores (from Lycopodium clmatum ), the author finds 
(1) that they contain 1*155 per cent, of mineral constituents having a 
neutral reaction, and composed mainly of potassium, sodium, calcium, 
magnesium, iron, and aluminium phosphates, together with small 
quantities of calcium sulphate, potassium chloride, aluminium silicate, 
and traces of manganese. (2.) They contain 49*34 per cent, of a 
greenish-yellow oil with an acid reaction. This oil contains 80—86*67 
per cent, of a flnid, fatty acid, variable amounts of glycerol, and a 
mixture of fixed fatty acids. The liquid acid, 0 18 H ao 0 2 , gives a lead 
salt soluble in ether; if belongs to the oleic acid series, and may be 
represented as *-decyl~fi4sopropylacnjlic acid. The fixed fatty acid 
appears to consist mainly of myristic acid. (3.) The spores yield 
monomethylamine when warmed or boiled with potassium hydroxide 
solution of 1*32 $p. gr. (4.) The dry commercial spores yield 
0*857 per cent, of nitrogen. (5.) The spores contain at least 2*12 per 
cent, of saccharose. This is oxidised to acetaldehyde when the spores 
are,macerated with alcohol? this action is due to the fact that oxygen 
is condensed to ozone by the spores. (6.) Fused with potassium 
hydroxide, the spores yield (a) a brown, resin-like, nitrogen-free com- 
voxn'XiVi. " r, 'j # . Z d 
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pound of acid reaction and fsecal odour; (b) a non-nitrogenous benzene- 
derivative, forming needle-shaped crystals, soluble in ether and water, 
but not in chloroform, closely related to protocatechuic acid. 

J. T. 

Chemistry of Flax Fibre. By 0- E. Cross and E. J. Bevan 
(Ohem. News , 59, 135—136).—The authors point out that ordinary 
flax is not pure bast, but that, in spite of retting and scutching, it 
retains a small proportion of residues of the wood (“sprit”) and some 
cortical tissues; these impurities are, moreover, of considerable tech¬ 
nical importance. 

With regard to the pure fibre substance, Kolb showed that it is a 
compound of cellulose with a pectosic group, the constitution of which 
group the authors are now investigating. By the action of nitric 
acid, sp. gr. 1*15, on flax, they obtained a small amount of mucic acid, 
formed evidently from the non-cellulose flax constituents, some oxalic 
acid and carbonic anhydride, and fatty and wax acids, derived from the 
cuticular substances, and separable by means of alcohol from the fibrous 
residue of oxycellulose. By treatment with alkaline permanganate, pure 
flax cellulose yielded 45 per cent, of oxycellulose, 18 per cent, of oxalic 
acid, and 15 percent, of a soluble carbohydrate of the aldehyde-alcohol 
type, yielding furfuraldehyde when hydrolysed by acids. The “ sprit ” 
is apparently a ligno-cellulose. 

The cuticular substances are of much interest. Hot alcohol dissolves 
from scutched fibre 2 or 3 per cent, of a mixture consisting of— 
(1) a wax which is deposited on cooling; (2) a soluble carbohydrate 
•of the ligno-cellulose type ; (3) a green, semi-fused residue left after 
the extraction of (2 ) with boiling water, and resolved by benzene into 
a brown wax and a bright green oil; the latter becomes semi-solid on 
cooling when deprived of the solvent. 

Wax (1) apparently consists of a free wax-alcohol and a compound 
of the same with a ketone-resin. The alcohol, C^/OH, melts at 
81—82°, and yields an acetate, C 23 H 4 7 *AcO, melting at 65°. The resin, 
as also the brown wax and green oil, yield on further treatment in¬ 
different, oily products, which are being examined. In general pro¬ 
perties, the brown wax resembles wax (1), but the alcohol obtained 
by its saponification melts at 74°. D, A. L. 

Failure of Oat Crops. By P. Sorauer (Bied. Omtr 1889, 
266—272).—It frequently occurs that a crop of oats fails to mature 
without any apparent reason. The water culture of plants shows 
that oats are unable to mature if the solution by which they are - 
surrounded is very strong; consequently it is recommended that when 
a crop of oats fails, and the evidence points to heavy manuring as the 
cause, then a drawing crop should he put on previous to the sowing 
with oats, so as to reduce to some extent the over-richness of the 
ground. It would also appear that as the nutrient solutions become 
more and more concentrated, a lesser amount of water is required for 
the production of dry matter, and this is accompanied by a more rapid 
growth and greater production. In poor soil, the roots distribute 
themselves over a greater extent, and take up more wate* than 
otherwise would, so as to obtain the. requisite amount pf mineral 
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matter. The deduction from these experiments is, that when there is 
a likelihood of a paucity of water, heavy manuring will make up 
for the want of water, as a lesser root growth is then necessary. 

E. W. P. 

Maize as Dry Pood and as Silage. By E. H. Jenkins and 
others (Bied. Gentry 1889, 231—237).—The analysis of various por¬ 
tions of maize plants indicates a great difference in their digesti¬ 
bility. There appears to be no difference in the digestibility of 
maize meal and the plant itself when given whole, and ensilage of 
the plant has no special effect on the yield of milk. 

W. A, Henry fed cows with ordinary dry maize straw and with 
maize ensilage, both chopped fine. There appeared to be no differ¬ 
ence in the yield of milk and butter under either condition. A 
similar result was obtained when the maize was not cut fine. 

P. A. Woll finds an increase of specific gravity, but a decrease in 
the percentage of dry matter and casein when maize silage is used, 
and the digestibility of silage was higher than that of dried maize 
stems. Henry also finds that the loss in dry matter, whether by 
making maize into silage or hay, is practically the same, namely 
20—25 per cent., and that cattle should have equal quantities of dry 
matter as silage or as hay; maize hay amounting to twice the weight 
of the silage must he given. 

Tables are given by Woll and Short to show the changes in com¬ 
position undergone by maize in silo as compared with the ripe maize 
itself, and it appears that the changes occurring in green maize are 
no greater than any other fodder plants experience. E. W. P. 

Manuring of Barley. By J. Hanaman (Bied. Gentry 1889, 
223*—225).—After 20 years of experimenting, the author has come to 
the conclusion that small plots of, say, 10 square metres do not give 
accurate results, yet he holds with experiments in pots, as these, give 
results consistent with one another. 

He has now made experiments in iron cylinders 260 mm. high and 
140 mm. broad, on the growth of barley manured with phosphates, 
nitrogen, and. potash. As the soil employed was rich in potash, 
potash manures produced no increase, whilst phosphates greatly 
increased the yield of grain but not of straw; nitrogen (sodium 
nitrate ?) increased both grain and straw, whilst the best result was 
obtained from a mixture of phosphate and nitrogen. E. W. P. 

Absorption of Nitrogen by Soils. By Bekthejeot (Oomph rend 
108, 700—708).—The author’s previous researches have shown that 
the absorption of nitrogen takes place chiefly in vegetable, soils, and 
results in the formation of compounds of an albuminoid character. 
This absorption does not take place in sterilised soils, and hence 
seems to be intimately connected with the life processes of microbes. 
It has also been shown that the total quantity of nitrogen absorbed is 
greatly increased when various species of leguminosse are grown on 
thB soil, and this conclusion is confirmed by the experiments of 
Franck and of Hellriegel and Wilfarth, and also by a long series of 
experiments, the results of Which have recently been published by the 
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author (Ann. Chiwi. JPhys . [6], 16, 438,435, 453,491). Three different 
soils were used, varying considerably in the proportion of nitrogen which 
they contained, and these were examined when growing no crop and also 
when growing each of six species of leguminosae. They were exposed 
under three sets of conditions, namely, (1) with free exposure to air, 
(2) under a transparent cover which allowed of free circulation of 
air; and (3) in a closed vessel into which carbonic anhydride and 
purified air could be introduced at will. 

In all cases there was absorption of considerable quantities of 
nitrogen, which in the closed vessels amounted in some cases to 11 
per cent, of the original nitrogen in two months, with free exposure 
to 41'3 per cent, of the original nitrogen in 19 weeks, and under 
cover with free circulation of air to 35'8 per cent, of the original 
nitrogen in 21 weeks. These numbers would be larger if the nitrogen 
were estimated to a depth of 50 cm., since previous experiments 
showed that there is usually a recognisable absorption down to this 
depth. 

Tables showing the details of the experiments are given in the 
complete memoir (loo, cit .). With the three soils growing no crop, 
exposed in layers 18 cm. deep in closed vessels, the quantity of 
nitrogen absorbed varied from 38 kilos, per hectare in 7 weeks to 
87 kilos, in 8 weeks ; under cover, with free circulation, from 74 kilos, 
per hectare in 12 weeks to 110 kilos, in 11 weeks; with free exposure, 
from 30 kilos, per hectare in 11 weeks to 150 kilos, in the same time* 
The increase was most noticeable in the case of the soil which 
originally contained the lowest proportion of nitrogen, and the results 
were affected to the greatest extent by atmospheric conditions in the 
soil which originally contained the highest proportion of nitrogen. 
The results did not vary in the same order, in the three cases, with 
variations in the conditions of exposure. 

Leguminosee growing in closed vessels usually gave an increase of 
nitrogen at least equal to that observed with the soil alone under the 
same conditions, but in some cases there was an actual reduction.in 
the total nitrogen, because part of the nitrogen existing in the seeds 
was lost in the form of some volatile compound. With free exposure 
to air, or under cover with free circulation, the quantity of nitrogen 
absorbed with leguminosse growing on the soils was from two to 
three times as great as that absorbed by the same soils under the 
same conditions without plants, and from two to three times as great 
as the absorption with the same plants in closed vessels. The relative 
increase was greatest with the soil originally containing the least 
nitrogen, but the magnitude of the absolute increase was of the same 
order in all three cases. A considerable proportion of the nitrogen is 
absorbed by the plant, the quantity in the latter becoming two or 
three times as great as the quantity present in the seed. The 
quantities absorbed by tbe sub-aerial and subterranean parts of the 
plant respectively are approximately equal. It would seem that the 
nitrogen is actually absorbed from the soil by the roots of the plants 
under the influence of microbes. A simultaneous enrichment of both 
the plant and the soil does not always take place; in some cases the 
quantity of nitrogen in the plant increases, whilst that in the soil 
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diminishes. There is at present no evidence that the tubercles on the 
roots, which undoubtedly contain microbes, play any special part in 
bringing about this result. At the same time, the absorption of 
nitrogen does not take place solely, nor even in a preponderating 
degree, with the lower orders of vegetation. The assumption that the 
absorption takes place through the agency of microbes is based 
mainly upon the facts that it is not observed with sterilised soils, 
that the nitrogen is converted into substances of an albuminoid 
character, and that, as Hellriegel and Wilfarth observed, an infusion 
of a vegetable soil will restore to a sterilised soil the property of 
fixing nitrogen. 

The question of the absorption of nitrogen by the sub-aerial portions 
of plants requires further investigation. The author has proved by 
•direct experiments that carbohydrates, which make up the greater 
part of vegetable structures, combine directly with nitrogen under 
the influence of low tension electricity such as is found in the atmo¬ 
sphere in contact with and immediately above the soil. 

The quantities of nitrogen which are absorbed by soils growing 
leguminosas are very considerable, and would have been still greater 
if the experiments had been continued for a longer time, but probably 
tend to a maximum limit. 

The soils growing lucerne showed the greatest increase of nitrogen, 
which amounted to as much as 700 kilos, per hectare in five months. 
The soil in this case contains only one-third to one-quarter of the 
total nitrogen in the system, whilst the nitrogen in the lucerne is 
16 times as great as that originally present in the seeds. The greater 
part of the absorption is done by the roots of the lucerne, which also 
absorb a very large quantity of mineral matter from the soil. 

C, H. B. 

Loss and Gain of Nitrogen in Soils. By P. P. Detrain 
(Gomjpt rend 108, 873—878).—Experiments which have been con¬ 
ducted with a somewhat loose sandy soil at Grignon since 1878, have 
shown that when the soil is cultivated for several years without any 
application of manure, there is a considerable loss of nitrogen, the 
, loss being much greater than the quantities of nitrogen removed in 
the crops. The magnitude of the loss varies with the nature of the 
crop, and is most rapid with beet, slower with maize for forage, and 
©till slower with potatoes and wheat. After several years under these 
conditions, the nitrogen was reduced to 1*45—1*5 grams per kilo. It 
was then found that the loss of nitrogen ceased and a gain of nitrogen 
set in. This gain was only moderate with many crops, but was very 
considerable with crops of sainfoin and grasses. C. H. B. 

Comparison of Basic Slag with Superphosphate. By 
Mwssn (Bied. Gentry 1889, 228—229).—The experiments were con¬ 
ducted in 30 different districts, the ground receiving* in addition to 
the phosphates, a dressing of ammonium sulphate. The yield pro¬ 
duced by the basic slag was higher than that by superphosphate, the 
crops being, wheat (winter and spring) and rye, hay and oats, and the 
phosphoric acid of the slag being added to the amount of 2| times 
that, pf the “ super.* , K Eh W» P. 
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Analytical Chemistry. 

Behaviour of Phenolphthalein with Ammonia. By J. H. 
Long (Amer. Ghent. 11, 84—89). — When phenolphthalein is added 
to weak sodium hydroxide solution, the red colour seems to he 
indefinitely permanent; but with weak ammonia it disappears more 
or less quickly, the chief determining factors being dilution, tempera¬ 
ture, and strength of the indicator. 

A similar result is observed when sodium hydroxide is added to a 
solution of free acid containing some ammonium salt and the indica¬ 
tor; in this case, if the temperature is sufficiently low, very little 
error will be caused by small quantities of ammonium salts, but with 
larger quantities the error is too great, unless a large quantity of the 
indicator be used. 

The author’s experiments lead him to conclude that the fading of 
the colour is due to the formation of the colourless phenoldiimido- 
phtfialein described by Baeyer. A. Gh B. 

Estimation of Organic Nitrogen. By L. L’Hote ( Compt . rend., 
108, 817—820).—The nitrogen in brucine, cinchonine, asparagine, 
Caffeine, oxamide, uric acid, and urea was determined by means of 
soda-lime, and also by Kjeldahl’s process as described in the j Wncy* 
clopedie chimiqne, 4 , 48. In those cases where the sulphuric acid 
became colourless, the results were exact, and agreed with those 
obtained with soda-lime, but when, as in the case of brucine and cin¬ 
chonine. the acid remained brown, the results were considerably too 
low. Blood, casein, and wheat when boiled rapidly with sulphnric 
acid for about an hour and a half give an almost colourless solution, 
but a considerable quantity of the ammonium salt is volatilised, and 
the results are too low. The author concludes that KjeldahTs process 
has no advantage over the soda-lime method in simplicity, rapidity, or 
accuracy. 

The author finds that, contrary to a recent statement by Cazeneuve 
and Hugounenq, albumin and the residue from urine give with 
soda-lime results identical with those obtained by Dumas’ method 
with cupric oxide. 0. H. B. 

Estimation of Nitrogen in Nitrates by Kjelda&Fs Method. 
By 0. Forrster (Chem. Zeit, 13,229—280).—In using the method pre-' 
viously suggested (this vol., p. 547) the thiosulphate must not be added 
before the phenolsulphonic acid, nor should the latter contain more 
than 7 or less than 4 per cent, of phenol. The object of the thiosul¬ 
phate is to convert the nitrogen into a non-volatile form according to 
f.? equation:-4H 2 S0 4 + 4H m 3 + Na s S a 0 3 = 4S0 4 (N0 2 )h6 + 
2 Natio 04 + oH 2 0, therefore cooling is now stated to be unnecessary. 
After treating with the thiosulphate, lOc.e* of pure sulphuric acid and 
sufficient mercury are added aud the mixture heated before adding 
soda, &o. ( ■ ■. *, • 
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By using a bulb apparatus for absorbing the ammonia, loss by non- 
absorption is avoided. D. A. L. 

Estimation of Insoluble Phosphates. By Y. Edwards ( Chem . 
News, 59, 159).—5 grams of superphosphate is extracted with 
water, and the residue treated for half an hour on a water-bath with 
dilute nitrohydrochlorie acid; the solution is filtered, mixed with 
20 c.c. of a solution of calcium phosphate in dilute nitric acid (con¬ 
taining 5 grams Ca^Os per litre), and made up to 250 c.c. 50 c.c. 
of this solution is made alkaline with ammonia, acidified with acetic 
acid* and titrated with uranium solution, being heated to boiling at 
the start of the titration. Allowance must be made for added 
phosphate and for iron and alumina. D. A. L. 

Reaction for Copper. By DenigIis (Oomph rend., 108, 568).— 
The copper salt is converted into the bromide by the action of potas¬ 
sium bromide, and when the product is dehydrated by sulphuric acid, 
the solution of the copper salt in excess of potassium bromide acquires 
a red-violet coloration. C. H. B. 

Volumetric Estimation of Nickel. By T. Moore (Ohem . News, 
59 , 160).—The following method for estimating nickel, in which 
cupric ferrocyanide is used as an indicator, is recommended as trust¬ 
worthy and quite accurate enough for ordinary purposes. The cupric 
ferrocyanide is prepared by dissolving 2*25 grams of copper sulphate 
in a litre of water, and adding a solution of potassium ferrocyanide 
until a precipitate ceases to form; it is agitated before use. 

The solution containing nickel, if acid, is made strongly alkaline 
with ammonia, but if it already contains much free ammonia, part of 
this is neutralised with hydrochloric acid, a solution containing 22*5 
grams of pure potassium cyanide per litre is run in until the blue 
colour completely disappears and the solution becomes yellow, a 
measured quantity of the cupric ferrocyanide, sufficient "to give a 
distinct colour, is then added, and more potassium cyanide is run in 
cautiously until finally one drop causes a distinct change of colour in 
the solution* The potassium cyanide is standardised with a nickel 
solution of known strength; generally 20 c.c. = about 0T gram of 
nickel; the quantity of potassium cyanide required to decolorise, the 
cupric ferrocyanide may as a rule be neglected, but, if desired, can 
be readily ascertained by direct titration. The process works equally 
well in the presence of sulphates, nitrates, chlorides, acetates, and, 
ammonium salts. D. A. L. 

Estimation of Nickel and Cobalt. By A. Carnot ( Compt . rend., 
108 , 610—612). See p* 678. 

Separation of Nickel and Cobalt. By A. Carnot (Oomph 
rtnd*, 108 , 741—744).—If bromine is added to a cold solution of a 
nickel or cobalt salt containing free acid or ammonium chloride, and 
the liquid is afterwards saturated with ammonia, gas is. evolved, 
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and the solution acquires a pale-rose colour if cobalt alone is present, 
or a violet colour if the liquid also contains nickel. 

If hydrogen peroxide is added to the cold liquid either before or 
after saturation with ammonia, a brown coloration is produced, which 
soon changes to purple and then to rose, the changes taking place 
more rapidly in hot solutions. The pink colour of the cobalt is much 
less intense when the liquid is hot, whilst the blue colour due to nickel 
is not affected, and this difference may be utilised for the detection of 
the two metals. By prolonged boiling, the purpureo-cobalt salt which 
has been formed is converted into a luteo-eobalt salt, and the liquid 
becomes turbid, the final product being the sesquioxide 0o 2 0 3 , which, 
however, is not pure, but contains nickel. 

When the cold solution which has been treated with hydrogen 
peroxide is mixed with a sufficient excess of potassium hydroxide, 
depending on the quantity of ammonia and ammonium salts present, 
the whole of the nickel is precipitated. The precipitate, however, is 
never pure, even with considerable variations in the conditions, and 
in order to obtaiu accurate results it must be redissolved and the 
treatment repeated once or twice. The cobalt in the filtrate is pre¬ 
cipitated by prolonged treatment with hydrogen sulphide, or by 
addition of ammonium sulphide. C. H. B. 

Estimation of Glycerol in the Residues of Brandy Distilla¬ 
tion. By H. v. Torring (. Laidw . Yersucks-Stat ., 36, 29—60).—See 
p. 735. 

Estimation of Glycerol in Crude Glycerol. By J. Lew¬ 
kowitsch ( Ghem. Zeit, 13, 93 and 191—192; also F. Filsinger 
(ibid., 127).—Lewkowitsch advocates Benedict and Cantor’s acetin 
method, and finds it gives good results even with moderately impure 
glycerol. He criticises various other methods, regards purification 
with lead acetate as untrustworthy, and disapproves of Morawski’s 
method, Filsirrger, on the other hand, has not found the acetin 
method so good; criticises Lewkowitsch, and commends the perman¬ 
ganate method for all but very bad, glycerols containing much acrolein 
and little glycerol, D. A. L. 

Separation of Strychnine from Brucine. By J. E. Gerook 
(Arch. Pharm . [3], 27,158—162).—The alkaloids are gently warmed, 
and precipitated from a solution as nearly neutral as possible by means 
of picric acid. After remaining for some time, the precipitate is 
collected on a tared filter, washed with cold water, dried at 105°, and 
weighed. The filtrate is warmed for some time with nitric acid of 
sp. gr. 1‘056* the solution is exactly neutralised, and a trace of acetic 
acid ’added; after cooling completely, the insoluble strychnine picrate 
is brought on to the same filter as before, washed, dried, and weighed. 
From the difference in weight, the brucine is calculated. The 
numerical results given are satisfactory. J. T, 
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Variation with Temperature of the Velocity of Light in 
Metals. By A. Ktjndt {Ann. Phys. Ghent., [2], 36, 824—833).—In 
a former communication on the indices of refraction of metals (Abstr., 
1888, 997), the author showed reasons for believing in the existence 
of a relation between the velocity of light in metals and their con¬ 
ducting powers for electricity and heat. At the end of this paper it 
was pointed out that if a simple relation really existed between the 
velocity of light in a metal and its conductivity for electricity and 
heat, then the former quantity would necessarily vary with the tem¬ 
perature. The variation with the temperature in the conductivity 
, for heat of different metals appears to be somewhat variable. 
According to Arndtsen, the electrical conductivity in pure solid 
metals decreases by about 0*003678 for an increase of 1° C. in the 
temperature. Clausius has pointed out that this is very nearly 
the same as the coefficient of expansion of a perfect gas; from which 
it would follow that the conductivity for heat is in all solid metals 
inversely proportional to the absolute temperature. 

Siemens {Gesammelte Abhandl ., 259) suggests that the slight devi¬ 
ations from this law are probably due to a want of absolute chemical 
purity in the metals, and to the fact that some of the specimens experi¬ 
mented with were not completely annealed; With the exception of 
some minor modifications, the measurements were made in the same 
manner as those described in the paper previously referred to. 
Prisms of gold, platinum, nickel, iron, and silver were experimented 
with. ’ Let jui and ih be the indices of refraction at the temperatures ti 
and respectively; then the author expresses the relation between 
the index of refraction and the temperature in the form 

fi 2 = /*i{l + fi{h — ti)}. 

The values obtained for /3 are as follows:—• 


For gold with red light........ 0*0035 

„ gold with blue light.. 0*0051 

,, platinum with white light...... 0*0027 

„ nickel with red light .......... 0*0026 

„ iron with red light............ 0*0040 

„ silver with white light ......... 0*0064 


The author states that the value of Obtained in the case of silver 
cannot be depended on, because, owmg to its very small index of 
refraction^ the change in the deviation with the temperature is so 
small as hardly to exceed the limits of errors of observation. Except 
in the case of silver, the author considers that the values obtained 
for agree very well with the temperature coefficient for electrical 
resistance, although of course it is a matter of chance that the mean 
voi*. lvi. Be 
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of the former values, viz., 0*0036, is almost identical with the mean 
of the latter. The deviations of the different values of (3 from this 
mean are, however, quite within the* limits of errors of observation, 
and therefore, as far as the observations go they indicate that the 
indices of refraction of metals have a constant temperature coefficient, 
0*0036; or in other words, that the velocity of light in any given 
metal is invei*sely proportional to the absolute temperature ; which is 
exactlv the same relation as that which Lorenz, Arndtsen, and 
Benoit have found to exist between the absolute temperature and the 
electrical conductivity. Matthiessen, also, who expressed the varia¬ 
tion of electrical conductivity with temperature by means of two 
terms, one proportional to the temperature, and the other proportional 
to its square, gives 0*003764 as the mean coefficient of the first member, 
obtained from experiments on 10 different metals. 

The author’s experiments therefore appear to show that the velocity 
of light at different temperatures in a given metal is directly propoi’- 
tional to the electrical conductivity. He expresses his intention of 
continuing bis investigations with more perfect prisms, and in mea¬ 
suring the index of refraction and the electrical conductivity for the 
same specimens of metal. The author does not consider that the 
experiments afford any trustworthy proof of an alteration with tem¬ 
perature in the dispersion of light by metals, for although the values 
obtained for fi in the case of gold were 0*0035 with red light and 
0*0051 with white light, the difference may quite possibly be due 
merely to errors of observation. Gr. W. T. 

Variation in the Specific Heat of Mercury with Tempera¬ 
ture. By J. Milthaler (Ann. Rhys. Chem . [2], 36, 897—911).— 
The author finds that, as has been previously shown by hTaccari 
(Mem. R* Acad . Torino , 1888), the specific heat of mercury 
decreases with increasing temperature. If C 0 is the specific heat of 
mercury at 0° and 0/ is the specific heat at the temperature t, he 
obtains the following formula, expressing the relation between the 
specific heat and the temperature : C* = C 0 (l — 0*G00138£)* 

Gh W. T. 

Isotherms of a Mixture of Sulphurous and Carbonic Anhy¬ 
drides. By A. Blumcke (Ann. Rhys, Chem, [2], 36, 911—923),— 
In a former paper (Abstr., 18.88, 775), the author described a series of 
experiments tending to show that a mixture of sulphurous and 
carbonic anhydrides does not behave like the saturated vapour of a 
single liquid. 

He points out that this is a matter of considerable importance, 
as in calculating the efficiency of freezing machines the pressure of 
the vapour is employed for determining the temperature. It is also 
of importance on account of theoretical applications, as for example 
to the proof of the second law of thermodynamics. 

To decide definitely whether the vapour-pressure depends only 
on the .temperature, or whether it also depends on the relative 
volumes, the author has obtained a series of curves representing the 
. relation, between pressure and volume at different temperatures, and 

noteworthy feature of these is that they undergo no sudden varia- 
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1 tion corresponding with the commencement of condensation, but 
throughout closely resemble the isotherms for permanent gases. The 
isotherms are in no part parallel to the axis of volumes, and therefore 
it is not permissible to employ the vapour-pressure for the determina¬ 
tion of the temperature unless the volume is known with exactness. 

At the conclusion of his paper, the author traverses in detail the 
objections advanced by Pictet against the method of observation 
employed in the experiments described in the paper previously 
referred to. GL W. T. 

Gas Heating. By L. Meyer (Ber ., 22, 883—885).—It was found 
by the analysis of a sample of coal-gas by Bunsen’s method that 
1 litre of the gas gives approximately three-fourths of the heat evolved 
by the combustion of 1 gram of coal. 

The results of analyses of coal-gas or any gaseous mixture are 
always given in volumes, whilst the heat of combustion is given 
either for one part by weight or for the molecular weight of each 
constituent, and the calculation of one from the other is a very tedious 
process. 

, Since the molecular weight, in grams, of any gas occupies 22*312 
litres at 0° and 760 mm,, if a gaseous mixture contains in one volume 
a fraction x of any one constituent, rhis fraction of the molecular 
weight is present in 22*312 litres. It is, therefore, only necessary to 
^multiply the molecular heat of combustion of each constituent by the 
quantity of this constituent in one volume to find what portion* of the 
,heat evolved by 22*312 litres of the gaseous mixture is due to the 
constituent in question. Por example, if a mixture contains 34*02 
per cent, by volume of methane, one volume contains 0*3402 volume 
and, therefore, 22*312 litres contain 0*3402 X 16 grams ; as the heat 
of combustion of 16 grams of methane is 211,930 cal., the above 
quantity of marsh-gas would give 211930 X 0*3402 = 72099 caL 
In this way the heat evolved by each constituent is readily calculated, 
and if the sum is divided by 22*312 the quotient gives the heat of 
.combustion of 1 litre of the gaseous mixture at 0° and 760 mm, 

F. s: Kn 

The Absorption and Condensation of Carbonic Anhydride 
on Clean Glass Surfaces. By H. Krause (Am, Phys. Chem. [2], 
'36,923—936).—The author states that the investigation described 
in this paper was suggested by a remark made by Warburg and 
Ihmori in a paper (ibid, [2], 27, 481) on the “ Weight of the Layer 
of Water formed on Glass and other Bodies, and the Oircumsiances 
• under which it is formed.” The remark was to the effect that it 
would be interesting to ascertain whether glass free from alkali 
, absorbs a sensible quantity of carbonic auhydride. In the present 
.paper, the author shows that by treating glass with boiling water the 
, greater part of the alkali can be removed from its surface, and he 
finds that glass fibres in their natural condition are able to condense a 
/much larger amount of water, and to retain it much more firmly, than 
those which have been treated in this manner. The principal results 
attained in the course of the investigation ape as follows 

1 - rk r\ 
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(1.) When the surface of the glass is perfectly dry, scarcely any 
condensation or absorption of carbonic anhydride takes place, even 
when the glass is exposed to the gas for a considerable time. This 
holds good both when alkali is present on the surface and when it 
has been removed as far as possible by treatment with boiling water. 

(2.) When the dry surface of the glass is moistened, a condensation 
of gas upon the surface immediately begins, and this condensation is 
greater when the alkali is present than when it has been as far as 
possible removed. In either case the condensation takes place very 
rapidly at first. Since the condensation and absorption take place 
in both cases, the question propounded by Warburg and Ihmori is- 
answered. 

(3.) When the temperature is gradually raised, the amount of water 
retained on the surface is greater when alkali is present than when 
the fibres have been previously boiled. In the case of the boiled fibres, 
moreover, the moisture can be removed more rapidly or at a lower 
temperature by means of a dry current of air than when alkali is 
present in the normal quantity. G. W. T. 

Conditions of Equilibrium between Solid and Liquid Com¬ 
pounds of Water with Salts, particularly with Calcium 
Chloride. By H. W. B. Boozeboom (Bee. Trav . Ohim 8, I—146).— 
The object in view was to make a complete investigation of the con¬ 
ditions of equilibrium between a single salt, calcium chloride, anct 
water, and also to test the deductions of Van der Waals with refer¬ 
ence to the conditions of equilibrium of two substances (Abstr., 
1887, 629). 

The compounds of calcium chloride with water which are capable- 
of existing in the solid state are found to be : CaCl 2 + 6H 2 0, 
OaCl 3 4* 4H 3 0(a), CaCl a +• 4H 2 0(^), CaCl 2 4* 2BL 2 0, and CaCl 2 4* 
H 3 0. Each of these hydrates can only exist between certain limits 
of temperature which lie between — 55° and +260°, the lower 
temperature being that at which the cryohydrate is formed, the 
higher temperature the melting point of anhydrous calcium chloride. 
Each hydrate has a curve of solubility of its own, the upper limit 
being for each, except the first, the temperature at which the 
hydrate fases. In the case of 0a01 2 4- 6H 2 0, the hydrate can 
also exist in a’ solution containing less water than the solid salt. 
These solubility curves therefore cut one another in the points of 
fusion of the hydrates, at which points two hydrates are capable of 
existing in the same solution and in equilibrium. As these points of 
intersection are definitely and clearly marked, the transition from one 
hydrate to another in solution by increasing or decreasing the degree 
of hydration is a sudden and not a gradual operation. 

The curves for the vapour-pressures of various solutions of calcium 
chloride in water are also given. These intersect in quadruple points, 
each of , which corresponds with eqnilibrium between four phases 
(Abstrv, 1888, 1151), the two hydrates, the solution,' and aqueous 
vapour. The positions of these points together with the phases 
present for each are as under:— 
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i. 

JP* 


Phases present. 


-55-0° 

mm. 

±0 

Ice 

CaCL + 6H 2 0 

OaOl. CCC14 -5H.0 

Aq. vapour. 

+ 29*2 

5-6 7 

CaCl, + 6H»0 

OaCljj + 4H 2 0 (/S) 

CaClo CX 5*41H.,0 


29*8 

6-80 

CaClo + OJEloO 

CaClo + 4HoO (a) 

CaClsXSt 6-lOHO. 


38 *4 

7-88 

CaCl 2 + 4HlO(p) 

CaCl 2 + 2HoO 

CaCl 2 V-v-n. 4 *83HoO 


45 *3 

11-77 

CaCl 2 + 4H 2 0(a) 

CaCl 2 + 2HoO 

CaCl,'IS: 4-73H.O 


175'5 

842'0 

CaCl 2 + 2H 2 0 

CaClo + Ho 6 

CaClj,-^ 2'07ff»0 
CaCl 3 .tX:±l-8H 2 0 


1:260 *0 

several 

CaCl 2 + H 2 0 

CaCl 2 



atmos. j 




The curves are compared with the ideal curve deduced from the 
formula of Van der Waals for the equilibrium of two substances in 
three phases mentioned above. The results are found to be in agree¬ 
ment with those required by the theory. 

The numbers obtained for the vapour-pressures are also used for 
-confirming the relation given by Kirchhoff and modified by Van der 
Waals, as existing between vapour-pressure and heat of dissolution. 
This relation has the form— 

d log p _ (x - e)q + Q; 
dt 2T 2 0~c) 5 

where Qj is the heat evolved by the dissolution of CaCL> nEhO 
to CaCl 2 cH 2 0, and q is the heat of condensation of 1 mol. of 
water. Using Thomsen’s thermochemical data it is found to hold 
good for saturated solutions of Ca01 2 + 6H 3 0, and an agreement is also 
apparent for the lower hydrates. H. C. 4 

Unit of Atomic Weights, By L. Meyee and K. Seubert ( Ber ,, 
22 } 872—-879). The authors are of opinion that all determinations 
of the ratio of the atomic weights of oxygen and hydrogen, depending 
on the weighing and measuring of the gaseous elements, are attended 
with considerable errors, as is shown by the discordant results of 
numerous experimenters. The average of the results obtained by 
Brauner (this vol.,p. 335), namely 0 = 15*94, although approximately 
correct, is still a little too low, as 15*96 is the most trustworthy value 
for the atomic weight of oxygen. 

Marignac and Brauner, although apparently admitting the ratio 
0 : H =s 15*96 :1, are in favour of making the atomic weight of 0 = 16 
and that of H = 1*0025. Although the proportionate values of those 
atomic weights, calculated directly from that of oxygen, remain the 
same whatever the ratio of 0 : H, it is stated that if oxygen were 
taken as 16, the atomic weights of many elements could* without 
appreciable error, be regarded as whole numbers and thus facilitate 
the calculation of analyses. The authors show by a table that such 
is not-the case, and state that in their opinion the proposal to take the 
atomic weight of 0 = 16 as the standard is not based on sufficiently 
good grounds to necessitate a departure from the most natural unit 
H = 1, F. S, K. 
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Raoult’s Method for Determining Molecular Weights as used 
to distinguish between Isomerism and Polymerism. By R. 
Anschutz ( Ber 22, 980—988).—A reply to Auwers and Meyer 
(Ber., 21, 3510). 

Air-baths. By L. Meter (Ber., 22, 879—883).—The authox* 
describes, with the aid of diagrams, several improvements in the con¬ 
struction of various forms of hot-air baths (compare Ber., 16, 1807) 
suitable for heating flasks, retorts, &c., and for evaporating aqueous 
solutions. H S. K. 

Lecture Experiments. By P. T. Austen (Amer. Ohm. J 11, 
270—273).—The author describes an apparatus for showing the 
combination of nitric oxide and oxygen, and the solubility of nitric 
peroxide in water. He also describes some experiments with hydrogen 
iodide; heated potassium chlorate, nitric acid gas, and chlorine, all 
bnrn in this gas; nitrous oxide is converted by it into ammonium 
iodide; sulphurous anhydride decomposes it. A. G. B. 


Inorganic Chemistry. 


Formation of Hydrogen Bromide and Hydrogen Iodide. 

By Y. Mere and E. Holzmann (Ber., 22, 887—872).—The synthesis 
bf hydrogen bromide from its elements (compare Merz and Weith, 
this Journal, 1874, 334) can be demonstrated by passing dry hydrogen 
through a fractionating flask containing boiling bromine, and con¬ 
ducting the gaseous mixture through a tube provided with one or two’ 
bulbs and heated at the commencement of the operation for a, 
short portion of its length. Combination takes place and tongues of, 
flame two or more inches long are visible in the tube; in pre¬ 
sence of excess of hydrogen the flame is distinctly yellow. Another 
method is to place a hydrogen flame near the mouth or into the neck 
of a flask of about 1 litre capacity, containing boiling bromine'; the 
size of the flame is thereby considerably increased. The best method, 
however, is to introduce a hydrogen flame into a flask containing- 
bromine and filled with oxygen and then heat immediately ,* 
hydrogen bromide is formed, and as long as the supply of bromine is, 
kept up the size of the flame is greatly increased. 

Colourless fuming hydrobromic acid can be prepared by the above, 
reaction (compare Harding, Abstr., 1882,138). A rapid stream of 
hydrogen is passed into a flask containing boiling bromine, the mixed 
vapours, conducted first through a short combustion-tube containing 
broken glass covered with charcoal, and heated to dull redness, then 
into a WoulFs bottle, into which a second stream of hydrogen is, 
.passed, and finally through a heated glass tube into cold water. 

Vhen hydrogen and iodine vapour are passed. through a red-hot 
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tube containing pumice, a considerable quantity of the iodine is £|C 
verted into hydrogen iodide, and if the escaping gas is filtered through 
cotton-wool and passed into cold water, colourless hydriodic acid is 
obtained. Experiments were made to determine the quantity of 
hydrogen iodide formed in a given timo from a given quantity of 
iodine at various temperatures. The results showed that the higher 
the temperature the larger the quantity of hydrogen iodide produced. 

Sodium is not acted on when heated at 200°, 250°, or 300° with pure 
bromine or with bromine containing considerable quantities of iodine; 
iodine alone has also no action on sodium at 350—360°. 

Some sodium which has been kept in bromine since 1873 still re¬ 
tains its metallic lustre. E. S, K. 

Solubility of White Precipitate in Solution of Ammonia 
containing Ammonium Carbonate. By G. S. Johnson (Ohem. 
News, 59, 234).—The author finds that ammonium carbonate is far 
more potent than ammonium chloride in preventing the precipitation 
of mercuric chloride by ammonia; in fact, even after complete pre¬ 
cipitation of a solution of mercuric chloride by ammonia, the addi¬ 
tion of ammonium carbonate causes the precipitate to redissolve. 

Ammonia solution kept in loosely stoppered bottles is liable to 
absorb carbonic anhydride from the air, and hence become unfit for 
the above precipitation. D. A. L. 

Crystalline Form of Metallic Zinc. By G. H. Williams and 
W. M. Burton ( Amer . Ohem. 11 , 219—227).—By unequally heating 
a tube containing the metal, three types of zinc crystals were obtained, 
namely, (1) spheroidal polyhedral aggregates, (2) barrel-shaped 
crystals, and (3) tabular hexagonal plates. These three types are 
described and figured in the paper; only the third furnished crystal¬ 
lographic data, and the axial ratio of this type is given as a : c = 
1*356425. Observed faces OP, f P, |P, P, fP, 6P, coP, fP, fP, 4P, yP. 
Very perfect cleavage takes place parallel to the basal pinaco’id. No 
rhombohedral cleavage can be traced; striations similar to those 
observed by Bose, and intersecting at 60°, were obtained, but these 
were found to be pressure-lines produced by cleavage. 

The analogy of the axial ratio of zinc to that of arsenic, antimony, 
bismuth, and tellurium supports the accepted view that the metal is 
rhombohedral, although the crystals measured by the authors do not 
definitely prove the assumption. A. G. B. 

Dissociation of the Oxides of Zinc and Cadmium in the 
Vapours of their Eespective Metals. By H. N. Morse and J. 
White (Amer. Ohem . *7,, 11 , 258—263).—When beating zinc oxide in 
a current of hydrogen, Deville observed a deposition of some of the 
oxide further on in the tube, and concluded that the oxide was first 
reduced by the hydrogen with the formation,of water, and that the 
metal, afterwards reduced the water, with reformation of zinc oxide, 
at a point of the tube where the temperature happened, to be higher. 
Subsequent experiments by Deville and Troost ' showed a .similar 
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transference of zinc sulphide in a current of hydrogen. Neither of 
these cases can he a simple sublimation, for zinc oxide and sulphide 
do not sublime in a current of inert gas. 

The authors show that Deville’s explanation is untenable, and 
propose, as an alternative, that the oxide and sulphide are dissociated 
under the influence of the excess of hydrogen, and are re-formed at 
other points of the tube where the hydrogen, owing to its smaller 
quantity or lower temperature, is unable to overcome the attraction 
of the metal for sulphur or oxygen. The intermediate formation of 
water or hydrogen sulphide need not he supposed. 

In support of this view, the authors have succeeded in effecting 
the dissociation of zinc oxide by zinc, and cadminm oxide by cad¬ 
mium. Having -first proved that these oxides do not dissociate or 
volatilise in a vacuum at the softening point of glass, a mixture of 
the oxide and metal was placed in the end of a sealed hard glass 
tube provided with an indentation at one-third from the closed end to 
form a dam to prevent the metal from flowing. The open end having 
been connected with a Sprengel pump, the tube was exhausted and 
heated for two-thirds of its length in a combustion-furnace. Soon 
after the metal had fused, some oxygen was collected from the pump, 
and a deposit of oxide had formed before the dam. This deposit 
gradually disappeared, being driven before the distilling metal until it 
reached the cool part of the tube, where it continued to deposit as 
long as any metal was left behind the dam. To cause the deposition 
of oxide to begin again, the back part of the tube was cooled, thus 
causing the metal to distil back to the oxide still left behind the dam^ 
where it was again heated. Figures are quoted showing that when 
zinc oxide was used 3, 8, and 10 grams respectively were'transported 
in three experiments. 

_ It would appear that the atoms of the free metal attract the com¬ 
bined oxygen sufficiently to cause the dissociation of the oxide and the 
existence of nothing bntfree oxygen and zinc in the tube ; but where 
the temperature is lower or the oxygen in excess (due to more rapid 
diffusion) the reformation of oxide occurs. A. G. B* 


Some Phosphates of Polyvalent Metals. By K. R. Johnson 
(Her., 22, 976—980).—Madrell first observed that insoluble meta¬ 
phosphates are formed when anhydrous sulphates or nitrates are 
dissolved in metaphosphoric acid at 316° (Annalen, 61,53). The salts 
described in the present paper were prepared by Madrell’s method ; 
the phosphoric acid was heated in a platinum dish until the latter 
began to acquire a red heat; the dry sulphate was added until it no 
longer dissolved readily, and the mixture was then heated until the . 
whole of the sulphuric acid was driven off, when it was allowed to 
cool slowly. The phosphoric acid was extracted with water. 

Lanthanum metaphosphaie, LaAjSPaOs, forms clear, monoclmic 
plates; a : h : c = 1*44604 : 1 ; 0*95897; 8 = 89° 28' 20"* So. err 
= 3*241. Molecular volume = ,322. P g 


Cerium metaphosphate, CeaOgjSPgOs, forms microscopic crystals. 
Sp, gr. = 3*272; molecular volume = 317. Both salts are insoluble 
in acids. 
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Uranium phosphate, U0 3 ,2P 2 0 5 , crystallises in green, microscopic, 
rectangular plates. Sp. gr. = 3*818; molecnlar volume = 149. 

Feme metaphosphate , Pe 3 03 , 3 Po 0 5 . Sp. gr. = 3*020; molecular 
volume = 194. Somewhat soluble in strong sulphuric acid. 

Chromium metaphosphate , Cr 2 0 3 ,3P 2 0 5 . Sp. gr. = 2*974; molecular 
volume = 195. 

Aluminium metaphosphate , A 1 2 0 3 ,SP 2 05 . Sp. gr. = 2*779; molecular 
volume = 190. 

Yttrium pyrophosphate , 2 Y 2 03 , 3 P 2 0 5 , forms white, microscopic, 
hexagonal plates, insoluble in acids. Sp. gr. = 3*059; molecular 
volume = 288. 

Thorium metaphosphate , Th0 2 ,2P 2 0 5 . Microscopic rectangular 
plates. Sp. gr. = 3*922 ; molecular volume = 140. (Compare Haute- 
feuille and Margottet, Abstr., 1886, 670.) N. H. M. 

Molecular Weight of Aluminium Compounds. By Roux and 
E. Louise (Bull. Soc. Chem ., 50, 497—516).—After referring to the 
contradictory results obtained in previous investigations on'this 
subject (Deville and I’roost, Ann. Chim. Fhys. [3], 58, 276 and 279; 
Buckton and Odling, Proc. Boy. Soc., 14 , 19 ; Nilson and Pettersson, 
Abstr., 1888, 788; Friedel and Crafts, ibid., 1040), the authors 
observe that in all these cases the more complex molecules exist at 
low temperatures, and these dissociate more and more as the tem¬ 
perature rises, causing a gradual decrease in the density. The de¬ 
composition even goes further, as in the authors’ experiments to be 
later described. V. Meyer also (Abstr., 1888, 422), in determining the 
density of ferric chloride, found considerable quantities of ferrous 
chloride and free chlorine in his apparatus, even after it had cooled 
down. 

The authors have examined the vapour-densities of aluminium- 
methyl and aluminium-ethyl by Y. Meyer’s method in an atmosphere 
of nitrogen; they prepared these substances by heating mercury 
methyl (or ethyl) with aluminium in a sealed tube and distilling in an 
atmosphere of nitrogen, and obtained the following results:— 

Aluminium - methyl 

(b. p. 140°) .. 182° 216° 310° 350° 440° 

Yapour-density74 68 66 35 , 24 

Theory for Al 2 Me 6 = 72*4; for AlMe 3 = 36*2. 

Aluminium - ethyl 

(b.p. 195—200°).. *235° 258° 310° -350° 440° 

Vapour-density. 116 92 37 36 18 

Theory for Al 2 Et 5 = ,114; for AlEt 3 = 57. 

The authors draw the conclusion that at temperatures little re¬ 
moved from the boiling point these substances possess the more 
complex molecnlar formulae Al 2 Me fl , &c.; and that as the temperature 
rises, dissociation takes place; it goes, however, far beyond the 
formation of molecules of AlMe s , &c .; at 440° the densities corre¬ 
spond approximately with f AlMe 3 and ^AlEfc 3 . 





758 


ABSTRACTS OF CHEMICAL PAPERS. 


[The reason why Xilson and Pettersson never obtained a density 
corresponding with A1 2 C1 6 for aluminium chloride is that they started 
with a temperature of 440° = 250° above its boiling point,] 

The authors have also determined by Raoult’s method the molecular 
weights of aluminium ethyl, propyl, and isoamyl in solution in ethylene 
bromide, by observing the lowering of the freezing point (which was 
read to degrees) of these solutions; they operated in an atmosphere 
of nitrogen. Three experiments gave as freezing point 9*73°, 97*4% 
and 9*75°. Raoult’s data for this solvent being scanty, the authors 
determined the constant “ molecular lowering” by dissolving several 
substances in it; they find a number closely agreeing with that of 
Raoult, who found 118°, using substances different from those used 
by the authors. They obtained a rather higher number by dissolving 
in ethylene bromide certain organo-corapounds of mercury; but these 
substances were impure ; hence they take 118 as the correct number. 

Aluminium-ethyl, aluminium-propyl, and aluminium-isoamyl were 
obtained by heating the corresponding mercury compound with 
aluminium in a sealed tube and redistilling in an atmosphere of 
nitrogen (in the case of the isoamyl compound, under reduced 
pressure). 

Aluminium-ethyl (b. p. 195—200°). 

Molecular lowering \ 112*7 115*2 118’9; if formula = Al 2 Et & 
found .......... j 56’3 57*6 59*4; if formula = AlEt s 

Aluminium-propyl (b. p. 250°). 

f89*2 91T 91-4 92’6 99*8; 

Molecular lowering J if formula = Al 3 Pr 6 a . 

found . | 44’6 45*5 45*7 46*3 49*9; 

L if formula = AlPr 3 a . 

Aluminium-isoamyl (b. p. 250° at 100 mm.). 

Molecular lowering 1 83*2 84*7 85*6; if formula = Al 2 (0 6 Hn£) G . 
found.j 41*6 42*3 * 42*8; if formula = Ai(C&Hn£) 3 . 

The normal molecular lowering is 118; hence it is evident that 
the formula of the above substances must bo* written on tho type 
AlA, and not A1X 3 , as well from determinations of tho freezing 
point of their solutions as from their vapour-densities. (Compai'e 
also Combes, this vol., p. 571; Quincke, ibid., 695.) C. F. B. 

Note.' —For summary of these and similar results up to the early part 
of 1889, see paper by Young in Nature, 39, 198; also discussions 
of these results by Brauner, ibid,, 318, and Young, ibid,, pp. 319 
and 536. C. F. B. 

Green Ultramarine. By J. Szhasi (Annalen, 251, 97—114).^— 
The author finds that green ultramarine from three distinct sources 
has the same composition, and further that by the action of certain 
metallic salts the sodium in green ultramarine pan be displaced by 
equivalent quantities of silver, lead, or zinc. W, 0. W. 
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Atomic Weight of Nickel and Cobalt. By C. Winkler C Ber., 
22 , 890—899).—Kriiss and Schmidt (this vol., |d. 849) have stated 
that it is impossible to precipitate an equivalent quantity of gold from 
a neutral solution by means of nickel and cobalt, and as the author 
had previously employed this reaction in his investigations on the 
atomic weights of nickel and cobalt, he has repeated some experi¬ 
ments in order to find the explanation of the difference between his 
own and Krtiss and Schmidt’s observations. 

Gold, precipitated with sulphurous acid, washed, and dried at 180°, 
was treated at 140° for several hours with chlorine which had been 
repeatedly washed with sodium hydrogen carbonate and water, and 
dried with sulphuric acid. The resulting chloride was kept for 
several days over potash, dissolved in water, the solution heated for a 
long time on the water-bath and filtered; the quantity of gold present 
varied in the experiments from 12 to 20 grams per litre, and the 
solution showed an acid reaction. When diluted to 0*4 gram of gol&_ 
per litre and treated gradually with dilute sulphurous acid, an intense 
cherry-red coloration was produced (compare Kruss and Schmidt, 
loo. cit.), and even on boiling or on exposure to the air the colour did 
not change, hut when the solution was kept in closed vessels gold was 
gradually deposited. Sometimes, however, the solution was unstable, 
seemingly owing to the presence of too much sulphurous acid. The 
red coloration was not altered by the addition of acetic acid, but 
traces of nitric acid, hydrochloric acid, sulphuric acid, sodium 
chloride, or sodium cyanide changed it first to purple and then to 
blue, and finally metallic gold was precipitated. 

Various reactions show that the coloration is most probably due to 
the presence of small quantities of aurous chloride which, with a little 
sulphurous acid, gives aurous sulphite (compare Haase, Zeiischr . /. 
Ohem., 1869, 535). 

The analysis of several solutions of auric chloride prepared as de¬ 
scribed above, gave 65*47 per cent, of gol d and 34*53 per cent, of chlorine, 
so that such solutions containing, as they do, excess of gold cannot be 
employed for the determination of the atomic weight of nickel and 
cobalt (compare Kruss and Schmidt, loc. cit.). 

Carefully purified gold was suspended in water and treated with 
pure chlorine, care being taken to exclude light and also dust particles; 
the solution was then evaporated to dryness, the residue dissolved in 
water, aud the solution filtered. The filtrate h^d a slightly acid 
reaction but contained no'aurous chloride, and after dilution it gave- 
only a green coloration with sulphurous acid. The solutions con¬ 
tained on the average 62*55 per cent, gold and 37*45 per cent, of 
chlorine. 

Pure sodium aurochloride can he prepared by adding a concentrated 
solution of freshly ignited sodium chloride (0*3 gram) to, a pure 
neutral solution of auric chloride (=5 1 gram of gold) recrystalling 
the double salt three times, and drying in a desiccator. A solution of 
the pure salt is also obtained when a solution of auric chloride, 
prepared by the first method given above, is treated with the calcu¬ 
lated quantity of pure sodium chloride, heated for some time and 
filtered from the precipitated gold. A solution of .the-salt prepared 
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by either of these methods gives no red coloration with sulphurous 
acid, and contains 6*48 per cent, of sodium, 54*39 per cent, of gold, 
and 39*13 per cent, of chlorine. 

The reason why Kruss and Schmidt found that an equivalent 
quantity of gold could not be precipitated from its neutral solutions 
with nickel or cobalt, is that they employed metals which contained a 
small quantity of alkali or alkaline earth which it is almost impossible 
to get rid of completely. The metals which have been prepared by 
reducing the oxide (obtained by precipitating with alkalis) or by the 
reduction of the oxalate or chloride contain alkali, and metallic cobalt, 
prepared from purpureocobalt chloride which has been purified several 
times by reerystallisation, shows an alkaline reaction. Even cobalt 
and nickel which have been precipitated eleetrolytically seem to 
contain traces of alkali. 

When pure nickel and cohalt are employed, the precipitated gold is 
perfectly pure, and this reaction can he employed for determining the 
atomic weight of the metals in question. F. S. K. 

Crystalline Metallic Molybdates. By A. Coloriano (Bull. Soc . 
Chim., 50 , 451—455).—On mixing a solution of a metallic nitrate 
with a solution of ammonium molybdate, the author obtained an 
amorphous precipitate in the cold, sometimes at once, sometimes after 
a time ;its formation was greatly accelerated by heating the solution. 
These amorphous precipitates become crystalline on digestion with 
water; probably they lose-water and acid, and are converted into 
basic molybdates. In some cases this conversion is difficult, but it 
takes place rapidly in the case of the zinc, manganese, and cobalt 
salts; these are described in the present paper. The crystals were in 
each case separated from any remaining amorphous matter, and dried 
in the air; they did not contaiu a trace of ammonia. They are 
hydrated salts; but none of the water is given off below 150°, and only 
at the temperature of boiling sulphur is it all expelled; it is therefore 
probably water of constitution. The salts of zinc, manganese, and 
cobalt were analysed; the water and the metal being determined. 
The metal was generally estimated by fusing with sodium carbonate, 
and converting the insoluble carbonate thus obtained into the oxide. 
The crystals were obtained as clusters of needles; they are but 
slightly soluble in water, easily in dilute acids; alkalis attack them, 
either when boiled or when fused with them. The zinc salt, 
HG'MoOo*0*Zn*OH, is white and transparent; the manganese salt, 
HO*Mo02*0*Mn*OH, is sulphur-yellow, becoming orange-red when 
heated; the cobalt salt, HO’MoCVChCo’OH, is violet, and on heating 
loses water and becomes pink. . 

The author has obtained by the same method other molybdates of 
similar appearance; for example, those of nickel, cadmium,*’ and iron; 
and also by operating in sealed tubes with the aid of hea,t, molybdates 
differing from the above in composition and crystalline form. The, 
description of these experiments is reserved for a future paper. 

0. F. B> 

Phosphododecamolybdic Acid. By F. HmunsHAQEH (Zeit 
mah Chem ,, 28 , 141—172).—Ammonium pkosphomol^bdate, dried 
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above 130°, invariably has the composition 12Mo0 3 ,P04(OTI 4 ) 3 , what¬ 
ever be the conditions of its formation, provided it is not mixed with 
free molybdic acid. It, however, separates from solution in combina¬ 
tion with 2 mols. of the acid present in the liquid (HITO3 or HC1) 
and 1 mol. of H 3 0. These are given up at a moderate heat. 

On adding ammonium nitrate to an acidified mixture of sodium 
phosphate and sodium molybdate, the precipitate at first redissolves, 
not becoming permanent until a considerable amount of ammonium 
nitrate has been added. The solution next becomes pale-yellow and 
turbid^ in which state it passes unchanged through filter-paper. 
Addition of a little more ammonium nitrate causes the precipitate to 
contract and subside, leaving a clear, colourless solution, from which 
ammonium nitrate throws down no further precipitate. This point is 
reached when the solution contains between 4 and 5 grams of 
ammonium nitrate per litre, and is independent of the amount of the 
other reagents present. 

On adding nitric acid to a hot, neutral mixture of the other re¬ 
agents (containing 24 mols. of M0O3 for one of P 2 0 5 ), a permanent, 
yellowish coloration begins to appear when 15 mols. of EGN0 3 have 
been added. At 17 mols. HITO3 the first permanent turbidity appears. 
Prom 17 to 23 mols. HN0 3 the amount of precipitate increases with 
each addition. At 23 mols. the precipitate begins to subside, and at 
26 mols. precipitation is complete. The first phase corresponds with 
, the formation of a mixture of hexammonium diphosphopenta- 
molybdate with hexammonium pentamolybdate according to the 
equation^ 

14[lZMoO*(ITH0a + P0 4 H(NH4)*] + 208HFO* = 

7[5Mo0 3 ,P 3 0 6 ,3(M4) 2 0] + 19[7Mo0 3 ,3(NH4) 2 0] + 2O8NHJNO3 + 

HlHaO. 

The second stage appears to be the formation of a soluble am- 
* monium phosphopentamolybdate of the formula 5Mo0 3 ,P0 4 (NH 4 ) 3 . 
In the third stage this combines with 7 mols. of M0O3, the whole 
reaction occurring thus r—12Mo0 4 (NH 4 ) 2 + P0 4 H(NH4) 2 4-23EN03 
- 12MoO S} P0 4 (ltf H 4 ) a + 23NH 4 N0 3 + 12H 2 0. 

On further addition of acid, a point is reached at which the forma¬ 
tion of the precipitate is hindered. Up to 80 molecular proportions' no 
dissociation takes place; at 100 molecular proportions the filtrate 
contain traces; at 1900 mols. the formation of the precipitate' is 
altogether prevented. Addition of more molybdate counteracts this 
tendency; the amount required is proportional to the excess of 
acid. 

Of sulphuric acid, 23 molecular proportions are also necessary for 
complete precipitation. Presence of ammonium sulphate makes more 
acid necessary 5 a large amount prevents precipitation altogether. 
Borax also prevents precipitation, but it becomes complete on adding 
enough nitric acid to set all the boric acid free. The already 
formed precipitate is hot attacked by ammonium*cbloride or nitrate. 
lYater, or a highly dilute solution of an ammonium salt or of an acid, 
on long contact in the cold, and still more on prolonged wanning, 
dissolves a little of the yellow precipitate, which is again thrown 
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down by strong ammonium nitrate. If tlie precipitate must be 
washed with water, the water should be ice-cold and long* contact 
should be avoided. The best washing fluid is a feebly acidified 5 per 
-cent, solution of a mm onium nitrate. Sodium chloride or nitrate, or 
the chloride or nitrate of any metal which forms a soluble phospho- 
molybdate, dissolves the precipitate rapidly on warming. The solution 
gives a precipitate with an ammonium salt. Hot water rapidly 
-dissolves considerable quantities of the precipitate with decomposi¬ 
tion ; the solution gives a precipitate with ammonium nitrate and a 
farther precipitate on adding nitric acid. Heutral salts of polybasic 
mineral acids dissolve the precipitate, on heating, to strongly acid, 
colourless solutions in which nitric acid reproduces the yellow com¬ 
pound. The salts of organic acids behave as alkalis. From the 
solution in a salt of a monobasic acid the compound can be again com¬ 
pletely precipitated by nitric acid and ammonium nitrate, but from 
those of polybasic acids it cannot be reproduced. Mineral acids 
attack the precipitate on heating (even in presence of ammonium 
salts). The compound is reprecipitated on neutralising the excess of 
acid. Polybasic organic acids readily dissolve the precipitate and 
prevent its re-formation under all circumstances. 

For the titration of phosphoric acid by molybdate, the solution of 
-fche latter should be acidified with 3, to 4 molecular proportions of 
nitric acid for 1 of molybdic acid, whilst the phosphate solution should 
be only feebly acidified. "With these conditions, 1 molecular proportion 
of P 2 0 6 is exactly precipitated by 24 of Mo0 3 . 10 grams of molybdic 

acid (or 12*262 grams of crystallised hexammonum heptamolybdate) 
is dissolved in excess of dilute ammonia, the solution is neutralised, 
then further acidified with 15 grams of H3Sf0 3 and diluted to 1 litre : 
24*3—24*5 c.e. precipitate 0*01 gram of phosphoric anhydride. For 
the method of titrating without filtering, the original must be con¬ 
sulted. 

For gravimetric determinations, Finkener’s method is the best. 
The washed precipitate is dissolved in warm dilute ammonia; the 
solution is evaporated until most of the ammonia is expelled, then 
mixed with excess of nitric acid, evaporated and heated to complete 
decomposition of the ammonium nitrate, the final temperature being 
about 180°. The residue contains 3*753 per cent, of phosphoric 
anhydride. 

If the precipitate has been washed with neutral ammonium nitrate 
it may be titrated. It is stirred up with cold water containing 
phenolphthalem, and mixed with standard soda until it has com¬ 
pletely dissolved and the liquid is red. This is then rapidly titrated, 
"back with nitric acid. 1 c.c, of FT/10 soda corresponds with 
• 0*00061739 gram of phosphoric anhydride. M. J. S. 

Vanadottmgstic Acid. By A. Rosenheim (.Amahn , 251, 
,197—234).—The*author points out that the analytical methods 
employed by W, Gibbs in his research on the vanadotungstates 
/ { Am&v Chem . 2 and 8) yield erroneous results. 

- - A'toiling solution of Acid sodium tungstate dissolves vanadic.acid, 
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forming ah orange-coloured solution, -which slowly deposits orange- 
coloured, monoclinic plates or prisms of the composition 

8^a 3 0 5 16W0 3 ,4Y e 0 5 ,9H 2 0 + 48Aq. 

Salts of analogous composition are formed by the action of para* 
tungstates on vanadic acid, for example:—- 

8K 2 0,16W0 3 ,4Yo0 5 ,9Ho 0 + 24Aq,monoclinic. 
8(NH*)aO,16WQ h 4V t Oa > 9H.O + 4Aq. 

8Ag 2 0,16W 0 3 ,4Y 2 0 6 ,9H 2 0. 

8Ba0,16W0 3 ,4Y 2 05,9H 2 0 + 44Aq, rhombic. 

The free acid is prepared by slowly adding the theoretical quantity 
of sulphuric acid to a mixture of barium tungstate and vanadate 
suspended in boiling water. The acid forms a deep-violet, crystalline 
mass, soluble in warm water. The acid has the composition 
17H 3 0,16W03,4V 2 0 5 + 24Aq; eight of the molecules of constitution 
water can be replaced by bases. W. 0. W. 


Mineralogical Chemilstry. 


Phosphorus in the Ludington Mine, Michigan. By D. H. 
Browee (Amer. J. Sci., 37 , 299—310).—The author has made some 
3000 analyses of iron ore from the Ludington Mine, Iron Mountain, 
Michigan. These analyses were necessary in order to separate the 
varieties of ore that occurred intermixed in the deposit. The results 
of the analyses have led the author to discover a method in the dis¬ 
tribution of phosphorus through the ore deposit. The results are well 
exhibited in 23 sections and plans of the mine, on which either figures 
indicating percentages of phosphorus in the ore removed, or isocheimxc 
„ lines are shown. The theory of aqueous deposit explains the marked 
regularity of the isochemic lines and their peculiar curves, the regular 
decrease of phosphorus from the hanging to foot-wall of the deposit, 

and the hydrated, muddy deposit next the foot-wall B. H. B. 

* 

Zinc-bearing Aragonite from Tarnowitz. By H. Tea obi (ZeiL 
,j Kryst. Min., 15 , 410—412).—The crystals of rhombic calcium car¬ 
bonate (taruowitzite), from the Muschelkalk of Upper Silesia, 
containing 2'42 to 3 per cent, of lead carbonate, invariably exhibit an 
* external appearance differing from that of aragonite and resembling 
that of witherite. The author has recently received from the Fried¬ 
rich’s mine at Tarnowitz two specimens consisting of colourless 
crystals of aragonite in a yellowish-brown, calamine-bearing dolomite. 
In a cavity on one. of the specimens, some sniall crystals of tamo- 
witzite were observed unaccompanied by aragonite. Analyses were 
'made of (I) colourless crystals and "(II) imperfectly developed oiystal- 
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line crusts of aragonite, as well as of (III) the tarnowiizite. The 
results were as follows:— 

CaC0 3 . PbC0 3 . ZnCOa- Sp. gr. 

I. 97*62 0*80 1*38 3*13 

II. 98*09 0*46 1*06 2*98 

III. 93*02 6*64 trace 3*29 


carbonate, whilst in iglesiasite there is as ranch as 7 per cent, of that 
constituent. B. H. B. 


Chemical Constitution and Colour of the Tourmaline ot 
Schiittenhofen. By R. Schabizer (Zeit. Kryst. Min., 15, 337—365). 
—In this exhaustive paper the author investigates the causes of the 
colour of tourmaline. He selected the tourmaline from the pegmatite 
granite of Schiittenhofen for investigation, because there, in a limited 
area, several varieties of tourmaline occur. These present bluish- 
black, green, and red colours, and gave on analysis the following 
results:— 



SiOo. SnO* 

■A1A. 

B 2 O g . 

SeO. 

MnO. 

MgO. OaO. 

I. 

35*10 0*07 

35-10 

7-09 

13-36 

1*48 

0-98 — 

II. 

36*38 0*04 

'39-77 

8-12 

4-17 

2*83 

— — 

II. 

38*49 trace 41*49 

8-25 

0-35 

0*60 

— 0-82 


E,0. 

NajO. 

li 2 0. 

H 2 0. 

F. 

Total. 


I. 0-88 

1-92 

— 

4-01 

— 

99-99 


II. 0-93 

1-93 

1-54 

4-29 

— 

100-00 


II. 2-14 

1-32 

1-68 

4-61 

0*43 

100-18 


I. Bluish-black ioarmaline, sp. gr. 3*174; II. Green variety, sp. gr. 
3*303; red variety, sp. gr. 2*913. Discussing these results and the 
analyses of tourmaline from other districts, the author concludes that 
the alkali-free and the alkali-bearing tourmalines—with the exception 
of the green variety—have a chemical constitution that may be 
expressed by the following general formula:— 

(E,S») J (E",E»,).AI.(SiO > )»[ ( ° 0i EQi ^ 

The reason why the green tourmaline is not in accord with this 
formula is probably because the degree of oxidation of the manganese 
is not accurately known. 

On regarding the analyses of the Schiittenhofen tourmalines, it will 
at once be seen that the change of colour appears to be accompanied 
by a change in the relative amounts of iron and manganese present, 
the ratios being, 

In the bluish-black tourmaline, lMnO : 8*86FeO. f 

» green IMnO : l*45FeO. 

. » red IMnO; 0*63ReO. 

, It may, therefore, be concluded that with an increasing percentage 
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of manganese the colour gradually passes from blue through green to 
red* Experiments made with a view to observe the behaviour of 
tourmaline on ignition, show that the various colours occurring in that 
mineral are very closely related, and that it is possible, by igniting in 
an oxidising flame, to convert one into another. The relative propor¬ 
tion of the fixed constituents, including that of manganese to iron, 
can thus not be the principal cause of the colour of tourmaline, for 
this is not altered by ignition. The degree of oxidation of the two 
metals is, however, changed, and this appears to be the explanation 
of the change of colour. B. H. B. 

Formula of Tourmaline. By E. A. Wuleihu (Zeit Kryst. Min., 
15, 440—441, from Tschermak’s Min. Mittli 10, 161).—The author 
calculates the chemical formula of tourmaline from the analyses pub¬ 
lished by R. B. Riggs (Abstr., 1888, 659). The formula of the two 
isomorphons molecules, to the mixture of which the varieties of tour¬ 
maline are assumed to be due, are calculated to be 

I. Alkali tourmaline, 

12 S iO 2,6 B2O3,8 Ab O3,2JSTa20,4H:{0. 

II. Magnesia tourmaline, 

12Si0 2 ,3B 2 0 3 ,5Al 2 0 3 ,12Mg0,3H 2 CL 

The first formula is identical with that given by Riggs. 

B. H. B. 

.Fluocerite from Osterby. By M, Weibull (Zeit Kryst Min., 
15, 431, from Geol. Foren. Forh 8, 496).—This mineral occurs at 
Osterby, in Dalame, Sweden, in pegmatite veins, with gadolinite and 
orthite. Its colour is pale orange, its sp. gr. is 5*70, audits hardness4. 
Thin sections are greyish-yellow, translucent, and exhibit doubly- 
refracting, twinning lamellae. The mean of four analyses gave 

Yttrium 

Ce 2 0 3 . (LaBi) 2 0 3 . earths. A1 S 0 3 . T. Cl. H s O. CaC0 8 . 

46*Q3 36*00 3‘96 trace 19*49 trace 1*78 T50 

The total is 108*76, less 8*21 oxygen, corresponding to F = 100*55; 
The formula of the substance is R20(F,H0)4, and that of the pure 
unaltered mineral, R2OE4. The mineral is consequently a basic 
cerium fluoride which has been subjected to an incipient alteration. 

B. H. B. 

Meteorite at Eagle Station, Kentucky; a New Specimen of 
Brahinite. By S« Meunier (Cornet rend., 108, 762—763).— 1 The 
specimen examined was part of a meteoric mass, weighing 36*5 kilos., 
which was found in 1880 at Eagle Station, Carrol Co., Kentucky. 
Ornaments made from portions of this meteorite have been found in 
a prehistoric burial mound, near which it was discovered. Micro¬ 
scopic examination shows that the meteorite has the structure of 
ordinary syssiderites, and consists of a metallic paste fall of vacuoles 
filled with stony matter. Contrary to the opinion of Kennicut, it 
does not resemble the meteoric iron of Atacama, but contains a 
notable quantity of pyroxene associated with peridote. In other 

voi* lvi. 3/ 
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words, it has the characteristics of the particular type of syssiderites 
which in 1870 the author distinguished by the term brahinite. The 
metallic paste has a concretionary structure, and contains the alloys 
tcenite , Fe 6 Ni, and kamacite , Fe^hTi. 

The only specimen of brahinite previously known was the meteoric 
ma ss found at Brahin, in Russia, in 1822. 0. H. B. 


Organic Chemistry. 


Action of Hydriodie Acid on Allyl Iodide, By H. Malbot 
(BidL Soc. Ghim 50, 449—451; compare Abstr., 1888, 126*2).— 
Hydriodie acid combines with allyl iodide, forming propylene iodide; 
on heating, this decomposes into iodine and propylene. Some of the 
nascent propylene unites with hydriodie acid, forming isopropyl 
iodide, the rest is liberated. If the decomposition is gentle, isopropyl 
iodide is the chief product; an energetic decomposition gives rise 
almost entirely to propylene. 

When hydrogen iodide is passed into allyl iodide, some r pro- 
pylene is liberated, and great heat is evolved, eventually causing 
the propylene iodide which has accumulated to decompose with 
explosion. The explosive substance may be destroyed almost as soon 
as formed by alternately passing the current of acid and then 
warming the liquid; an explosion is thus prevented, but at the same 
time, the conversion of propylene iodide into isopropyl iodide is 
hindered, and nothing is obtained but propylene gas, and a residue of 
iodine, with a little carbonaceous matter. If the allyl iodide is mixed 
with isopropyl iodide, the reaction is much less violent, but still little, 
if any, allyl iodide is converted into isopropyl iodide. If, however, 
the mixture is cooled with ice and salt, the conversion is nearly 
complete. 

If aqueous hydriodie acid is used, and boiled with allyl iodide in a 
reflux apparatus, propylene is evolved, ceasing to come off after'three 
hours. On treating the liquid with soda, isopropyl iodide is obtained, 
mixed with a little propylene iodide, the volume of the product being 
about half that of the allyl iodide employed. 

When the aqueous acid is digested with allyl iodide in the cold for 
24 hours in a sealed vessel, and the liquid treated with soda, iso- 
propyl iodide is obtained, together with some propylene. 

When the experiment is performed in a sealed tube, heated for 
48 hours to 100°, and the liquid washed with soda, pure isopropyl 
iodide is obtained boiling at 88*5°, and of sp. gr., 17. The propylene 
formed in the first part of the reaction had afterwards combined 
with hydriodie acid present# 0. F, B, 

Synthetical Formation of Formaldehyde, By K. Jahn (Bar., 
$12, 989)#—When carbon monoxide and hydrogen are passed over 
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spongy palladium, and then into water, the latter acquires a slight 
odour of aldehyde, *and distinctly showed the aldehyde reaction with 
silver solution. The investigation will be extended to other metals 
and metallic oxides, &c. NT. H. M, 

Action of Acid Chlorides on Arsenic Trioxide. By 0. Pohl 
(Per., 22, 973—975).—When arsenic trioxide (3*736 grams) and. 
benzoic chloride (7*95 grams) are heated for two hours at 210°, the- 
compound As0 3 Bz 3 is formed. This melts at about 75°, and decom-- 
poses readily into arsenic trioxide and benzoic acid when exposed 
to moist air. The reaction is similar to that which takes place* 
between benzoic chloride and arsenic trisulphide. 

Prom arsenic trioxide and acetic chloride, a compound probably of' 
the formula As0 3 Ac 3 was obtained, but it could not be isolated, as it- 
decomposes at the temperature required to drive off the arsenious- 
chloride (compare Casselmann, Annalen , 98, 235, and Bertrand, 
Bull Soc. Ohim., 33, 603, and 34, 631). ]N. H. M. 

Ethyl Oxalosuccxnate. By W. Wislicenus (Per,, 22, 885—890 1 ; 
compare Abstr., 1888, 1273).—Ethyl oxalsuccinate, 

COOEt-CH(CO-COOEt)-CH 3 *COOEt, 

is formed when ethyl oxalate and ethyl snccinate react in presence of 
sodium ethoxide. Sodium ethoxide (=15 grams of sodium), free 
from alcohol, is covered with a layer of ether, ethyl oxalate 
(100 grams) is then added in small portions at a time with constant 
shaking, and, after remaining for several hours, the mixture is treated 
with ethyl succinate (119 grams), and kept for some days. The 
whole is then well cooled, shaken with water, the ether and unchanged 
ethyl snccinate separated, and the solution acidified to decompose the 
sodium-derivative of the ethyl oxalosuccinate. The ethereal salt, 
which separates as a heavy, yellowish oil, is extracted with ether, the 
solution washed with sodium carbonate, and evaporated under 
diminished pressure. As the crude product (150 grams) is decom¬ 
posed when distilled under diminished pressure, it is dissolved in 
ether, treated with a small quantity of pure potassium carbonate, the 
solution filtered after a short time from the floeeulent precipitate 
which forms, and the filtrate mixed with a larger quantity of finely 
divided potassium carbonate. Ethyl potassio-oxalosuccinate separates 
in an impure state in the form of a colourless, crystalline compound 
readily soluble in water, and moderately soluble in alcohol; when 
decomposed with acids, it yields the ethereal salt in so pure a 
condition that it can be distilled under diminished pressure. 

Ethyl oxalosuccinate is a colourless oil, boils at 155—156° 
(16—18 mm.), is miscible with alcohol and ether, and readily soluble 
in alkalis, but insoluble in water. Alcoholic solutions give a deep 
red^ coloration with ferric chloride, A solution of the sodium- 
derivative gives precipitates with salts of the heavy metals; the silver - 
derivative is decomposed when gently heated* 

When the ethereal salt is boiled with dilute sulphuric acid, or 
, heated at about 180 Q with water, it dissolves with evolution of car- 

3/2 



768 


ABSTRACTS OF CHEMICAL PAPERS. 


bonic anhydride, yielding an acid syrup which does not react with 
phenylhydrazine. When a dilute solution is gently warmed, it is 
decomposed into alcohol, oxalic acid, and succinic acid. 

A compound, Ci6H 18 0 5 N 2 , which has probably the constitution 

NPh<^“A-CT -cu> Gained when ethyl oxalosuccinate is 

CO*CM*GJd2 , v_. , OUJbit 

treated with phenylhydrazine, and the resulting hydrazone , 

OOOEt-CH(CH 2 -COOEt)*C(lSr 3 HPh)*COOEt 5 

heated for a long time at 150—170°, or boiled with glacial acetic 
acid. It crystallises from dilute alcohol in very slender needles, melts 
at 128—180°, and is readily soluble in alcohol, benzene, ether, and 
alkalis, but insoluble in water. It dissolves freely in concentrated 
sulphuric acid, but is reprecipitated when the solution is diluted ; the 
alcoholic solution gives a dark violet coloration with ferric chloride. 
When hydrolysed with alcoholic potash, it yields an acid, CiaHio^sAi, 
which crystallises from water in colourless needles containing 1 mol. 
H 2 0, melts at 228—229°, and is insoluble in ether and benzene. The 
ae^'d dissolves in sodium carbonate with evolution of carbonic 
anh\ dride, and aqueous solutions give a dark violet coloration with 
ferric chloride. 

Ethyl oxalate (2 mols.) combines with ethyl succinate (1 mol.), 
yielding an ethereal salt, ChH m 0 9 , which melts at 89—90°, and in 
alcoholic solution gives a red coloration with ferric chloride. The 
acids obtained from this compound have peculiar reducing properties, 
and will he further investigated. F. S. K. , 

Action of Aromatic Amines on Acetylcitric Anhydride, 

By E. EAingemann (Ber., 22, 983— 987).—Acetylcitric anhydride, 

COOH*CH 2 *C(OAc)<£g is prepared by heating powdered citric 

acid, dried at 100°, with an equal weight of acetic chloride on awator- 
bath. The product is left to crystallise in a desiccator over sodadime, 
and recrystallised from chloroform containing a little acetone, from 
which it separates in transparent, rhombic crystals; a : h : c as 
0 - 6866 : 1 : 1 - 002 ^ 

Qitrodianilide , COOH*CaH 6 0(CObTHPh)^, is formed when the above 
anhydride is boiled in a reflux apparatus with aniline (2 mols.). The 
crystalline precipitate is washed with chloroform, and digested with 
rather strong aqueous sodium carbonate in which it almost all dis¬ 
solves. The solution is filtered, precipitated with hydrochloric acid, 
and the* aci<l repeatedly crystallised from alcohol. It forms white 
needles melting at 184°. The compound is different from that 
obtained by Pebal (Annalen, 83, 89) by heating citric acid with 
aniline. 

^ The corresponding pamtolmdide, C 20 H 22 ¥ 2 O 5 , prepared in a manner 
similar to the compound just described, crystallises from alcohol in 
small needles very like the dianilide, is insoluble in water and benzene, 
and melts at 161°. It is not identical with Grill’s paratoluidide 
(Abstr., 1887,40). K. TSL M. 
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Organic Boron Compounds. By S. Bideal (Ber 22, 992—993). 
—Dry ammonia reacts with boron fluoride, yielding seemingly a solid 
substance, BF 3 ,NH 3 , and two liquids, BF 8 ,2NH 8 and BF 3 ,3NH 3 . Boron 
trichloride reacts violently with aniline, with evolution of hydrogen 
chloride and formation of a white substance melting at 175°, insoluble 
in ether. Boron tribromide reacts violently with aniline and with 
quinoline, also with pyridine, ethylamine, dimethylamine, and tri- 
methylamine. It seems to have no action on carbamide, oxamide, 
or thiocarbamide in the cold. Boron fluoride yields with aniline a 
white, solid substance soluble in wood-spirit but not in dry ether, light 
petroleum, or chloroform. JSt. H. M. 


Oximes of Leueonie Acid and their Reduction Products. 

By R. Nietzki and H. Rosemann (Ber., 22, 916—924).—The pent- 
oxime of leueonie acid (compare Nietzki and Benckiser, Abstr., 
1886, 449) is best prepared by gradually adding potassium croconate 
(30 grams) to a cooled mixture of nitric acid of sp. gr. 1*39 (45 grams) 
and water (40 c.c.), diluting to about 500 c.c., and, after adding 
hydroxylamine hydrochloride (180 grams), heating for some hours at 
40—50°, and then for half a day at 100°. The precipitated oximes 
are dissolved in sodium carbonate, and carbonic anhydride passed 
through the solution (compare Nietzki and Benckiser, loe. cit .), 
whereon the pentoxime separates completely, whilst the tetroxime 
remains in solution, and is precipitated on adding hydrochloric acid 
to the Altered solution. 


Leueonie acid tetroxime , C5EWLO5, is prepared in a pure state by 
dissolving the tetroxime, obtained as described above, in sodium 
carbonate, passing carbonic anhydride to precipitate small quantities 
of the pentoxime, saturating the solution with sodium chloride, and 
purifying the sodium salt by redissolving in sodium carbonate, and 
reprecipitating with sodium chloride, the process being repeated 
several times. When the pure salt is decomposed with acids, the 
tetroxime is obtained as a yellow precipitate, very similar to the pent¬ 
oxime. It explodes when heated to about 160°, and when warmed with 
aqueous hydroxylamine it is partially converted into the pentoxime. 
The sodmm-derivative is very readily soluble in water, but is repreci¬ 
pitated on adding, alcohol or sodium chloride; the composition of the 
precipitate is not constant, perhaps owing to the presence of sodium 
chloride, hut most analyses agree best with the formula CsHsILOsNas* 

The acefyZ-derivative separates in shining plates when the pent¬ 
oxime is heated at 40—50° for a long time with acetic anhydride. It 
is sparingly soluble in hot benzene and chloroform, separating from 
the latter in colourless needles containing chloroform, and from 
benzene in crystals which have the composition !NQH> 0 6 (N 0 Ac )4 -j- 
ILG, and are decomposed when heated at 100°. 

¥ NH ‘COfNHo) 

Pentamidopentene, ^ g*. q* 0 (]Sf H ) ^^ ^ orme ^ finely 

divided leueonie acid pentoxime is gradually added to a solution of 
stannous chloride (1 part) and pure concentrated hydrochloric acid 
(2 parts), the temperature being kept below 40°, and care being taken 
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to prevent caking; the oxime dissolves with an orange-red colour, hut 
the solution afterwards becomes colourless. If the reaction begins to 
slacken, more stannous chloride solution is added; but it is not 
advisable to work with more than 10—15 grams of the pentoxime, and 
this quantity requires 100—150 grams of stannous chloride and 200 300 

grams of hydrochloric acid for complete reduction. Towards the end of 
the operation, small quantities of the stannochloride separate in colour¬ 
less needles, and on adding concentrated hydrochloric acid a further 
precipitation occurs. The double salt is dissolved in a small quantity 
of water, decomposed with hydrogen sulphide, and hydrogen chloride 
passed into the well-cooled solution, the temperature being kept as 
low as possible. 

Pentamidopentene hydrochloride , C^HnUsOCh, separates in colour¬ 
less plates which are very readily soluble in water, but are repreci¬ 
pitated on adding alcohol or concentrated hydrochloric acid. The 
aqueous solution turns brown on warming, and the dry substance is 
decomposed when heated at 80—100°. When dissolved in water, and 
the solution mixed with alcohol and ether, a compound, 

C 5 (NH 2 ) 5 H,3HC1 + H 2 0, 

is precipitated in colourless needles which turn grey on exposure to 
the air; 

The sulphate, 2GJXuNa,5HsSO« 4- 2H 2 0, prepared by preci¬ 
pitating an aqueous solution of the hydrochloride with sulphuric 
acid and alcohol, -crystallises in small, colourless plates, and is very 
readily soluble in water, bat only sparingly in alcohol; it is the most 
stable of all the salts. In aqueous solutions of the hydrochloride, 
platinic chloride produces no precipitate, but on evaporating, the 
platinochhride separates in large, very unstable crystals. 

Pentamidopentene reacts with orthodiketones, yielding arines and 
quinoxaiines, but the compounds are very unstable, and insoluble in 
all ordinary solvents. The azine , C 13 H 13 N 3 4- |H 2 0, separates in 
almost black needles when the pentamido-compound is treated with 
diacetyl and sodinm acetate in aqueous solution. When an, aqueous 
solution of the hydrochloride is mixed with a solution of potassium 
croconate, a compound, CiJSl^O* 4 - H 2 0 , separates in the form of 
an orange, crystalline precipitate ; it is insoluble in alt solvents, and 
is decomposed when heated at 100°, The salts of pentamidopentene 
are immediately decomposed by nitrous acid and by alkalis, but in 
neither case can the presence of leuconic acid in the decomposition- 
products be proved. 

Tetramidohydroxypentene hydrochloride , 05 H(NH 2 ) 4 *QH, 3 HC 1 , is ob¬ 
tained in colourless crystals by reducing leuconic acid tetroxime with 
stannous chloride and hydrochloric acid, as described above, decom¬ 
posing the resulting stannochloride with hydrogen sulphide, and 
passing hydrogen chloride into a very concentrated solution of the 
hydrochloride. The sulphate, C & H(NH 2 ) 4 ‘ 0 H, 2 H 2 S 04 4^ H 2 0, pre¬ 
pared by adding sulphuric acid and alcohol to an aqueous solution of 
the hydrochloride, crystallises in colourless needles* and is more 
sparingly soluble than, the hydrochloride. Tetramidohydroxypentene 
resembles the pentamido-derivative in its behaviour towards alkalis 
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and nitrous acid, and, like the latter, it is readily decomposed when 
heated. The free base has the constitution 

F. S. K. 


Nitro-derivatives of Oxalotoluidide. By W. G. Mixter and 
F. Kleeberg ( Amer. Ghem. 11, 236—240).—Ladenbnrg obtained 
formorthotoluidide by heating equal parts of orthotoluidine and 
anhydrous oxalic acid (this Journal, 1877, 754). If, however, ortho¬ 
toluidine is heated with half its weight of crystallised oxalic acid at 
190°, oxalorthotoluidide is obtained. When thus prepared, oxalortbo- 
toluidide was found to melt at 199—201°, whereas Mauthner and Suider 
give its melting point as 188—190° (Abstr., 1886, 886); but the 
authors have prepared it from orthotoluidine and ethyl oxalate, 
according to the prescription of these chemists, and find that this 
product has the same melting point and properties as their own. The 
yield with oxalic acid is better than with ethyl oxalate, 

Tetranitro-oxalorthotoluidide , C 2 0 2 [NH'C 6 HoMe(N0 2 ) 2 ] 2 , 

[Me : NH : (N0 2 ) 2 = 1 : 2 : 3 : 5], 

obtained by the action of fuming nitric acid (210 c.c.) on oxalortho¬ 
toluidide (197 grams), crystallises from nitrobenzene on the addition of 
alcohol; it is white, slightly soluble in hot alcohol and glacial acetic 
acid, insoluble in ether and benzene, and decomposes about 270° 
without melting. A bexanitro-derivative was not obtained. 

Tetranitro-oxalopamtoluidide , C 2 0 2 [NH*C 6 HAle(N0 2 ) 2 ]2 

[NR : Me ; (NOJ* = 4 : 1 : 2 : 6], 

resulting from the nitration of oxaloparatoluidide by hot fuming nitric 
acid, forms yellow crystals, which are insoluble in ordinary solvents 
but soluble in warm nitrobenzene. Neither this substance nor the 
corresponding ortho-compound yields a dinitrotolyloxamide with 
potassium hydroxide. A. G* B. 

Aromatic Orthamidomercaptans. By P. Jacobson and E. Net 
,( 2ter., 22,904—911).—Thioaceto-xylide, C 8 H 8 Me./NHCSMe, prepared 
by heating aceto-xylide with phosphorus penfcasnlphide, melts at 
94—95°; Gudeman (Abstr,, 1888, 1282) gives 80° as the melting 
point of this compound. 

Thioacetommidide , C 8 H 2 E e^-NHCSMe, prepared in like manner, 
separates from alcohol in compact crystals melting at 114°. 

Ethenylamidotolyl mercaptan is obtained when thiacetololuidide is 
oxidised with potassium ferricyanide in dilute alkaline solutiou (com¬ 
pare Hess, Abstr., 1881, 597); it boils at 265° (corr.).' The auro~ 
chloride, C 9 H 9 NS,HAuCl 4 , is a yellowish, crystalline compound, which 

is decomposed when heated at about 165°, 

r 2 & 1 1 £ 2 

Diamidoditdyl bisulphide, N H 2 *0 6 H 3 Me*S*S•CgHsMe'NHs, is formed 
when ethenylamidotolyl mercaptan is heated at 180—190° with potash 
and a little alcohol, and the resulting amidotoi^l mercaptan dissolved 
in dilute ammonia, and a stream of air, passed* through the solution. 
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It crrsteUises in greenish-yellow needles, melts at 89°, and is readily 

S? 1 ®,™ i -° h K • The dwetyl -&eriyati ve, C le H^ 2 S 2 , crystallises 
irom alcohol m shining needles melting at 204—206°. J 

Ethenylamido-xylyl mercaptan, prepared by oxidising thiaceto-xvlide 
Toc titT ’ at 274 ° (C ° rr ' ) - (° om Pare GudemaJ 

Ethenylarmdocumyl mercaptan, C 6 HMe 3 < g>CMe, is prepared by 

oxidising tbiacetocnmidide with a dilute alkaline solution of potassium 
m cyanide, keeping the mixture for 24 hours and d iCrpcf.T nrv 4-V,^ _ 


p ,T j’ ^wuwnc acia. me salt wiuch crystallises 

from the filtered solution is decomposed with ammonia, the^prodnct 
which consists of ethenylamidocumyl mercaptan and a small quantity 

Ll/ 0mP ° D ? d , Of b i ,gb t r meltin S point, is heated at 60—85° the 
iqmd separated, and when cold recrystallised from dilute alcohol 

ToUylene diazosulpUde, C 6 H 3 Me<f>N, prepaid hy treating 

ethenylamidotoly 1 mercaptan with nitrons acid (compare Jacobson 
this yol., p. 135), crystallises in colourless plates melting at 42—43°’ 

Xylylene diazosulpUde, C 8 H 2 Me 2 <^>N, crystallises in needles 

melting at 37°; mmylene diazosulpUde, C 8 HMe 3 <^>I7, separates from 
al< w^ * n P rismatie crystals melting at 85° 

C ( H a Me<g>C s IT i Me J a.Ii, ,Uf ; i^ lyl _ 
»« fcipW., C*M.,<!>c,H,M e ,, »t US'; both 

KS^totoT 1 ” " a 

***» ftyjz. 

five hours with dmitrobromobenzene (24 for 

changed mtro-compound with steam erf “S' off the 

acid recrystallising the residue from lie v f^Ti was * lln 8 w ith dilute 
plates or needles, melts at 198—199° ; R wri ^ cr 7. stal , lis es in orange 
ether, and mode^telyso intt S ° hb e “ “ 
it dissolyes in concLttrtedSSS^tit^T^ 111 
and m alkalis, forming a dart red j a , ^C een coloration, 

tated on adding acids g AS iS/® wbich * is ^ei V l 
substance is formed in the above reaction • fht ^ SpBr f£ 1 J soluble 
identical with that obtained bv pTOb »% 
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BtTwxydinitrodiphsny lamine, CuH^sOj, prepared by treating the 
hydroxy-compound with sodiam ethoxideand ethyl iodide, crystallises 
in red needles melting at 164°. The methoxy- deri vati v e, prepared by 
heating dinitrobromobenzene with anisidme in alcoholic solution, 
crystallises from alcohol in red needles melting at 151°. 

Orthonitrodiphenylamine , NHPir C 6 H 4 *N 0 2 , is prepared by heating 
aniline (10 grams) for 15 hours with orthochloronitrobenzene (15 
grams) in alcoholic solution, separating the unchanged oils by distil¬ 
ling with steam, dissolving the residue in alcohol, and reprecipitating 
with water. It crystallises in small, lance-shaped plates melting 
at 75°. 

Di~ orthonitropheny Ibenz idine , 

NO*- C e MH*C 6 H4-C 6 H4*]SrH*0 6 M0 3 , 

is formed when benzidine, in alcoholic solution, is boiled for several 
hours with excess of orthochloronitrobenzene. It separates from 
dilute alcohol in pointed crystals and from dilute acetic acid in slender 
needles, melts at 240°, and dissolves in concentrated sulphuric acid 
with a slight red coloration, which turns dark-red on adding a trace 
of a nitrite. IP. S. K. 

Cumylamine. By H. Goldschmidt and A. Gessher (JBer., 22, 
928—933; compare Abstr., 1887, 103y).— Biazobenzenecumylamine, 
CeBiPr-C^NH^Plij is prepared by gradually adding diazobenzene 
chloride (1 mol.) to a solution of cumylamine (2 mols.) in water 
containing some alcohol. The precipitate is dissolved in ether, and 
the residue obtained by evaporating the ether is washed with light 
petroleum. It forms yellowish plates, melts at 50—51°, dissolves very 
readily in ether, less easily in benzene and alcohol, and still less in 
light petroleum. The phenylcarbamide, NHPirCOdST(C 10 H 13 )-]N 3 Ph, 
obtained as a white, crystalline mass by adding phenyl cyanate to a 
warm solution of diazobenzenecumylamine in light petroleum, melts 
at 101°. When boiled with hydrochloric acid diluted with water 
(2 parts), phenylcumenylcarbamide is formed. 

Paradiasotoluenemmylamine , CflHiPr’OHg^H^^CeHiMe, is pre¬ 
pared in a manner similar to the diazobenzene-compound. It crys¬ 
tallises in yellowish, rhombic plates or in lustrous, stellate groups of 
needles, melts at 79°, aud is readily soluble in ether, benzene, and 
alcohol, less so in light petroleum. The phenylcarbamide^ CaiH^aO, 
forms Blender, white needles melting at 124°; it is decomposed by 
hydrochloric acid, with formation of paradiazocumylamine. 

Ctmiylamine sulphate , CioH 13 -NH 2 ,H 2 S 04 , crystallises in plates, 

. readily soluble in water and alcohol. The nitrate forms large, 
lustrous plates, melts at 155—157°, and is readily soluble in water 
and alcohol. The cumenylcarbamate , C 10 Hi 3 NHa,OjoHi 3 'NH*pOOH, is 
formed when cumylamine is exposed to air. If crystallises in lustrous 
plates melting at 97*5°. Bmzeylcumylamm, CioH i3 *FHBz, prepared 
from cumylamine and benzoic chloride, crystallises in lustrous plates 
which melt at 93° ; it is readily soluble in alcohol and benzene. Bi - 
cvmmyloxamide, CioHis'NH'COOO^H'OioHis, is a white crystalline 
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powder melt ing at 181—182°. Dicumenylcarbamide (Raab, this 
Journal, 1877, ii, 894) prepared by the action of carbonyl chloride on 
cumylamine dissolved in benzene, melts at 118° (not 122 ). Para- 
tohjlcwnenylcarbamide, C 10 H 13 -NH-CO-NH-C 8 H 4 Me, prepared by mix¬ 
ing ethereal solutions of cumylamine and paratolyl cyanate, crystallises 
from alcohol in white, matted needles of a satiny lustre, melts at 150°; 
it is readily soluble in alcohol, less so in ether. Allylowmenylthiocarb- 
amiie, CwHu-FH-CS-NH-CsHj, obtained from cumylamine and 
allylthiocarbimide, melts at 47°. Gumenylthiohydantoin hydrochloride, 

Cj_QJJ 

C u ,H 13 -lSr:C< lvT _ I * HOI, is formed when cumenylthiocarbamide, 

dissolved in alcohol, is heated with chloracetic acid. It crystallises 
in colourless, histious crystals which melt at 225—235° with decom¬ 
position. N. H. M. 

Diazoamido-corapounds. By H. Goldschmidt and Y. Badl 
(Ber., 22, 933—942).— Disdiazobenzenemethylamine , NMe(N 2 Ph) 2 , is 
prepared by adding a solution of diazobenzene chloride to 33 per cent, 
methylamine. It crystallises in splendid, long, bright-yellow needles 
melting at 112—113°, and dissolves readily in ether and benzene. 
Boiling dilute sulphuric acid decomposes it with evolution of nitrogen 
and formation of methylamine, aniline, methyl alcohol, phenol, and a 
small quantity of amidazobenzene. When reduced with zinc-dust 
and acetic acid in warm alcoholic solution, methylamine and phenyl- 
hydrazine are formed. 

Disparadiazotoluenewiethylamine , is formed, together 

with paradiazotoluenedimethylamine, by the action of paradiazo- 
toluene chloride (2 mols.) on methylamine (1 mol.). It crystallises 
in yellow prisms, melts at 147°, and dissolves rather readily in warm 
ether, less in light petroleum and in alcohol. When boiled with 
dilute sulphuric acid, it is decomposed with evolution of nitrogen and 
formation of methylamine, methyl alcohol, paratoluidine and para- 
cresol, 

Paradiazotoluenedimethylamine, £TMe 2 * NV CeBuMe, obtained in the 
preparation of the above compound when ordinary but not when pure 
methylamine is employed, was also prepared by the action of para* 
diazofcoluene chloride on dimethyiamine. It forms colourless, rhombic 
plates, very readily soluble in ether and light petroleum, melts at 48°, 
and distils very readily with steam. Hot dilute acids decompose it 
into dimethyiamine, paracresol, and nitrogen. 

Bisorthodiazocmiso&methylamine , NMeC^CgH^OMe^, prepared frpm 
methylamine and orthodiazoanisoil chloride, forms groups of yellow* 
transparent, pointed needles melting at 140—141°. 

Disparadiazoaniscrilmethylamine, C 15 H 17 N 5 O 2 , crystallises from ether 
in matted, yellow needles melting at Ill—112°. 

Bisdiazobe^izene-ethylamine^ JSTEt(F 2 Ph) 2 , is obtained by the action, 6 f 
diazobenzene chloride (2 mols.) on ethylamine (3 mols.). The oily 
. product becomes almost solid in a few days and is then crystallised 
from ether.^ It melts at 70—71°, scarcely volatilises , at all .with 
steam, and is slightly decomposed by prolonged boiling with water# 
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VisoriTiodiazoanisotlethylamine , NEt(N 2 * CeH^OMe) 2 , crystallises 
from ether in small, thick, golden prisms melting at 130°. 

LHsparadtazoani&ottethylamine forms long, yellow needles melting 
at 114—115°. 

Disdiazubenzeneallylamine , C 3 H 5 ‘N(N 2 P 1 i) 2 , prepared from allylamine 
(3 mols.) and diazobenzene chloride (2 mols.), crystallises from ether 
in yellow needles melting at 74°. 

Disparadiazotolueneallylamine , C 3 H 5 ’N(N 2 *C 6 H*Me) 2 , forms long, 
yellow, matted needles melting at 85—87°. When boiled with dilute 
sulphuric acid, it is decomposed into aliyl alcohol, allylamine, para- 
cresol, and paratoluidine. N. H. M. 


Methylene-blue Group. By A, Bernthsen ( Annalen , 251, 
1—97; compare Abstr., 1886, 53).—Methylene red, a bye-product in 
the manufacture of methylene-blue, has a constitution represented by 
C H 

the formula NMe 2 Cl<\i and is consequently a derivative of 

nl—S 


amidodimefhylaniline. On reduction with zinc and hydrochloric 
acid, or with hydrogen sulphide, it is converted into amidodimethyl- 
aniline mercaptan. The same substance, accompanied by amidodi- 
methylanilinethiosulphonic acid, is formed by the action of alkalis on 
methylene-red. 

In order to prepare amidodimethylamline mercaptan , the crude pro¬ 
duct of the action of zinc and hydrochloric acid on methylene-red is 
boiled to expel hydrogen .sulphide, ammonia is added to neutralise 
the greater part of the free acid present, and then a concentrated 
solution of sodium acetate added in sufficient quantity to produce a 
small precipitate. The liquid is filtered, and sodium acetate added until 
no further precipitation takes place. The precipitated salt has the 
composition Zn(C 8 H u N 2 S) 2 - It is soluble in hydrochloric acid, strong 
acetic acid, and in sodium hydroxide solution. The alkaline solution 
absorbs oxygen, and the bisulphide is extracted from this liquid by 
ether. In a dilute solution of the mercaptan in hydrochloric acid, a 
trace of feme chloride produces a blue coloration changing to violet- 
brown and finally to blue. If the solution of mercaptan contains 
hydrogen sulphide, ferric chloride produces a blue coloration changing 
to violet-brown and finally to methylene-red. 

The mercaptan can also he prepared by the action of zinc-dust on 
alkaline or acid solutions of amxdodimethylanilinethiosulphohic acid 
or on the acid solutions of amidodimethylaniline bisulphide. It has 
not been isolated. It unites with acids and alkalis. The hydro¬ 
chloride is exceedingly soluble in alcohol and in water. 

Acetic chloride acts on the zinc salt of mercaptan in presence of 
benzene, yielding the hydrochloride of eth&nylamidodimethylaniline 

mercaptan, NMe 2 *C 6 H 3 < g^>CMe,HCl. This salt crystallises in slender 


prisms and dissolves freely in water and in alcohol. The free base is 
ah oily liquid miscible with alcohol and ether. 

' Diazoihiodimethylaniline, fanned 'by the 
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action of sodium nitrite on a solution of the mercaptan zinc compound 
in sulphuric acid, but a much better yield is obtained from amido- 
dimethylanilinefchiosulphonic acid. The product is freely soluble in 
ether, alcohol, benzene, and chloroform, and melts at 78°. _ A solution 
of the diazo-compound in hydrochloric acid gives crystalline precipi¬ 
tates with platinic chloride, auric chloride, and potassium dichromate. 

Vivmidodimethylamline bisulphide , S 2 [CfiH 3 (NH 2 )*NMe 2 ] 2 , is pre¬ 
pared by passing air through the mercaptan zinc compound suspended 
in dilute ammonia. The oxidised liquid is extracted with ether, and 
on evaporating the extract the bisulphide remains as a thick oil, 
soluble in alcohol, ether, and benzene. It is also soluble in acids, but 
is reprecipitated from acid solutions by alkalis. The bisulphide is 
also formed by the action of alkalis on the thiosulphonic acid or on 
methylene-red, and by boiling the thiosulphonic acid with dilute sul¬ 
phuric acid. A solution of the bisulphide in benzene combines with 
sulphur to form a persulphide, which is also obtained as a bye-product 
in the preparation of the bisulphide. The persulphide melts at 97° 
aud dissolves freely in alcohol and ether. It appears to have the 
composition C 8 2 H 40 H 8 S 6 . A trace of the compound dissolved in 
hydrochloric acid gives a purple coloration with ferric chloride; this 
is due to the formation of methylene-red. 

Amidodimetkylaniliriethiosulphonic acid , HMe 2 *C 6 H 3 (JSTH 2 )*S*S0 3 H, 
is prepared by adding an alkali to a OT per cent, solution of methyl¬ 
ene-red, until the colour of the liquid is destroyed. If a precipitate 
is thrown down, it must be dissolved in hydrochloric acid and the 
solution decolorised by alkali. The alkaline liquid is slightly acidified 
with acetic acid and exposed to the air in shallow vessels for 24 hours* 
A small quantity of ammonia is added and the mixture extracted with 
ether to remove the bisulphide. The liquid is feebly acidified with 
acetic acid, treated with charcoal, and evaporated. Paramidodi- 
methylaniiine yields a red oxidation product; this is converted into the 
thiosulphonic acid by the addition of a mixture of aluminium sulphate 
and sodium thiosulphate to the acetic acid solution. The thiosul¬ 
phonic acid is also formed by the action of a strong solution of 
sulphurous acid on the mercaptan or bisulphide of amidodimethyl- 
aniline. It is sparingly soluble in water and alcohol, but more soluble 
in alkalis and in acids than in water, and melts between 193° and 204°. 
The dilute aqueous solution gives a purple coloration with traces of 
iodine or ferric chloride. The acid produces amorphous precipitates 
in solutions of mercuric chloride, copper sulphate, and potassium 
dichromate. The hydrochloride crystallises in prisms. It dissociates, 
when brought in contact with water. 

Amidodiethylamlinethiosulphonic acid , KBt 2 *GfiH s (]SrS 2 )*S*S 03 H, is 
most conveniently prepared by the action of potassium dichrbmate 
(3 grams) on a mixture of the zincochloride of amidodiethylaniline, 
OioH^KT^ZnOh + 2 H 2 0 (12 grams) dissolved in water (90 c.e,)* 
aluminium sulphate (25 grams), and sodium thiosulphate (20 grams). 
It crystallises in slender prisms, sparingly soluble in water and alcohol, 
but more soluble in alkalis and acids. The potassium j and sodium 
are precipitated from concentrated solutions by excess of alkali. 
The arid melts between 228° and 230°. It clo&ely resembles the 
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amidodimethylanilinesulphonic acid in all its properties, and is con¬ 
verted into paramidodiethjlaniline mercaptan by reduction with zinc- 
dust and hydrochloric acid. 

The mercaptan, l!TEt J * 06 H 3 (lSrH 2 )*SH, closely resembles the cor¬ 
responding dimethyl-derivative. Ferric chloride and hydrogen 
sulphide convert it into a red compound analogous to methylene-red. 
By oxidising a mixture of the mercaptan and dimethyl aniline hydro¬ 
chloride, diethyldimethylmdamine sulphide, a soluble green dye, is 
produced. 

NT 

DiazotJiiodiethylaniUne , NEt a *C 0 H 3 <[ prepared from amido- 

diethylanilinethiosulphonic acid, crystallises in needles of a yellow 
colour, melts at 106—107°, and dissolves freely in ether, alcohol, 
benzene, and in acids. 

Paramidodiethylaniline bisulphide, prepared by the addition of 
ammonium sulphide to a dilute solution of the sulphonic acid in 
ammonia, is a brownish-red oil. The hydrochloric acid solution gives 
a violet-purple coloration with ferric chloride. The picrate and thio¬ 
cyanate are deposited as crystalline precipitates on the addition of 
picric acid or potassium thiocyanate to a solution of the hydro¬ 
chloride. 

Tetramethylparsphenylenediamine yields a thiosulphonic acid , 
CoH^NMe^S-SOaH, crystallising in rhombic plates. It is soluble in 
hot water and in acids, and melts between 175° and 182°. This com¬ 
pound does not yield a green indamine. On reduction with zinc and 
hydrochloric acid, it is converted into the mercaptan, C fi B 3 (NMe 2 ) a *SH. 

ParaphmylewediaminetMosulphonic acid , C$H s (NEUy S* S0 3 H, is 
soluble in hot water. The addition of dimethylaniline hydrochloride 
and potassium dichromate produces a bluish-green coloration which 
changes to blue on boiling. Reduction with zinc-dust and hydro¬ 
chloric acid converts the thiosulphonic acid into the mercaptan, 
C 6 H h (BH 3 ) 2 SH, and from this compound the bisulphide is obtained 
by the action of a solution of iodine. Tbe bisulphide appears to be a 
yellow oil. It yields a crystalline picrate, freely soluble in alcohol. 


Tetmmethylindamine tkiosulplwnaie , C 6 H 4 <^^' 




prepared by oxidising a mixture of dimethylaniline and amidodi- 
methylanilinethiasulphonic acid with potassium dichromate and acetic 
acid. It forms an emerald-green powder containing | mol. B a O, 
and is termed by the author sulphonic-green or insoluble-green. On 
reduction it yields a leuco-compound, tetramethyldiamidbdiphenyl- 
aminethiosulphonic acid, NM^CfiH4*NH # 0 6 H 3 (NMe2)*S*SO s H. This 
compound dissolves readily in hot alcohol and in acids. It is preci¬ 
pitated from the hydrochloric acid solution by sodium acetate as a 
white or grey floceulent deposit. 

Teimmethylmdamine sulphide , C 6 H 4 <C 


jrC 6 Ha(KMe 2 ), 


^>S, obtained by 


oxidising a, mixture of amidodimethylaniline mercaptan and dimethyl- 
aniline, is an amorphous, bluish-green powder. It dissolves in water, 
forming a bluish-green solution. Alkalis produce a blue precipitate 
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in tliis solution. With a tannin mordant, this compound dyes calico 
green. When the piece is steamed, the green changes to blue owing 
to the conversion of the sulphide into methylene-bine. The green 
aqneons solution turns pale greyish-violet on the addition of hydro¬ 
chloric acid, but the green colour is restored by sodium acetate. 
[Reducing agents convert the soluble green into a leuco-compound. 
Tetramethylindamine snlphide is converted into the leuco-compound 
of methylene-blue by boiling with zinc chloride for two hours, and 
tetramethylindamine thiosulphonate undergoes a similar change on 
boiling. 

Methylene-blue forms with zinc chloride a crystalline double salt, 
2CifiH lfi hr 3 SCl,ZnCl 2 4* H 3 0, crystallising in copper-coloured prisms. 

T)iethyldimethylindamine thiosulphonate resembles the analogous 
tetramethyl compound. 

Tetraethylindamine thiosulphonate forms green needles with a copper 
lustre. The sulphide is soluble in water, forming a green solution. 

Dimethylindamine thiosulphonate, C 14 H 15 N 3 S 2 O 3 , prepared by oxidising 
a mixture of amidodimethylaniline-mercaptan thiosulphonate and 
aniline hydrochloride, is an insoluble green compound. It is decom¬ 
posed by hot water, probably yielding dimethylleucothionine. A 
green precipitate is obtained on oxidising a mixture of aniline and 
amidodiraethylaniline mercaptan ; it is converted into unsymmetrical 
dimethylthionine by prolonged boiling with a dilute solution of ferric 
chloride. 

Dimethylioluindamine thiosulphonate , Ci 5 TT 17 bf 3 S 2 0 3 , prepared from 
orthotoluidine and amidodimethylaniline thiosulphonate, is a bluish- 
grey powder. The sulphide dissolves in water forming a bluish-green 
solution. On boiling it is converted into dimethyltoluthionine, a 
metallic green powder. 

The oxidation of a mixture of dimethylaniline and para phenyl ene- 
diaminethiosulphonic acid yields a green compound, dimethylindamine 
thiosulphonate , soluble in water. 

Methylene-violet is formed when potassium dichromate is added to 
a mixture of phenol and the zinc salt of amidodimethyl mercaptan. 

w. 0. w. 

Derivatives of Metamidobenzamide. By W. Schulze ( Annalen\ 
251, 158—173).—Metamidobenzamide, prepared by the action of 
aqueous ammonium snlphide on metanitrobenzamide, melts at 78—79°, 
and crystallises in monoclinic prisms; a : h : c = 0*5671: 1 : 1*0273 ; 
ft = 70° 46^'. Dry hydrogen chloride converts it into the anhydrimide 
of metamidobenzoic acid, NH 2 , C 6 H 4 *CO*[N'H*CO*C 6 H 4 *N'H 3 . This com¬ 
pound is decomposed by alkalis, yielding ammonia and amidobenzoic 
acid, and by hydrochloric acid at 200 °, with the formation of amido- 
benzamide and amidobenzoic chloride, which decompose, yielding 
amidobenzoic acid. 

Metadiazoamidobenzamide , is 

prepared by passing nitrous fumes into a well-cooled alcoholic 
solution of metamidobenzamide. It is a yellowish, crystalline powder 
sparingly soluble in aleobol. The alcoholic solution gives a golden- 
yellow precipitate with silver nitrate. The diazo-compound interacts 
with phenol, yielding amidobenzamide and metabenzamidoazophenol, 
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NH^CO’GeH^N'a'CeHi'OH, the latter melts at 195° and dissolves freely 
in alcohol, phenol, and alkalis, forming blood-red solutions* 

Diazoairddobenzamide is converted into meiahydrazinebenzamide 
by reduction with stannous chloride or sodium sulphite. The hydro¬ 
chloride, 'NHa'CO'CeHi^H^^Cl, is a pink powder, freely soluble in 
water, dilute acids, and alkalis. 

, Metanitrobenzoylmetamidobenzamide , 

NH 2 -C0-C fi H 4 -NH*C0*C 6 H 4 *hr0 2 , 

prepared by heating amidobenzamide and nitrobenzoic chloride at 
210°, is a white, crystalline powder, soluble in phenol and alcohol. 
It melts at 223—224°, and at 270° loses a molecule of water, and 
yields a compound melting at 206—207°. It dissolves in alkalis with 
liberation of ammonia. The addition of hydrochloric acid to the 
alkaline solution precipitates metanitrobenzoylmetamidobenzoic acid 
as a white powder, freely soluble in alcohol, phenol, and chloroform. 

Metamidobenzoylmetamidobmzawide , prepared by reducing the 
nitro-compound with stannous chloride, forms a crystalline hydro¬ 
chloride, (C 1 4H 1 3N 3 0 2 ) 2 ,HCr + 7H 2 0, soluble in hot water. The free 
base dissolves in 27 77 parts of water at 12°, but it is freely soluble in 
alcohol, acetic acid, phenol, and aniline; it melts at 176°. The 
sulphate and nitrate are crystalline. 

The anhydrimide of metanitrobenzoic acid, 

K0 2 *C 6 H 4 -C0-NH^C0-G fi H^0 2 , 

is prepared by heating at 200° a mixture of equivalent quantities of 
metanitrobenzamide and metanitrobenzoic chloride; it melts at 195°, 
and crystallises in pearly plates soluble in alcohol. W. C. V. 

Azo-compounds of Salicaldehyde, Salicyl Alcohol, and gali- 
eylamide. By E. Tummelet (Annalen , 251, 174—187).— SaUcaMe - 
hydeparazobenzenesulphonic acid , HS 03 , C 6 H 4 *N 2 *CfiH 3 ( 0 H)-C 0 H, is 
obtained in the form of the sodium salt by shaking together a mixture 
of diazosulphanilie acid, salicaldehyde, and an aqueous Solution of 
sodium hydroxide. After an interval of half an hour, the sodium 
salt is precipitated by the addition of acetic acid to the alkaline solu¬ 
tion* The sodium salt forms red crystals containing 2 mols. H a O, 
freely soluble in water. The free acid m prepared by adding sulphuric 
acid to the sodium salt, precipitating with barium carbonate, and 
decomposing the barium salt with sulphuric acid. The acid forms 
minute, red crystals, freely soluble in alcohol and Water, The alcoholic 
solution deposits brownish-yellow plates containing 1 mol. alcohol* The 
acid melts at 232—235°. There are two crystalline barium salts, one 
Ci*H 8 Ba¥ 2 S(V-b 3H 2 0, is obtained by treating the free acid with 
barium carbonate, and the other, CoeHis^SoOioBa + 5H 2 0, is pre¬ 
cipitated when barium chloride is added to the free acid. The 
sodium salts unxle with hydroxylamine to yield a crystalline oxime, 
HaS 03 -aH^CeH 3 ( 0 H)*CH:N 0 H, and with phenylhydrazine to 
form a crystalline compound, hTaSOs'OfiHi'N^GfiHgfOHJ^CH^HPh, 
The sodium salt is decomposed by bromine, yielding diazosulphanilie 
acid and dibromosalicaldehyde. The dibromo-derivative melts at 85°, 
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and is freely soluble in benzene and chloroform. It crystallises in 
prisms. 

Balicaldehydemetazobenzenesul'phonic acid, prepared from salicalde- 
hyde and metamidobenzenesulphonic acid, forms red plates freely 
soluble in water and alcohol. It melts at 270°. The sodium salt 
containing 2 mols. H 2 O and the barium salt, C 28 Hi 8 ® 2 S 202 oBa + 5 H 2 O, 
are crystalline. 

Azobensenesalicaldehyde, Ph*H>*C6H 3 (OH)*COH, is prepared by 
adding diazobenzene chloride to a concentrated solution of salic- 
aldehyde in sodium hydroxide. An excess of alkali must be avoided. 
It forms yellow crystals, soluble in ether, chloroform, benzene, and hot 
alcohol. It melts at 128°. The sodium and lead salts and the oxime 
(melting at 147°) are crystalline. The phenylhydrazine compound 
crystallises in golden prisms and melts at 200°. 

Azobenzenesalicyl alcohol, Ph*N 2 'C 8 H 3 (OH)*OH 2 *OH, crystallises in 
bronze-coloured plates and melts at 143—144°. It dissolves in alcohol, 
ether, and benzene. Azobenzenesalicylamide forms dark yellow needles 
soluble in ether, chloroform, and hydrocarbons, and melts at 235°. 
It is converted into the hydrochloride of amidosalicylic acid by reduc¬ 
tion with stannons chloride. 

Salicylamid&parazobenzenesul'phohic acid crystallises in pale yellow 
needles soluble in water, alcohol, and dilute alcohol. It unites with 
bases, forming crystalline salts. W. C. W. 

Azo-compounds of Salicylic Acid. By L. Gbbek (Annalen, 
'251, 188—196).— AzonitrobenzenesalicyliG add , 

lsrO 3 -0 € HrN s *0 6 H 3 (OH)'C00H, 

prepared by tbe action of diazonitrobenzene chloride on an alkaline 
solution of salicylic acid, forms minute reddish-brown crystals, soluble 
in alcohol, ether, benzene, chloroform, acetic acid, and alkalis; it 
melts at 237° with decomposition, and yields a crystalline barium 
salt, C 26 H 16 N 6 0 1G Ba, The methyl salt crystallises in lemon-coloured 
needles which melt at 167°. Azonitrobenzeneacebasalicylic acid is 
prepared by the action of acetic anhydride on azonitrobenzenesalicylic 
acid at 150°; it melts at 186° and is freely soluble in alcohol, ether, 
and dilute alkalis. The benzoyl-derivative melts at 240°. [Reduction 
with stannous chloride converts azonitrobenzenesalicylic acid into 
amidosalicylic acid and pheuj^feuediamine. The acid and its hydro¬ 
chloride are crystalline. A dilute alcoholic solution of azonitro¬ 
benzenesalicylic acid is reduced by potassium hydroxide and zinc-dust, 
yielding amidosalicylic acid and bydrazoaniline. When azonitro¬ 
benzenesalicylic acid is boiled with five times its weight of aniline, a 
crystalline compound of the composition Ph^’C^Ph^HPh, is 
obtained. It melts at 197° and dissolves easily in alcohol and benzene. 

a-Azonapbthalenesalicylic acid (P. P. Franklaud, Trans., 1880, 
746), prepared from diazonaphthalene and salicylic acid, melts 
at 2I2 a with decomposition; it is soluble in alcohol, ether, benzene, 
and chloroform. When heated with aniline,, it yields a crystalline 
compound., C 1G H 7 *N 2 ‘C 6 H 3 Ph*NHPh, melting at 197°, (3-Azonaph- 
add crystallises in yellow needles, soluble in alcohol, 
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ether, "benzene, and acetic acid. It melts at 233°. When heated with 
aniline, it yields a crystalline compound, soluble in benzene and 
melting at 236°. W, C. W. 

Ethyl Bromodmitrophenylacetoacetate. By C. L. Jackson 
and G. D. Moore (Ber., 22,990—991).— Ethyl bromodinitrophenylaceto- 
acetate , CGMe'CH(C 6 H 2 N 2 04 Br)*C 00 Et, is prepared by adding an 
alcoholic solution of ethyl sodacetoacetate (3 mols.) to tribromodi- 
nitrobenzene dissolved in dry benzene; to finish the reaction, the 
mixture is heated in a water-bath in a reflux apparatus for an hour. 
It crystallises from alcohol in yellow, rhombic plates melting at 96°. 
It has acid properties, and yields a deep red, readily soluble sodium 
salt When boiled with sulphuric acid (sp. gr. = P44), the ketone , 
C 0 Me*CH 2 *C 6 H 3 Br(N' 02 )o 1 is obtained. This forms colourless needles 
melting at 113°. When the ketone is treated with aniline, a yellow, 
crystalline compound, C0Me*CH 2 ‘C 8 Ho(NHPh)(N02) 2 , melting at 
131°, is formed, which yields a deep red, amorphous sodium salt. 

N. H. M. 

Diamidobenzophenone. By H, Wicbelhaus (Ber., 22, 988—989). 

-—To determine whether the diamidobenzophenone prepared by the 
author (Abstr., 1886, 362) is identical with Stadel and Sauer’s 
compound,, to which the melting point 172° was ascribed, the latter 
compound was prepared by Stadel and Sauer’s method (Abstr., 1879, 
242), and found to melt at 237°; the two substances are, therefore, 
identical. 

Diamidobenzhydrol is best obtained by dissolving diamidobenzo¬ 
phenone in absolute alcohol and gradually adding a slight excess of 
sodium amalgam. It is a white, crystalline powder, dissolves spar¬ 
ingly in neutral solvents, but readily in acids, and melts at 98°. 
«-Amidobenzophenone, the hydrol, and the stdpbonic acids yield 
tetrazo-dyes, chiefiy suitable for dyeing cotton-wool (Deut. Reiehs- 
patent, 39958, 1886). 

os-Diamidobenzophenone and resorcinol yield a yellow dye, probably 
of the formula C0(N‘ 2 *C6H4)2(0«H fi 0 2 )2- The dye from diamidobenzo¬ 
phenone and a-naphthol is readily obtained in lustrous, green crystals; 
it dyes fibres reddisb-brown. 1ST. EL M. 

. 4 

Behaviour of Ketones and. Aldehydes towards Sodium in 
presence of Indifferent Solvents. By E. Beckmann (Ber., 22, 
912-—916).—When benzophenone is treated with sodium in ethereal 
solution, it yields a dark blue, crystalline sodium-derivative, which is 
very unstable in the air; this compound is converted into henzhydrol 
when decomposed with water, and yields a salt of benzylic acid when 
treated consecutively with water and carbonic anhydride. , 

^-Phenyl naphthyl ketone, when treated in like manner, gives, 
^phenyl naphthyl carbinol , melting at 86*5 6 , and &-phemjlnaphthyl- 
glyoollic acid. Benzil and benzoin yield, principally hydrobenzoin 
(m„ p. 135°), whether carbonic anhydride is employed or not. 

Acetophenone and benzaldehyde, when treated with sodium in 
, VOL. LVi. 3 g 
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ethereal solution and then with water, or water and carbonic anhy¬ 
dride, yield chiefly pinacones, whilst acetone itself, besides pinacone, 
gives large quantities of products of higher boiling point. 

Camphoearboxylic acid gives, under certain conditions, a crystal¬ 
line oxime, melting at 160°, and the ethyl salt of this acid yields a 
sodium-derivative. P- S. K. 

1: 4-Tetrahydronaphthylenediamine. By E. Bamberger and 
J. Hosktxs-Abrahall (Ber., 22,948—951; compare this vol.,p. 717). 

■— 1 : i'-Tetmhydronaphthylenediamine, 

C i 0 H 10 (NH 2 )* [KH 2j H : (H 3 ) 3 : NH 2 = 1 : 2 : 3 : 4 : 4'J, 

is prepared hy adding sodium (18—20 grams) in portions of 4 or 5 
grams to 1 : 4'-naphthylenediamine (m. p. 189% 14 .grams) dissolved 
in boiling amyl alcohol (200 grams) and extracting with dilute 
hydrochloric acid. The acid solution is evaporated until most of 
the sodium chloride separates, filtered, and precipitated with soda. 
The base is extracted with ether, and damp carbonic anhydride 
passed through the solution until the base is completely precipitated 
as carbonate. The base is either purified as sulphate or the free base is 
distilled under 60 mm. pressure. It forms splendid, white crystals 
which gradually become coloured when exposed to air, dissolves readily 
in the usual organic solvents, melts at 77°, boils at 264° under 60 mra, 
pressure, almost without decomposition, and distils only slowly with 
steam. The free base gives no coloration with ferric chloride in the 
cold, but a deep-red colour when heated. The carbonate is a lustrous, 
crystalline powder; the sulphate, CioHul$j,H a S0 4 + 2H s O, crystal¬ 
lises in thick, clear, lustrous, tridime prisms, a : b : o =? 
0*8289 : 1: 0*8285, readily soluble in water, very sparingly in ethyl 
or amyl alcohol. The hydrochloride , CioH 14 N 2 ,2HCl, crystallises in 
splendid, strongly refractive, rhombic prisms, 

a : b : e = 0*574 : 1 ; 0*906, 

dissolves readily in water, sparingly in alcohol. The platinochloride r 
OioHuhTajHaPtClg,' forms thick, orange-coloured, lustrous prisms; the 
basic Ci 0 H 14 lSr 2 ,H 2 PtCl 6 + Oi 0 HuN s , is a yellow, crystalline sub¬ 
stance readily soluble in mineral acids. The oxalate and picraie are 
readily soluble in water. V N, H. M. 

1:4'-TetrahydroBapMhylenediamine and ^Tetrahydro- 
naphthylamine. By E. Bamberger and J. Bmmm { Ber 22, 
951 — 968). — Biacetyltetrahydronaphthylenediamine, OufiisNsOs 
[(ffii(j) 3 = 1 : 4'], is prepared by mixing the bydrodiamihe base 
-(1 mol.) with acetic anhydride (1*5 mol.); the reaction at once takes 
place with explosive violence, and is finished by heating the mixture 
on a water-bath for an hour. It crystallises in concentrically grouped, 
Blender prisms of a silky lustre, dissolves readily in alcohol, less in 
chloroform, ether, and benzene, and melts at 262°. It does mf react 
with bromine, and dissolves in chloroform. * v 
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1 : 4 '-Tetrahydronaphthylenediamine tetrahydroamidonaphthyl thio - 
carbamate , ]SrH 2 *OioH 10 *NH*CS*SH,ISrH 2 *GioH 1 o*NH 3 , separates as a 
lustrous, crystalline powder, when an ethereal solution of the base is 
added by drops to a cooled ethereal solution of carbon bisulphide. It 
melts at 145°, The salts are rather readily soluble. It unites with 
diazo-compounds, yielding dyes. 

JDiamidotetrahydronaplithyltMocarbamide, CS (NH*Oi 0 H 10 *!N’H 2 ) 2 , is 
formed when the compound just described is boiled with alcohol in a 
reflux apparatus until no more hydrogen sulphide is given off, and is 
.purified by conversion into the sulphate. It dissolves readily in 
alcohol, and melts at 155°. 

Diamidoditetrahydronaphtliylcarbamide, CO (NH'CjoHw'HIL)*, is 
obtained by boiling an alcoholic solution of the thiocarbamate with 
lead oxide until- no more lead sulphide is formed. It is filtered 
boiling, evaporated down, and, while still hot, treated with warm 
water until a permanent turbidity is produced. On stirring well 
with a glass rod, the carbamide separates as a white, crystalline 
powder. It is readily soluble in alcohol, softens at 70°, and decom¬ 
poses at 135° with a slight evolution of gas. Like the sulphur- 
derivatives, the compound has basic properties, can be diazotised, and 
yields dyes with diazo-compounds. The platinochloride and mercuro - 
chloride were prepared. 

J)iteirahjdronapMhyldithiocarlamide , is 

prepared by boiling the hydro-base, C 10 H 14 N 2 , with an excess of carbon 
bisulphide in alcoholic solution in a reflux apparatus until no more 
hydrogen sulphide is evolved, treating with water, evaporating down, 
and filtering. It separates as a white, crystalline powder which dis¬ 
solves readily in alcohol, and melts at 175° with evolution of gas. It 
reacts neutral, is insoluble in acids, and cannot be diazotised, 

Tetrahydro- 1; ^-amidonaphthazo-fi-napM}iylamine y 

O20H20N4 pra*: JST s -C 10 H 6 ^H 2 = 1 : 4 f\ % 

is prepared by adding a solution of tetrabydronaphthylenediamine 
hydrochloride (2 grams) and sodium nitrite (G '6 gram) to a slightly 
warm alcoholic solution of /J-naphthylamine (1*2 gram) $ alcohol is 
added until the crystals of naphthylamine hydrochloride redissolve. 
Sodium acetate is then added, so that there is only a small amount of 
free hydrochloric acid present in the solution. After some hours, an 
excess of sodium acetate is added and the precipitate crystallised from 
alcohol. It forms orange-red prisms with a metallic lustre, dissolves 
readily in alcohol, sparingly in water, and melts at 262° with violent 
decomposition. It dissolves in strong hydrochloric acid with dark 
violet-carmine colour which changes to bright Bordeaux-red on dilat¬ 
ing with water. ■ ' 

Tetrahydroamidonaphthol, OioHiJKTO s OH = 1 : 4'], is ob¬ 

tained when the diazo-solution prepared from tetrahydronaphthylene- 
diamine hydrochloride (4 grams) is diluted with about an equal volume* 
of water, treated with animal charcoal, and heated until nitrogen ceases 
to be evolved. The free base is a colourless oil of a sharp ammoniacal 
odour. It is insoluble,in aqueous alkalis. It gives a deep, reddish- 
; . r s 1 * 1 ‘ ' J 1 " 3 ^ 2 
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brown colour with ferric chloride when heated. The hydrochloride 
crystallises from water in long needles of a glassy lustre, melting at 
220°; the picrate forms branched, lustrous needles. The diacetyl - 
compound , OuBMTOs, forms lustrous, white needles, melts at 
15X—151*5°, and is readily soluble in alcohol, insoluble in acids and 
alkalis. 

Sulphopheny lazotetrahydroam idonaphthol, 

0 I 6 H„^ 3 04 [NH 2 : OH : 2T 3 -C 6 H4*S0 3 H = 1: 4' : 1'], 

is formed when the hydrochloride of the compound just described is 
treated with diazobenzenesulphonic acid suspended in water; after 
some time the dye is precipitated with a mineral acid, when it sepa¬ 
rates in lemon-coloured flakes. It crystallises from water in lustrous 
rosettes. The aqueous solution of the sodium ,salt has^a dark 
Bordeaux-red colour. The solution of-the hydrochloride has a splendid 
carmine colour. 

Tetrahydroamidonaphthylhydrazine , CioHi fi hT 3 [hTH 2 : hF 2 H 3 = 1 : 4'], 
is prepared by adding a solution of stannous chloride (14 grams) in 
strong hydrochloric acid to a cooled diazotised solution of hydro- 
naphthylenediamine (6 grams). The free base is a slightly brown 
oil which becomes thick when cooled by a freezing mixture. The 
hydrochloride crystallises in well-formed, concentrically grouped, 
lustrous prisms and in lozenge-shaped plates melting at 268°. 

<z-Tetmhydronaphthy lamine , CioHn*NH 2 , is formed when a 10 per cent, 
solution of copper.sulphate is added by drops to a solution of tefcra- 
hydroamidonaphthylhydrazine (8 grams) in water (15 to 20 parts), 
heated on a water-bath until the solution is coloured permanently 
blue. The product is treated with soda and the oil distilled in steam 
until the distillate is no longer alkaline. It is then acidified and 
evaporated down. The free base as obtained from the hydrochloride 
is dried with potash and then with baryta and distilled. It is a clear, 
viscid oil, boils at 246*5°, and dissolves in the usual organic solvents 
without difficulty. It resembles in its properties Bamberger and 
Muller’s ^-tetrahydronaphthylamine, (Abstr., 1888, 599), It cannot 
be diazotised, and does not yield dyes with diazo-eompounds. It gives 
a reddish-brown coloration with ferric chloride when heated. The 
hydrochloride , CioH 13 $r,HCl, forms splendid, lustrous needles readily 
soluble in water; the platinochloride (with 2 mols, HaO) crystallises 
in long, wide, lustrous, orange-coloured prisms melting at 190°, with 
•evolution of gas; the nitrite , CioH 13 N,HN0 2 , crystallises in splendid 
long, lustrous needles melting at 138—139°; it is not decomposed by 
boiling water. The carbonate and picrate are also described. The 
acetyl-derivative , CioHn-NHAc, forms long prisms or hair-like needles 
•of a silky lustre, soluble in hot water, alcohol, &c., and melts at 
148—149°. . 

- Diazobenzene-a-tetrahydron ap hthy lamine, ^Ph’NH'CvoBiu is pre¬ 
pared by adding crystallised diazobenzene,nitrate (1 mol,) to a-tetra- 
hydronaphthylamine (2 mols.) suspended in water, the whole being 
kept cold. After being kept at 0 Q for four to five hours, the water is 

S d off and the reddish-yellow oil which remains washed a few 
with water, dissolved in ether, and dried with, calcium chloride*. 
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It is obtained as a syrupy oil which, when kept at a winter tempera¬ 
ture, solidifies, forming lustrous, yellow needles. The picrate crys¬ 
tallises in long, sulphur-coloured needles of a silky lustre, dissolves 
readily in alcohol, rather readily in boiling water, and is insoluble in 
ether; it darkens at 215°, and melts with violent evolution of gas at 
229—280°. 

When tetrahydro-1 : 5-naphthylamine Is oxidised with 3 per cent, 
potassium permanganate in presence of sodium carbonate, phthalic 
and orthocarboxyhydrocinnamic acids are formed. N. H. M. 


Specific Volume of Camphor and of Borneol. By M. 
Kuhara ( Amer. Chem. 11, 244—248).—The mean of the author’s 
11 determinations gives 0*8110 as the specific gravity of camphor at 
its boiling point (205*3°) ; the specific volume of camphor is therefore 
187*42. 

The specific gravity of borneol (mean of six determinations) is 
0*8083 at its boiling point (209*7°) ; from this its specific volume is 
190*5. 

The calculated specific volume of camphor and borneol, taking 
Kopp’s values for the atomic volumes of carbon (II), hydrogen (5*5) 
and oxygen (12*2 for ketones and 7*8 for alcohols), and regarding 
camphor as a ketone and borneol as an alcohol, are 210*2 and 216*8 
respectively; these numbers are far different from the experimental 
values. 

On the other hand, with Loschmidt's values (C = 14 for half the 
carbon-atoms in benzene and 11 for the other half, H = 3*5 and 
O 12*2 and 7*8) the calculated specific volumes become 187*2 and 
189*8 respectively, closely agreeing with the experimental values. 

The author has adopted’ the last-mentioned values for carbon, 
hydrogen, and oxygen in calculating the specific volumes of other 
benzene-derivatives, and finds that they give results agreeing much 
more closely with experimental numbers than do Kopp’s values. 

He concludes that either Kachler’s (this Journal, 1872, 1012) or 
Kanonnikoifs (Her., 16, 3051) formula for camphor is correct, and 
that borneol is the corresponding alcohol. A. GL B. 


Piaselenoles* By O. Hdtsberg (Her., 22, 882—866).— Methyl* 
piaselenole , C 7 H 6 N 2 Se, is obtained when selections acid (1 mol.) is 
added to an aqueous solution of toluylenediamine and' the mixture 
heated at about 80° to complete the reaction. The solution is slightly 
acidified with hydrochloric acid, extracted with ether, and the product 
, recrystallised from dilute alcohol. The formation of a selenole may 
he employed as a very delicate test for selenious acid or for orthodi¬ 
amines as, even when very small quantities (less than 1 milligram) 
are taken, the prodnct can be readily identified by its smell, its very 
slight solubility, and by the formation of a green periodide on the 
addition of hyclriodic acid. 

Methylpiaselenole crystallises in long, colourless needles, melts at 
72—73 , and boils at 267° (uncorr.), the vapours possessing a strong 
quinoxaline-like smell. It is readily soluble in “ether and moderately 
so in alcohol, bat only sparingly in cold water. The salts with mineral 
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acids are yellow and are decomposed by water. Tlie hydrochloride 
and the reddish-yellow, crystalline platinocliloride are sparingly, 
soluble in concentrated hydrochloric acid.. Methylpiaselenole shows 
great similarity with the quinox alines; it is very stable, towards 
oxidising agents such as potassium dichromate and sulphuric acid or 
nitric acid, but it is readily reduced, yielding diamidotoluene and 
selenium, when treated with stannous chloride and hydrochloric acid 
or when boiled with tin and concentrated hydrochloric acid. When 
treated with bromine in chloroform solution, it gives a yellow, 
sparingly soluble perbromide which, on exposure to the air or when 
warmed with water, is converted into a colourless bromo-substitution 
product. In a solution of the base, concentrated hydriodic acid con¬ 
taining free iodine produces a green precipitate; this compound con¬ 
tains iodine, and crystallises from potassium iodide in yellowish plates, 
but when boiled with water for a long time it is reconverted into 
methylpiaselenole. 

As methylpiaselenole does not react with nitrous acid or with 
acetic anhydride, its constitution is either C 6 H 4 Me<^>Se or 

C,H 1 Me<|>Se. 

When a concentrated, aqueous solution of methyltoluylenediamine 
is treated with selenious acid (1 mol.) an intensely yellow coloration 
is produced, and the solution contains, in all probability, the very 
readily soluble ammonium base C 7 H 6 lSr 2 SeMe*OH. On adding mineral 
acids to the solution, yellow, readily soluble salts are formed, but 
hydriodic acid precipitates a periodide which has probably the com¬ 
position C 7 H 6 F 2 SeMeI 3 + HI. 

NapMhapiaselenole, Ci 0 H 6 lNr 2 Se, is obtained in brown needles when 
selenious acid is added to a hot, aqueous solution of &-y3-naphthylene- 
diamine sulphate and sodium acetate. It crystallises from alcohol in 
slightly brown needles, melts at 128—129°, and is leadily soluble in 
ether and moderately so in alcohol, but only sparingly in water. It 
dissolves in concentrated sulphuric acid with an intense yellow 
coloration, but it is reprecipitated when the solution is largely 
diluted. When nitric acid is added to the solution in concentrated 
sulphuric acid, a yellow nifcro-compound is produced. The base, like 
the preceding compound, is very stable towards oxidising agents, but 
is readily reduced and converted into naphthylene&iamine, 

E. S. K, 

Adenine. By G, Thoiss . (Zeit. physiol . Ohem 13,, 395—398 ; 
compare Abstr., 1885, 566, 1080; 1886, 566),—Kossel has already 
shown that adenine contains a hydrogen-atom which is replaceable Tby 
acid radicles. The present communication relates to the substitution 
of this atom by alcohol radicles. Methyl and benzyl substitution 
products were prepared,, the latter in a pure condition; from it 
j^enzyladenine hy drochloride, sulphate, and nitrate were prepared, 
<^depipe and hypo^anthine contain a group, O 5 H 4 N 4 , qalled admyt 
■ » adenylimidehypoxanthine ‘ is 

||||^ oxide.', The question whether the hydrogen displaceable by 
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benzyl is in the adenyl, or in the imide-group was investigated, and 
it was found that by nitrous acid benzyladenine is converted into 
benzylhypoxanthine. The hydrogen-atom in question is therefore 
contained in the adenyl-gronp. "W, D, H, 

Solution and Precipitation of Proteids by Salts.' By P. 

XilMBOURG (Zeit. physiol, Chem 13, 450—463).—The change that 
fibrin undergoes when dissolved in saline solutions has been pre¬ 
viously investigated by others (Hasebroek, Abstr., 1887, 609; Green, 
Abstr., 1S88, 304), and the results obtained in the present research 
are mainly confirmatory of these former investigations; the chief 
proteids that enter into solution are globulins; a certain amount of 
a peptone-like substance was also found; albumin is absent. Casein 
undergoes somewhat similar changes, and this takes place without the 
simultaneous occurrence of putrefaction. The concluding portion of 
the paper is devoted to showing how variable an element the heat 
coagulation temperature of a proteid is, depending on the nature and 
strength of its saline solvent, as well as on the reaction of the solution 
(compare Halliburton, J. Physiol., 5). W. D. H. 

Blood Pigments. By P. Hoppe-Seyler (Zeit. physiol. Ghem ., 13, 
477—496).—The red corpuscles differ from typical animal cells in 
their high percentage of solid constituents. Their pigment is seem¬ 
ingly not mixed with protoplasm, but takes the place of proto¬ 
plasm. The other solids are cholesterin, lecithin, potassium phosphate, 
and a small quantity of proteid. It is necessary to draw a distinction 
between the pigment in the corpuscles and the pigments oxy- 
hamoglobin and haemoglobin separated from the corpuscles. The 
names arterin and pMebin are suggested for the arterial and venous 
pigments respectively, as contained in the corpuscles. These are 
probably compounds of oxyhemoglobin and hemoglobin respectively 
with, lecithin. The chief differences between the corpuscular pig-* 
-ments and those separated from the corpuscles are:—(1.) The 
corpuscular pigments are insoluble; hemoglobin and oxyhemoglobin 
are soluble in the plasma and serum of the blood. (2.) The corpus¬ 
cular pigments do hot crystallise, give off oxygen readily in a vacuum, 
and decompose hydrogen peroxide readily; hemoglobin arid oxy¬ 
hemoglobin behave in all these points in the opposite manner. 
(3.) The arterial corpuscular pigment is not altered by a weak solu¬ 
tion of potassium ferricyanide, whereas oxyhemoglobin is Converted 
into met hemoglobin. 

. The group which unites with respiratory oxygen is, however, the 
same both in the* corpuscular pigment and in hemoglobin. The 
spectroscopic, appearances of the pigments within and without the 
corpuscles are also the same. That; however, is H no proof that the 
pigments are the same inside and outside the corpuscles, because the 
hemoglobins of different animals differ in percentage composition, 
solubility, and crystalline form, but all are alike spectroscopically. 
Much the same may be said for chlorophyll, which shows the typical 
band between B and 0 in the leaves, aafd in its decomposition-pro¬ 
ducts, such as chlorOphyllan and its soap. Even hsemochromogen 
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(Stokes’ reduced haematin) gives a band very like that of hemo¬ 
globin; and if the oxygen in oxyhemoglobin be replaced by carbonic 
oxide or nitric oxide, the spectroscopic bands remain almost un- 
altered. 

The carbonic oxide from C O-haemoglobin is not displaced at the 
ordinary temperature, by passing a stream of hydrogen through its 
solutions for six hours; but at 15° the carbonic oxide is entirely dis¬ 
placed by this means in 1—2 hours. 

If an aqueous solution of CO-haemoglobin is heated to boiling, or 
to 125°, it is coagulated, but the red precipitate still shows the two 
typical absorption-bands. The bands also remain unaffected after 
treatment with dilute sulphuric acid in the cold: on heating, how¬ 
ever, haematoporphyrin is formed. 

If an aqueous solution of CO-haemoglobin is heated with sodium 
hydroxide in the absence of oxygen, reddish-black crystals are 
deposited at 98—100°, which, when redissolved, show the same bands 
as in the original solution. These crystals consist of carbonic oxide 
hsemochromogen. Similar crystals of haemochromogen are obtained 
by treating a solution of haemoglobin in the same way. 

The following measurements of the bands in wave-lengths were 
made 


a Band. 

Hsemochromogen .,.. 5653—5474 

CO-hsemoglobin...... 5825—5616 

CO-hjBmochromogen ., 5825—5616 


$ Band. 
5269—5X39 
5505—5222 
5500—5222 


Carbonic oxide haemoglobin was heated with alkali in a tube in 
connection with a mercurial manometer, but there was no change in 
the tension of the gas after the decomposition had been completed. 
In another series of experiments, pure h^matin was brought into 
contact with carbonic oxide, but no change in the volume of the gas took 
place: thus haematin does not form a compound with it; but in other 
cases, where the haematin was first converted into heemochromogen, 
either by potassium hydrosulphide or sodium hydrogen sulphite, there 
was a diminution of the gas, corresponding with the amount absorbed 
to form GO-haemochromogen. In all probability, therefore, it is hsemo¬ 
chromogen which, in the red corpuscles and in oxyhsemoglobin, is 
combined with respiratory oxygen, and in CO-heemoglobin is com¬ 
bined with carbonic oxide; 1 mol. of carbonic oxide (CO) replacing 
one of oxygen (0 2 ). 

The substance hsematin can be formed by oxidising heemochro- 
mogen; but it contains less oxygen than does oxyhsemochromogen: 
in the formation of hsematin, from oxyhsemoglobin, a certain quantity 
of the oxygen is used up in oxidation processes. It is also regarded 
as probable that hsemochromogen is a ferrous compound, while 
haematic is a ferric compound. W* H. 

Black Pigment of the Choroid. By E. Wmsamn (JZeih 
physioh Chewi*, 13, 407—431).-—Scherer ( Annale ft, 40) was the first 
to investigate this pigment ; this and allied pigments in melanotic 
sarcomata have since been examined by A Schmidt,'Dressier^ Pribram 
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(Ohm, Centr ., 1866, 397), Nencki (Abstr., 1888, 976), Momer (Abstr., 
1887,168), and otters. 

Nencki concludes that as melanin contains sulphur and no iron, it 
cannot be a derivative of hsematin, as Lehmann (Handbuch physiol . 
Ohem 166) originally considered. 

^ Scherer’s elementary analyses are faulty, as his method of prepara¬ 
tion of the pigment (from the eyes of oxen) left it contaminated with 
proteid material; he also reckoned sulphur as oxygen. 

Nencki and Sieber got rid of proteids by digesting the pigment 
(which is only soluble in alkalis and concentrated mineral acids) with 
10 per cent, hydrochloric acid, but their analyses from the eyes of 
different animals did not correspond very well. 

The present research was undertaken for the purpose of ascertain¬ 
ing whether or not this pigment belongs to the class of humous 
substances (Hoppe-Seyler, this vol., p. 285; Udranzsky, Abstr., 1888, 
180). No attempt was made to separate the different histological 
elements that contain black or brown pigment in the choroid, but the 
whole coat was taken, well washed with many litres of water, ether, 
alcohol, and 5 per c^^hydrochloric acid; the remaining pigment 
. was dissolved by Lejdfm 2 per cent, potassium hydroxide. From this 
it was reprecipitated by acid and washed as before. 

The pigment so obtained contained nitrogen, but neither sulphur 
nor iron. Its solubilities and behaviour to reducing agents (chlorine, 
hydrogen peroxide, &c.) are described. 

It was fused with alkali in a retort, and the distillate and residue 
were examined. In the distillate, the chief substance present was 
ammonia; only a small quantity of amines was found. In the 
residue, no catechol and no protocatechuic acid, but abundance of 
oxalic acid, and perhaps fatty acids in small quantities, were present. 
After fusing the pigment with alkali, the residue was insoluble in 
alcohol, and was free from ash. This residue has the mean percent¬ 
age composition 0, 65"82 ; H, 4T3; 0, 8005. 

These facts certainly lend no support to the supposition that this 
pigment is related to humous substances. W. D. H. 


Physiological Chemistry, 


Amount of Iron in Foetal Tissues. By Gk Btogs (Zeit. physiol 
Ohern., 13, 399—406).—The mineral constituents of milk are present 
in the same proportion as they are contained in the foetal tissues. 
This is, however, not true with regard to the iron, as is illustrated by 
the following analysis. 

100 parts by weight of ash contain;— 
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Id. new-born dog. In dog’s milk. 


K 2 0 . 11-42 14-98 

JSTaoO. 10*64 8-80 

CaO . 29-52 27-24 

Mp’O 1*82 1-54 

EeA.... 0-72 0-12 

B>0 5 39*42 34-22 

Cl .. 8-35 16-90 


101-89 103-80 

Oxygen equivalent of the Cl . **. 1*88 3*81 

100*00 . 100*00 

The milk ash is rather richer in potash and poorer in soda than 
that of the new-born dog; this is easily explained by the fact that in 
the growing young animal, the potash-rich muscular tissue is increas¬ 
ing and the soda-rich cartilaginous tissue is diminishing. The higher 
percentage of chlorine is also explicable, as the chlorides not only 
serve to build up tissues, but also act largely as solvents in removing 
the end-products of metabolism through the kidneys, The most 
remarkable fact brought out by the analyses is that the percentage of 
iron in the milk is only one-sixth of that in the foetal tissues. It 
would seem*, therefore, as though the maternal organism gave to the 
young six times more of the other inorganic constituents than it 
needs. The explanation of this apparent contradiction appears to be 
that the foetus obtains tbe greater part of its supply of iron before 
birth through the placental circulation. Analyses are given which 
illustrate the fact that a kilogram of body-weight contains less and 
less iron as the young animal grows. The mother has two ways in 
which to nourish the young: the first by the placenta, the second by 
the milk; the explanation that iron is' given chiefly by the former is 
that it is the more certain, because of the difficulties of absorbing iron 
from tbe alimentary canal, and the danger that the hematogenous 
compounds may become the prey of bacteria. 

It is also regarded as probable that the large quantity of iron which 
the mother gives to the foetus is not all derived from the mother’s 
food during the relatively short period of pregnancy, hut that a 
storage of iron occurs in the maternal organs in readiness for the 
embryo. This begins apparently some time before the first .concep¬ 
tion, and may explain the occurrence of chlorosis at the age of puberty. 

W. D. JEL 

Adenine, Guanine, and their Derivatives. By S. Schindler 
(Zeit. physiol. Okem 13, 432—444).—In earlier quantitative, esti¬ 
mations of nitrogenous bases in organic tissues, adenine has been 
partly reckoned as hypoxanthine, partly as guanine. The following 
method will serve for the estimation of these substances when con¬ 
tained in a mixture. They are dissolved in dilute hydrochloric acid; 
"the solution is made alkaline with ammonia, and precipitated with 
ammoniaeal silver solution. The precipitate is warmed, allowed to 
^collected, and washed with water containing ammonia., It is 
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then treated with, nitric acid and carbamide, heated on the water- 
bath, and filtered. To the filtrate, silver nitrate is added; it is left 
for 12 hours, and filtered. The precipitate is washed free from acid 
by cold water, then digested with hot ammonia and water; by this 
means the original silver oxide compounds are obtained again. To 
this, silver nitrate is again added, the precipitate collected and washed 
with water, snspended in water, and decomposed with hydrogen 
sulphide, and some dilute ammonium sulphide. The silver sulphide 
is filtered off:, and the clear filtrate (a) contains the whole of the 
adenine and hypoxanthine, and part of the guanine in solution. The 
rest of the guanine is mixed with the precipitate, and can be dissolved 
out from it by hydrochloric acid, and precipitated from this solution 
by ammonia; this is collected, and to it is added the guanine in the 
filtrate (a), which is precipitated therefrom by digestion with ammonia 
on the water-bath. It is finally dried at 110° and weighed. The 
filtrate (a), freed from guanine, contains adenine and hypoxanthine, 
and these are weighed together after evaporation. In the mixture a 
nitrogen estimation is made, and the relative amounts of the two 
bases thus calculated. Xanthine can be estimated as xanthinate of 
silver. 

This method gave, in a control experiment, a slight loss of guanine 
and adenine, and a slight gain of hypoxanthine, which is probably 
derived from decomposition of the adenine. 

Applied to certain animal organs, the results were as follows: the 
numbers are percentages for the dry organs:— 

Adenine. Hypoxanthine. Guanine. Xanthine. 

Ox testis . none „ 0*281 0*17? 0*222 

Spermatozoa of carp. 2*27S . 0*309 none 0*36 

Calf’s thymus. 1*919 0*218 0*071 ,0*360 

The relatively high percentage (corresponding with 7*15 per cent, of 
the total nitrogen) in the thymus,-a richly cellular organ, is especially, 
noteworthy. 

An important question is, What part do these bases play in meta¬ 
bolism ? Epssel considers that*the NBf-gronp of adenine and guanine 
is replaced by O. Taking the result of putrefaction processes as an 
indication of what occurs within the living animal, this view* was 
fully confirmed; adenine by the activity of putrefaction processes is 
changed into hypoxanthine, guanine into xanthine. In another expe¬ 
riment, yeast was allowed to undergo self-fermentation, and analysed 
at intervals with the following results:— 



Tresh 

After 

After 

After 


yeast. 

24 hours. 

48 hoirrs. 

72 hours. 

t Adenine 

0-1735 

0-0346 

traces 

0 

Hypoxanthine . * 

0-3741 

0-2094 

0-197 

0 

-Grtianine . i.. v 

0*115 

0-0104 

0-0711 

0 

Xanthine........ 

0-0982 

0-1009 

0-0985 

0 


„ - ' , r 

These numbers, however, give no definite answer as to whether or 
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not adenine and guanine are transformed respectively into hypoxan- 
thine and xanthine. H. 

Human Bile. By S. M. Copeman and W. B. Winston (J. Physiol. f 
10,213—281).—The bile was obtained from a woman who suffered from 
obstruction of the common bile-duct due to a gall-stone. An external 
fistula was made by surgical means, and for some months the bile 
was collected and examined. Otherwise the woman was in perfect 
health. She died from other causes later. The case is thus a unique 
one, as in the few previously recorded cases where human bile has 
been obtained, cancer or other diseases have complicated matters. . 

The following is a resume of the results obtained:—Calculating 
from the amount secreted, it is estimated that the normal amount 
of bile secreted by the liver is about 2J pints per diem in a man 
of 12 stone. The rate of flow varies in accordance with the time 
of ingestion of food; there being usually a rise between one and 
two hours after a meal. The secretion, moreover, is not a continuous 
one, the bile being extruded into the gall-bladder by the repeated 
peristaltic contractions of the bile-ducts. 

The colour of the bile in this case was always olive-green; bili- 
verdin and not bilirubin being the pigment which was present in 
greatest quantity. 

The quantitative estimation of the solid constituents gave the 
following results, which may be compared with Frerichs* analysis of 
normal bile:— 


Constituents. 

Present case. 

Frerichs. 

Sodium glycocholate ....... 

Sodium taurocholate ....... 

} 0-6280 

9-14 

Cholesterin, lecithin, and fat 

.... 0-0990 

1-18 

Mucus.... 

.... 0-17251 

2-98 

Pigment...... 

.... 0-0725/ 

Inorganic salts ... 

.... 0-4510 

0-78 

Total solids 

.... 1-4230 

14-08 

Water (by difference) 

.... 98-5770 

100-0000 

85-92 

100-00 


The low percentage of solids, especially of the bile salts, must be 
accounted for in the way suggested by Schiff and others, that there 
is normally a bile circulation going on in the body, a large quantity 
of the bile salts that pass into the intestine being reabsorbed and 
again secreted. This view is supported by the fact that cholalic acid 
is found in very small quantities in the faeces. Such a circulation 
would obviously be impossible in a case like the present. * 1 
Bile from the gall-bladder is always more concentrated than that 
from a fistula, probably because a portion of the water originally 
secreted is reabsorbed during its sojourn in the gall-bladder. 

^ Bile is necessary for the assimilation of fats; the faeces contained 
in this case a large quantity of undigested fat; . . 
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Its purgative action is more than doubtful; and although it is able 
to a small extent to control putrefactive changes, cultivation experi¬ 
ments with various kinds of bacteria show that it is no true anti¬ 
septic, ^ The bacteria grew almost as readily in the tubes containing 
bile as in those which did not. 

In this case no bile whatever passed into the intestine, and the 
faeces remained uncoloured; stercobilin is therefore formed by the 
reduction Jby bile pigments in the intestine. 

The urine, however, remained coloured with urobilin. Urobilin 
could not, therefore, have been formed from stercobilin. It is pro¬ 
bably formed m the liver itself together with the bile pigments by a 
slight change of metabolism. The liver post mortem showed no sign 
of disease, and was apparently perfectly normal in function, the 
average amount of urea and uric acid being found in the urine. 

W, D. H. 

. Cerebrospinal Fluid. By W. D. Halliburton (jr. Physiol , 10, 
232—258).—The investigation deals chiefly with the following 
points:— 

(1.) The examination of some 16 specimens of fluid re¬ 

moved from cases of spina bifida and hydrocephalus entirely confirm 
the statement previously made on this subject (Abstr., 1887, 614) 
that albumoses are almost constantly present in tins liquid. In two 
cases, true peptone (in Kiihne’s sense) was also found. 

(2.) Seducing Substance. —This is not sngar, it does not undergo 
. the alcoholic fermentation, nor rotate the plane of polarised light, 
nor give v, Jakseh’s phenylhydrazine test. It is not glucosamine 
nor glycuronic acid, as its reactions do not agree with either of those 
substances. But it appears to be catechol; in one case this was 
separated in a crystalline form from the fluid. The crystals gave the 
characteristic reactions of catechol, but the quantity obtained was 
too small to admit of an elementary analysis being made. 

(3.) Salts. —C, Schmidt made several analyses of hydrocephalus 
fluid, and, remained on the high percentage of potassium salts present. 
Subsequent investigators have not, however, confirmed this; In one 
case^ in the present research, the organic matter was destroyed by 
faming nitric acid, and the salts converted into chlorides by hydro¬ 
chloric^ acid; the ratio ISTaCl: KOI was found to be 95*13 : 4*85, 
which is about the proportion of sodium to potassium salts in blood 
and lymph. Ignition was only employed in this experiment to destroy 
the last traces of organic matterit is when incineration is ,performed 
in the presence of a large quantity of carbonaceous matter that the 
danger of salts like sodium chloride being carried off is especially to 
be feared. W. D. H. 

The Cyst of Protopterns annectens. By G. Walter (Zdt 
physiol Ghem., 13, 464—476).—This fish lives for only three months 
of the year in water; during the remainder of the year it lies in the 
mud of dried-up rivers, and during this summer sleep is wrapped up 
in a cfat into an oval packet. The present investigation relates to 
the properties of this investing capsule. 
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Its ash. and organic constituents were estimated and compared with 
those of the river mud. 

The covering appears to be formed from a secretion of the mucous 
glands of the skin. The secretion contains mucin and inorganic 
salts, of which calcium carbonate is the most abundant. Small quan¬ 
tities of phosphoric and sulphuric acids, and alkalis were also found. 

Mixed with this secretion is a certain amount of the river mud; 
the proportion of Fe 2 0 3 and A1A in the ash of the cyst and in the 
mud are approximately the same. This apparently becomes 
entangled with the sticky secretion and ultimately, when the river 
dries, incorporated with it to form the cyst. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture- 

Boric Acid .as a Plant Constituent. By 0, A. Crampton 
(Amer. Chen. 11,227—232 and Ber 22, 1072—1076).—The 
author has found boric acid in 34 out of 36 samples of wine from 
various parts of the United States, and inasmuch as Baumert has 
found it in wines from several European countries (this vol,, p. 295) 
this substance must he regarded as a normal and frequently occurring 
constituent of the grape plant. 

On extending his search for boric acid to other plants, the author 
has also found it in the ash of water-melons and peach trees; the ash 
of apples and sugar-cane gave no reaction for it; nor was it found in 
cider. He concludes that boric acid must he regarded as a much more 
general constituent of plants than has hitherto been supposed, 

A. G. B. 

Ash. of the Indigo Stem. By J. T. White ( Ghem . News, 59, 244). 
—The following are the results of the analysis of the ash from a 
sample of dry indigo stem, stripped of the hark, and containing 1*8 
per cent, of the ash. The numbers are per cent,, hut less charcoal and 
, sand or silica insoluble in sodinm carbonate : 00 2 , 10*56; Si0 2 , 8*51; 
S0 3 , 6*27; FejjOs, 5*41; P 3 0 fi> 12*24; GaO, 19*36; MgO, 11*64; KA 
19*03; Ha 2 0, 4*72; UaCl, 2*26. D, A. L. 

Occurrence of Lapachid Acid in Bethabarra Wood, By W. 
H. Greene and S. C., Hooker (Amer, Chen . 11, 267—270).—The 
wood (sawdust) was extracted, with a cold 1 per cent, solution of 
crystallised sodium carbonate, and the red extract treated with excess 
of hydrochloric acid, the crystalline principle of the wood being thus 
precipitated; after having been freed from resin by washing with 
ether, it was found to possess all the properties of lapachic acid, pre¬ 
viously described by Paterno (Abstr., 1883, 210), The yield was 
0*6 per cent, of the wood. A. GK B. 

■ ' Composition of Canary Seed. By A. Mates (Lmdtut Tersuchs- 
Stat, 1889, 158—159).—Tha analysis of. the seeds of PJialftris- 
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wmariensis led to the following results : albuminoid!, 13‘8 per cent. : 
fat, 5*4; extractives, 50*7; indigestible fibre, 8*2; ash, 6 t 8; water, 
15*1. E. W. P. 

Damage done to Plants by Acid Vapours. By L. Just and 
H. Heine ( Landw . Versuchs.-Stat 1889, 185—158). — The authors 
review the work done on this subject by Stoekhardt, Nobbe, Freytag, 
Schroder, and others, and show by help of analyses, <fec., that the 
appearances which plants sometimes assume and which have been, 
generally ascribed to sulphurous anhydride from neighbouring 
factories, are not always due to this gas ; they demonstrate that there 
are a variety of causes, such as temperature, moisture, fungoid growths, 
&c., which all tend to produce excess of sulphates and other pecu¬ 
liarities above referred to. E. W. P. 

Note *—A paper by the Abstractor (Abstr., 1888, 744) is also 
criticised, but some of the criticisms are founded on an incorrect 
reading of the text of the original memoir. E. W. P. 

Action of Water containing Sodium Chloride on Soils and 
Plants. By A. Stoop (Landiv. Versuchs-Stat, 1889, 113—118).— 
Water containing more than 1 gram of sodinm chloride per litre 
damages vegetation, and even if the amount be only 0*5 gram the ger¬ 
mination of seeds is destroyed (33 per cent.) ; a further action which 
is also detrimental to plant growth is that by reaction of zeolites, tri¬ 
calcium phosphate, &e., with sodium chloride; the valuable constituents- 
of these substances are rendered soluble and washed away out of reach 
of the plant, and this can occur when there is only 0*5 gram per litre. 
Districts, therefore, in which salt appears either in the water of irriga¬ 
tion or as underground or tc bottom ” water cannot support plants in 
a healthy state, for apart from the solvent action of the sodium 
chloride, in warm weather it is carried up by capillarity to the upper 
parts of the soil, becoming there concentrated and so dir ectly 
inimipal to life. 

Analyses of soils thus affected show a large increase of sodium 
chloride,'whilst the analyses of plants show not only increase of sodium 
chloride, chlorine, and total ash in the ash, bat a decrease of potash 
and sulphuric acid. E. W. P. 


Analytical Chemistry, 

Volumetric Estimation of Acids. By G. Linossisb (MM. So?. 
Uhim 50, 516).—A reply to Engel. - 

Alleged Reaction of Copper Salts. By A. and P. Buisine (MIL 
Soc . GMm n 50, 517).—Aliamet has described (Mil Soc . CMm., 47, 
764) a.pew reagent for detecting copper. It consists of a ,saturated 
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aqueous solution of normal sodium sulphite, containing a little 
pyrogallol, and is said to strike a pink tint with, solutions of copper, 
even when very dilute. 

The authors state that this colour is not characteristic of copper 
salts, but is obtained with a solution of any metallic salt, and even 
with distilled water ; it is not formed in an acid solution. 

It is really due to the oxidation of the pyrogallol by oxygen dis¬ 
solved in the solution, which is always slightly alkaline; freshly 
boiled solutions do not give this colour. What is really remarkable 
about it, is its production in presence of sulphurous acid. 

c. f. b. 

Detection of Chlorine, Bromine, Iodine, and Sulphur in 
Organic Compounds. By C. W. Marsh (Amer. Chem. 11, 
240—244). —The author recommends that the substance be heated 
with finely divided zinc. In the case of solids, the operation is per¬ 
formed in a small sealed tube; in the case of liquids, in a test-tube, 
infiammable vapours being ignited and allowed to burn down the 
tube, thus ensuring the action of the sulphur, ,&c„ on the zinc, some 
of which should he allowed to stick to the sides at the top of the tube. 
The halogens are detected in the residue in the tube by treating it 
with water and applying the usual tests; sulphur is detected by 
adding hydrochloric acid to the residue, and testing any evolved gas 
with lead acetate paper. A. GL B. 

Modification of KjeldahPs Method. By J. W. Gunning (Zeit. 
<tnaL Chem., 28,188—191).—This modification consists in the addition 
of potassium sulphate (1 part to 2 parts of ordinary sulphuric acid). 
The potassium hydrogen sulphate formed loses water in preference to 
sulphuric anhydride when heated, whilst the contrary is the case with 
sulphuric acid alone. The organic substance is in consequence heated 
in contact with a stronger acid, and its oxidation is thereby greatly 
facilitated. About 20 or 30 c.c. is used for 1 gram of substance* The 
mixture is heated in a globular flask of 300 c.c. capacity, having in its 
neck a funnel covered with a watch-glass. The gas burner is so 
regulated that the greater part of the acid condenses in the upper 
part of the flask and flows back into the mixture* The oxidation 
never requires above two hours, and is frequently complete in half an 
hour or less* For distilling of the ammonia, the author recommends 
a wide condensation tube (16— 20 cm.), bent at about 20, cm* from 
one end for connection with the flask. It should be washed out with 
hot acid to prevent, as far as possible, the solution of alkali from the 
glass by the condensing steam. The estimation of the excess of acid 
is most sharply effected by adding potassium iodate and iodide and 
titrating the liberated iodine by thiosulphate. M. J. S. 

Estimation of the Total Organic Nitrogen in Water by the 
Kjeldabl Process, By H* Leffmann and W. Beam (Amer. Chem, J., 
11, 274—277).— The authors give an abstract of Down and Martin’s 
application of yKjeldahl’s method to. water analysis (Technobqy 
Quarterly, 2, 3 *, Chem. News, 59, 272). They object to the prelimi- 
the, free ammoma : by distiHin^watermen 
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tlie ground that organic matter may he destroyed by the boiling and 
nitrogen be lost. They recommend that the free ammonia be deter¬ 
mined in the original water by first precipitating the calcium and 
magnesium with sodium carbonate and hydroxide, and then filtering 
and Nesslerising. To avoid the loss which is liable to occnr in dis¬ 
tilling off: the ammonia resnlting from the action of sulphuric acid 
and potassium permanganate on the water, the flask containing the 
green liquid, after addition of the permanganate, is heated until the 
green colour disappears, diluted, made alkaline with sodium hydroxide, 
some sodium carbonate added and allowed to settle. The clearer 
liquid is then filtered, and an aliquot part ISTesslerised. A. G. B. 

Estimation of Phosphoric Acid by Ammonium Molybdate, 
By F. Hundeshagen (Zeit. anal. Ohem 28, 165—172). See this 
vol., p. 760. 

Detection of Mercury in Minerals. By A. Johnstone {CMm. 
News , 59, 221—222).—To confirm the presence of mercury in a 
metallic sublimate obtained by heating a mineral, either with or with¬ 
out fusion mixture, in a tube closed at one end, two drops of strong 
nitric acid are added to the contents of the tube after heating, then a 
drop of strong solution of potassium iodide; the bottom of the tube is 
again heated, when the iodine volatilises and forms the characteristic 
red iodide with the mercury, if present. If arsenic and antimony 
iodides are also present, they may be destroyed by continuing the heat¬ 
ing of the bottom of the tube gently, as the fumes of nitric acid decom¬ 
pose them more readily than the mercuric iodide. Another plan is to 
hold a small piece of gold leaf in the tube so as to catch the mercury 
as it volatilises, then moisten the leaf with concentrated nitric acid, 
and add potassium iodide; even a minute quantity of mercury will 
give the reaction. D. A. L. 

Tbe Electrolytic Method applied to the Separation of 
Mercury from Copper. By E. F. Smith and L. K. Flankee {Am&r. 
Ohem. 11, 264—267).—Mercury can be completely separated from 
a solution containing a large excess of alkaline cyanide by using a 
comparatively feeble current (evolving 0*2 c.c. of water gas per 
minute). The deposit is grey, and is best washed with; water. 
Copper under similar conditions does not deposit until all the alka¬ 
line cyanide is decomposed. Attempts to separate mercury from 
copper by this method resulted, in some cases, in the deposition of, 
small quantities of eopper along with the mercury, whilst in others 
the mercury was not entirely deposited. The errors varied from 
+0*05 to —0*98 per cent, of the mercury taken. The results were 
unsatisfactory when the copper exceeded 20 per cent, of the mercury. 

Silver and copper cannot be separated by the above method. 

' , ^' 1 A, G* B* 

Detection of Minute Quantities of Iron in Minerals, By 
A.;:Joh#stone {Ohem. News, 59, 231).—The mineral is fused on 
foil /with being applied 

von. nvi. 3 & 
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below, and while still warm is gradually moistened with pure concen¬ 
trated nitric acid, any iron is then detected by thiocyanate. 

D. A. Ii. 

Influence of Copper on the Determination of Iron in Ferro¬ 
alloys. By T. W. Hogg ( Ghem . News, 59, 207—-208).—Both copper 
and organic matter, when present in a ferro-alloy, exert a reducing 
action during the titration of the iron with dichromate, and cause high 
results. To avoid this error, it is suggested to dissolve the alloy in 
dilute hydrochloric acid, add slight excess of potassium chlorate, boil 
well, reduce with sodium sulphite, expel sulphurous anhydride by 
boiling, and then titrate. D. A. L. 

Use of Potassium Manganate in Analysis. By A. Jolles 
(Zeit anal . Ghem 28, 288—239, from Rep. anal . Ghem 7, 485).— 
Manganous and cobaltous salts can be titrated with potassium man- 
gauate. A measured volume of a feebly alkaline solution of the 
manganate, of known strength, is taken, and the manganous or 
cobaltous solution is added to it nntil the liquid is completely decolo¬ 
rized. The precipitates subside readily. In the case of manganese, the 
precipitate is pure dioxide; in the case of cobalt, it is a cobaltous 
manganite of the constant composition CoMn0 3 . M. J. S- 

Estimation of Tungsten in its Alloys. By J. Preusstcr (Zeit 
anaL*Ckem+, 28, 173—174),—The tedious treatment with aqua regia 
can be much shortened by a preliminary roasting of tbe finely ground 
alloy until it acquires a pure yellow colour. It is tben dissolved in 
aqua regia, and the solution repeatedly evaporated to dryness with 
hvdroehloric acid, finally drying at 120°. It is then taken up with dilute 
acid, and after some honrs filtered. The tungstic and silicic anhy¬ 
drides left on the filter are fnsed with sodium carbonate. The melt is 
dissolved in water, acidified with hydrochloric acid, and dried. The 
residue is treated with water, and the oxides are washed with dilute 
ammonium nitrate on a suction filter. They are then warmed with 
ammonia, which dissolves the tungstic oxide, leaving the silica. The 
filtered solution is evaporated and ignited; it leaves pure tungstic 
oxide. M, J. S. 

Errors in the Assay of Fine Gold- By P. Charpentier (Corrupt 
rend*, 108, 612—613).—The author has made upwards of 300 experi¬ 
ments with a view to determine the errors of gold assay. 0*5 gram 
of gold was used in each experiment, and was fused with silver and 
lead and afterwards treated with nitric acid in the usual way* The 
silver employed contained 0*24 per cent, of copper. 

Too high a temperature causes a loss of from 0*0015 to 0*0035; 
mean 0*0024: too low a temperature, an excess of 0*0005 to 0*0008, 
mean 0*0006; a large excess of lead (17 grams), a loss of 0*0 to 
0*Qu03, mean 0*0002; a very small quantity of lead (0*5 gram), an 
excess of 0*0004 to 0*0008, mean 0*0006; a large excess of silver 
(5 grams instead of 1:5), an excess of 0*0006 to 0*0015, mean 0*0010, 
the assay falling to powder; too little silver (0*5 gram), an excess 
which may equal the total weight of the geld; omission of annealing 
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and lamination, a loss of 0*00 to 0*0025, mean 0*0008, and tbe assay 
falls to powder; conducting the first annealing at 1200°, a loss of 0*0 
to 0*0010, mean 0*0003; omission of rolling, an excess of 0*0010 to a 
deficit of 0*0007; excessive lamination results in too energetic action 
of the acid and an excess of 0*0 to 0*0010, mean 0*0006; omission of 
the second annealing after rolling causes an excess of 0*0012 to 
0*0037, mean 0*0025, and the cornet is very brilliant instead of being 
matt; rolling up the laminated test too tightly before treating with 
acid causes an excess of 0*0 to 0*0010, mean 0 0001; using nitric acid 
of 22° B. for all three treatments, an excess of 0*0010 to 0*0020, mean 
0*0013; using acid of 32° B. for all three treatments, an excess of 
0*0 to 0*0005, mean 0*0002, and the assay crumbles to pieces. The 
cornets should first be treated with acid of 22° B., and afterwards 
with acid of 32° B. C. H. B. 

The Mode of Stating the Results of Wine Analyses. By J. 

Konig {Zeit. anal . GJiem., 28, 202—203).—It has been recently agreed 
to state the results of wine analyses in grams per 100 c.c., but the 
author deprecates this practice, on the ground that for sweet wines, 
which are liable to differ widely in specific gravity, it makes the 
results no longer directly comparable. M. J. S. 

Falsification of Oleic Acid by Linoleic Acid. By Granyal 
and Valser (/. Fharm . [5], 19, 232—236). — Oleic acid is much used 
in the woollen manufacture, and the presence of linoleic acid causes 
serious inconvenience. In testing for this adulterant, comparative 
experiments should be made on commercial oleic acid of good quality. 
(1.) The impure acid has a yellowish-brown tint, paler than the stan¬ 
dard. (2.) The density is higher, say 0*912—0*919 in various samples 
at 15°, whilst the standard never exceeds 0*905. As the impure 
sample is clotty at 15°, it is necessary to take the specific gravity at a 
higher temperature and add 0*00064 for each degree above 15°. 
(3.) On heating the impure acid to 50°, it becomes more consistent 
after cooling, and tbis change is* accentuated each time the operation 
is repeated up to a certain point. (4.) 50 grams dissolved in 450 c.c. 
of 85 per cent, alcohol produces on shaking a glistening precipitate, 
whilst pure oleic acid dissolves completely ; other oils give deposits, 
but not of the same character. The precipitate is collected, washed 
with alcohol, dried, and is then found to melt at about 47°. It is easily 
saponified, yielding a soda soap completely soluble in water, with 
which it forms a jelly on cooling when only present to the amount of 
1 : 100, (5.) If Poutet’s reagent be applied to the impure acid, tbe 

mass remains more or less liquid, whilst oleic acid becomes solid by 
the following day. (6.) A thin film of the impure acid soon becomes 
resin-like, whilst the oleic remains almost unchanged. (7.) If a few 
drops of impure acid are added to soda-lye, an intense yellow colour 
is produced, whilst the pure acid gives a greyish tint only. 

J. T. 

Free Fatty Acids m Oils. By H. Foerolinger (Zeit anal 
Ghem., 28, ,183—187).—The determinations were made by dissolving 
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the oils in a mixture of ether and alcohol, adding phenolphthalein, 
and titrating with N/10 potash. The free acid is calculated as oleic. 

The samples examined were of three lands (see table, p. 800) :— 

A, table oils obtained by pressing. 

B, expressed commercial oils. 

C, oils extracted by light petroleum in the laboratory. 

They were all fresh except where otherwise stated. 

The percentage of fatty acid is largely influenced by the ripeness of 
the fruit and the conditions under which it has ripened. There is no 
characteristic percentage for any oil. For table oils, the presence of 
between 1 and 2 per cent, of free fatty acid appears advantageous as 
regards flavour. M. J. S. 

Butter Analysis. By L. F. Ni&sor (Zeit. anal . Qhem 28, 175—* 
183).—The author's mode of conducting Reichert’s process, which 
has been officially adopted in Sweden, is minutely described. The 
2*5 grams of fat (obtained in the case of a milk analysis by evapo¬ 
rating the ethereal solution of Soxhlet’s areometric fat determination) 
is saponified in a 200 c.c. flask by 5 e.c. of alcoholic potash (20 grams 
6f potash to 100 c.c. of 70 per cent, alcohol), heating directly over a 
gas flame, so that most of the alcohol is expelled. It is essential to 
remove the last traces, which is done by heating the flask in boiling 
water whilst drawing air through it with the water-pump, until on 
closing the inlet the soap no longer intumesces in the partial vacuum. 
The soap is then dissolved in 50 c.c. of water, and distilled with 
20 c.c. of a 20 per cent, solution of orthophosphoric acid, heating by 
a flame which is so regulated that 1 c.c. distils per minute. When 
50 c.c. has condensed, the operation is stopped. The distillate is 
filtered, and the insoluble fatty acids washed with 50 c.c, of hot 
ammonia-free water; it is then titrated with FT/10 potash. With 
care in the various operations, the differences between duplicate 
determinations will rarely amount to 0*1 c.c, of potash. The whole 
of the volatile acid is not contained in the first 50 c.c., hut the 
amount obtainable by further distillation appears very constant. It 
is suggested that it is due to the presence of small quantifies of lauric 
acid. 

From the examination of 843 samples of butter-fat from 15 cows, 
the following conclusions are drawn:—The extreme limits, in the 
volume of potash consumed by normal milk are 20*5 and 11*45 e.c. 
Out of 797 cases there were only 44 which fell below Reichert’s 
12*5 limit. The fat of colostrum is poorer, requiring 9 to 10 e.c. The 
amount rapidly rises to a maximum in 5— 7 days, and then slowly 
and regularly falls during the whole period of lactation, uninfluenced 
by season or ordinary changes in food. Individuals, however, differ 
greatly. Rutting, or illness immediately after halving, causes marked 
depression in the proportion of volatile acids. * M. J. S. 

Specific Gravity of some Fats and Oils. By O. A. Crampton 
* (Am&r. Clem* Ji, 11, 232—236).—The author gives a table of the 
^pacific gravity, at various temperature^ £$ lards and Of fats and oils 
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used in compounding commercial lards, as determined by him with 
the specific gravity flask. The table also gives the coefficient of 
expansion, and the specific gravity as calculated from this, of the said 
lards, fats, and oils. A. G. B. 

Colour-reactions of some Ethereal Oils. By A. Ihl ( Ohem. 
Zeit., 13, 264).—Oil of peppermint, when mixed with alcohol and 
finely-powdered beet-sugar, gives a moderately intense bluish-green 
colour on heating with hydrochloric or dilute sulphuric acid, neither 
menthol nor oil of mint give this reaction. 

Alcoholic phloroglucinol and concentrated hydrochloric acid give a 
bright red coloration with oil of cloves, a deep dark red with oil of 
cassia, and an intense rose-red with pimento-oil. Resorcinol, in a 
similar manner, gives respectively red-violet, cinnabar-red, or dirty 
violet; pyrogallol, with oil of cloves, a violet colour. All three oils 
give a yellow colour with alcoholic aniline sulphate and hydrochloric 
or dilate sulphimte acid, and orange with a-naphthylamine. 

These reactions are identical with those of lignin, and are, there¬ 
fore, possibly due to the eagenol present in the oils. D. A. L. 

Quantitative Estimation of Nicotine. By M. Popovici (Zeit 
physiol. Qhem.y 13, 445—449).—Nicotine is extracted from the tobacco 
by Kissling’s method, and then estimated by the polarimeter. The 
specific rotatory power of nicotine is [cc]d = 161/55°. In an alkaline 
solution it rotates the ray to the left, in an acid solution to the right. 
The results obtained are a little higher than by Kissling’s titration 
method. W. D. H. 

Separation and Estimation of Adenine, Guanine, and their 
Derivatives. By S. Schindler (Zeit. physiol . Qh&m ., 13, 432— 
444). See p. 790. 

Analysis of Cinchonas. By E. Landrin (Oomph rend., 108, 
750—753).—The experiments were made with Cinchona (quinquina) 
succirubra, which is cultivated in Java by the Butch Government* 

300 grams of the finely-powdered bark is mixed with 75 grams of 
calcium oxide suspended in water, and 75 grams of a solution of 
sodium hydroxide of 40° B. The use of both alkalis is essential to com¬ 
plete extraction of the alkaloids, 2 litres of petroleum is then added 
and the mixture heated at 100° for about 20 minutes with continual 
agitation. The petroleum is decanted off, and the residue treated in a 
similar manner with a second, quantity of 2 litres. The 4 litres of 
oil is then agitated for 10 minutes with 75 c.c. of a 10 per cent* solu¬ 
tion of sulphuric acid and 150 c.c. of water, the acid liquid decanted 
off, and the treatment repeated with the same quantities, and a second 
time with half the quantities. The first and second acid solutions are 
heated to boiling and neutralised with ammonia, in order to pre¬ 
cipitate the resins, and the third acid liquid, which is used to wash 
the filter in the first operation, is treated in a similar manner. When 
the neutralised liquids cool, they deposit, in the form of sulphates, 
„ jlfft 90 per cent, of the alkaloids present in the bar, The mother 
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liquors are precipitated with sodium hydroxide, and the precipitate is 
treated with just sufficient dilute sulphuric acid to convert it into 
sulphate. The sulphates are weighed together and the different 
alkaloids separated in the usual way. The Cinchona auccirubra 
examined contained:—Total alkaloids 7*592 per cent.; crystallisable 
salts, 5*183 per cent.; quinine sulphate, 2*127 per cent. 

Water dissolves from the bark the greater part of the acid principles 
which it contains; alcohol is about equally efficient, but, contrary to 
the usual statement, it was found that dilute hydrochloric acid 
dissolves a slightly smaller quantity. 0. H. B. 

Evaluation of Ipecacuanha. By A. Lyons ( Zeit, anal . Chem.., 
28, 258—259, from Amer . J. Plmrm .).—10 grams of the powdered 
root is digested for 24 hours with 40 c.c. of water in a warm place, and 
then further for three days after making up to 100 c.e. with alcohol. 
25 c.c. of the clear liquid is then acidified with sulphuric acid and 
warmed until the alcohol is expelled. It is again made up to 25 c.c. 
with water, and titrated with Mayer’s potassio-mercuric iodide 
reagent, of which 1 c.c. as 0‘0189 gram of emetine. Fliickiger 
( Pharm . Zeit., 31, 30) extracts 10—20 grams of ipecacuanha powder 
in a Soxhlet’s apparatus with chloroform to which 1 c.c. of liquid 
ammonia has been added, distils off tbe chloroform, and weighs the 
emetine, after drying at 100°. Lyons finds 1*65 to 3 per cent., 
Fliickiger only 1 per cent, of emetine in the root. M. J. S. 

Examination of Commercial Peptones. By J. Konig and W. 
Kisch (Zeit anal, Chem 28, 191—201).—The methods hitherto in 
use for estimating the soluble and non-coagulable prote'ids (the albu- 
minoses and peptones) are far from satisfactory. The precipitation 
of the albuminoses by ferric acetate, with subsequent precipitation of 
the peptones by sodium phospbotungstate, yields very discordant 
results. The authors adopt the method of Kiihne and Chittenden, pre¬ 
cipitation of the albuminoses with a saturated solution of ammonium 
sulphate, and in another portion tbe precipitation of both albumino&e 
and peptone by sodium phospbotungstate, and estimation of the peptone 
from the difference. From 5 to 20 grams of substance (according to 
the proportion of water it contains) is taken. The insoluble matter 
and ooagulable albumin are separated by filtration and by boiling, and 
their amount determined. This is preferably effected by Kjeldahi’s 
nitrogen process. Multiplication of the nitrogen found by 6*25 gives 
the amount of albumin more correctly than direct weighing. The 
filtrate is made up to 500 c.c.: of this 50 c.c. or 100 c.e. is evaporated 
to about 10 c.c., and mixed with 100 c.c. of a saturated solution of 
ammonium sulphate in the cold. The precipitate is filtered off, 
washed with ammonium sulphate solution, dried, and weighed, and 
the ammonium sulphate adhering is ascertained by a sulphuric acid 
determination and deducted. Of the same filtrate 50 c.c. or 100 c.c. 
is acidified with sulphuric acid, and precipitated with a strongly acid 
solution of sodium phospbotungstate. The precipitate is washed with 
dilute sulphuric acid, and the nitrogen it contains is determined. 
Although albuminose and peptone contain less nitrogen than albumin, 
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the same multiplier should be used, as this will to some extent com¬ 
pensate for the traces of other nitrogenous substances precipitated at 
the same time. 

Salkowski {Berlin. Klin . Wochensch., 1885, No. 2) gives the following 
differences between albumin-peptone, gelatin, and gelatin-peptone (a 
3-J—5 per cent, solution being used). 



Albumin- 

peptone. 

. 

G-elatin. 

G-elatin- 

peptone. 

5 vols. of glacial acetic acid and 
5 vols. of sulphuric acid 
mixed. 

. 

| 

violet 

yellowish 1 

1 

yellowish. 

An equal volume of concentrated 
sulphuric acid in the cold. 

dark-brown 

yellow- 

yellow. 

! 

Millon’s reagent ... 

reddish pp. f 

colourless 

colourless. 

Solution boiled with £ vol. of 
nitric acid (1*2), then made 
alkaline with soda. 

deep orange '^ 

; lemon-yellow 

k 4\ 

lemon-yellow. 


at j. 8L 
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Dispersion in Organic Compounds, By P. Barbier and L. 
Boux ( Gompt. rend., 108, 1249—1251).—The authors adopt as a 
measure of dispersive power the value of the coefficient B in Cauchy’s 
B 

formula n = A d—and in order to calculate the values of A and 
X 2 

B they measured the indices of refraction of two lines in the 
spectrum of tin, X = 6452 and X = 4524 respectively. 



T. 

n r . 

»6. 

A. 

B. 

Benzene... 

10*5° 

14974 

1*5221 

1-4735 

0 -9967 x 10 M 

Toluene... 

10 -2 

1-4917 

1 ’5152 

1 *4690 

0-9483 „ 

Ethylbenzene . . . 

10-4 

1 -4927 

1 ‘5151 

1-4719 

O *9039 „ 

Isopropylbenzene .......... 

10*1 

1-4888 

1 ‘ 5102 

1 -4681 

0-8636 „ 

IsoDutylbenzene... 

10 1 

1-4905 

1*5110 

1-4707 

0*8272 „ 

Isoamylbenzene ... 

10*3 

1 -4887 

1*5084 

1 *4717 

0*7950 „ 


The value of A remains constant, hut the value of B diminishes 
as the molecular weight increases. The relation between the dis¬ 
persive power and the molecular weight is represented by the formula 
y ss a. + fix <yx, in which y = the dispersive power, and x the 
molecular weight; « = +1340*5, fi = —5*21, y = 4*0*0103. The 
values calculated by means of these constants agree almost absolutely 
with the actual determinations. Moreover, in the hydrocarbons 
derived from benzene by a single substitution, the dispersive powers 
are inversely proportional to the cube roots of the molecular 
volumes, 

Examination of other benzene-derivatives not hydrocarbons gave 
the following results:— 



T. 

nr. 

«6. 

A. 

B. 

Benzyl alcohol..... 

16-9“ 

1 -5365 

1*5618 

1*5120 

1*0209 x 

10" M 

Monocblorbenzene. 

13 *8 

1-5213 

1-5466 

1*4968 

1*0209 


Acetophenone ... 

16 T 

1 *5128 

,1 5385 

1*4879 

1 0371 

33 

Monobromobenzene... 

13 *9 

1*5555 

1*5837 

1-5282 ! 

1 *1380 


Phenyl cyanide. 

16*1 

1*5236 

1*5519 

1*4962 

1 *1420 

»> 

Benzaldehyde.. 

15 *7 

1-54Q0 

1 *6742 

1 5069 

1*3801 

39 

Aniline.. 

15*2 

1*5798 

1 *6168 

1 *5440 

1 4931 

3 » 

Nitrobenzene,..;... 

14-0 

1*5442 

1*5841 

1*5055 

1 *6101 

»» 


0. E, B. 


'vo&.'mm ‘ "* v ' . ’Si 
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Relation between Potential Difference and Striking Dis¬ 
tance in Atmospheric Air, Hydrogen, and Carbonic Anhydride 
at Different Pressures. By F. Paschen (Ann. Phys. Chem. [2], 
37 , 09 — 96 ).—Bailie (Ann. Ghim . Phys . [5], 29, 187), in his experi¬ 
ments on the potential difference required to cause a spark to pass in 
atmospheric air at different pressures, arrived at the conclusion that 
between the pressures of 25 and 125 cm. of mercury the potential 
difference required to give a spark of given length was proportional 
to the pressure. 

Macfarlane (Phil. Mag. [5], 10, 389) made a number of experi¬ 
ments at lower pressure, and pame to the conclusion that the 
relation between the potential difference and the pressure for a given 
length of spark could be expressed by means of a hyperbola. The 
results obtained by the author agree fairly well with those of Bailie 
for comparatively low pressures, but not so well at higher pressures. 
His results do not agree so well with those of Maefarlane, but this 
may very possibly be due, as the author suggests, to the fact that 
Macfarlane’s experiments having been made in a glass vessel, 'the 
electrification of the vessel would necessarily introduce an error the 
amount of which could not be estimated with any approach to 
accuracy. The author finds that the curves expressing the potential 
difference in a given gas as a function of the pressure for a given 
striking distance, and as a function of the striking distance for a 
given pressure respectively, are of a similar character. The curves in 
both cases are approximately hyperbolic, and do not differ very greatly 
from straight lines. 

The observations show that in a given gas the potential difference 
required to produce a discharge depends only on the product of the 
density of the gas into the shortest distance between the electrodes, 
so that this potential difference, and therefore what Maxwell calls the 
electric strength of the dielectric, depends only on the number, and 
not on the mean distance of its molecules. In other words, the 
striking difference at a given potential difference is proportional to 
the mean length of path of the molecules of the dielectric. 

The author’s experiments were all made at a constant temperature 
of about 20 °, hut Cardani {Rend* Accad . dei Lined , 6 , 44) has shown 
that the potential difference required for a given'length of spark 
remains unchanged when the gas is heated eveh as high as 3 Q 00 , so, 
that the electric strength of a gas is independent of the relative 
velocity of its molecules, and depends only on their number. 

The author finds that in the case of carbonic anhydride the 
.potential difference required to produce a spark of given length, and 
also the electrostatic force, are considerably greater than for air and 
for hydrogen, provided the sparking distance is small. ’ K 

He also finds that, for a given value of the product of pressure 
into striking distance, the potential difference required to produce a 
apart is not so constant in carbonic anhydride as in the other two 
gases, but slightly increases as the striking distance is dimi nis hed. 
This result appears to afford a strong confirmation of the hypothesis 
adopted by maxwell to, explain the relatively high values of the 
J^Sarostatic forces at very small distances j between 
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namely, that the layers of gas are condensed on the surfaces of 
the electrodes, and that when the distance separating them is small, 
these layers touch each other, so that the density of the gas between 
the electrodes, and therefore its electric strength, would be consider- 
ably greater than would be concluded from the observed pressure in 
the vessel containing the electrodes; for carbonic anhydride, like all 
easily condensible gases, forms a much denser layer upon smooth 
surfaces than gases like atmospheric air or hydrogen. 

G. W. T. 

Dropping Electrodes. By W. Ostwald (Zeit. physical. Ghem 3, 
354—358).—A reply to Exner and Tuma (this vol., p, 456), in which 
the author defeuds his former results, as being in agreement with 
those obtained from observation of the maximum surface-tension, and 
calls in question the statement that chemical action and polarisation 
take place. H. 0. 

Electrical Resistance of Bismuth. By E. v. Atjbel ( Gompt . 
rend., 108, 1102—1104; compare Abstr., 1888, 545).—Metallic bis¬ 
muth obtained by the reduction of the oxychloride prepared from 
ordinary commercial bismuth or from the basic nitrate used - by 
. Marignae for the determination of the atomic weight, was found by 
, Spectroscopic analysis to contain traces of lead. Although the lead 
was only detected with difficulty even in this way, it exerts very con¬ 
siderable influence on the electrical resistance of the bismuth, and 
measurement of the resistance is the most sensitive of all tests for 
the presence of lead in bismnth. 

Pure bismuth perfectly free from lead was obtained by electrolysis 
of a solution of the commercial metal, the bismuth being deposited 
on the cathode,, and lead peroxide on the anode. Part of this bismuth 
was fused and cooled gradually, whilst the remainder was fused and 
cooled quickly or tempered. 

After the first heating, the metal undergoes permanent modification, 
and the resistance acquires a constant value. Ledue has previously 
observed an analogous phenomenon. The same bismuth cooled 
slowly or rapidly has the same properties, the resistance being , 
practically the same, and hence it seems that the molecular changes 
resulting from the mode of cooling have practically no effect on the 
electrical properties of electrolytic bismuth* although they exert a 
great effect in the case of the ordinary impure metal. 

With slowly cooled bars of both pure and impure bismuth, the 
, variation of the resistance with temperature is positive, but the 
presence of traces of lead increases tbe resistance at 0°, whilst it ' 
reduces, the coefficient of variation. Unlike all other forms of the , 
metal, the coefficient of variation of electrolytic bismuth is constant 
between,0° and 100°. 

The divergences between the results of physicists who have 
, investigated the properties of bismuth are explained by the extreme 
rarity, of the pure metal. 

The specific resistance of bismuth in c.g.s. units at 0° is 107‘99 x 10 s 
if slowly cooled, and 108*69 x 1G 3 if booled ripidly. The coefficient 

> ■ ■ . 3^2 
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of variation with the temperature between 0° and 100° is + 0*00429 
if slowly cooled, and +0*00422 if quickly cooled. 

The author has also measured the variation of the resistance in a 
magnetic field of approximately 1560 c.g.s. units. If B. is the resist¬ 
ance out of the magnetic field, and AR the variation in the field, then 

AR 

with bismuth which has been slowly cooled the quantity 100 is 
2*9 at 0 ° and 0*415 at 99*7k C. H. B. 

Electrical Conductivity of Saline Solutions. By P. Chroust- 
CHOFF (Compt. rend., 108, 1003—1006).—The author has determined 
by Bonty’s method the electrical conductivity of a number of simple 
salts, and expresses the results in terms of the conductivity of a solu¬ 
tion of potassium chloride of the same concentration. Mixtures of 
salts of the same acid were treated in a similar manner. In the case 
of potassium sulphate and sulphuric acid, the results agree with those 
calculated from the results of Berthelot’s thermochemical investigation 
of the composition of the solutions. C. H. B. 

Electrical Conductivity of Saline Solutions; Reciprocal 
Displacement of Acids. By P. Chrofstchoff (Gompt. rend 108, 
1100—1102).—This is a continuation of the author’s previous re¬ 
searches, and the conductivities are expressed in terms of the con¬ 
ductivity of a solution of potassium chloride of the same degree of 
concentration. Acetic acid is completely displaced by hydrochloric 
acid, and the results agree with thermochemical data, whereas the 
values calculated from the avidities differ to a much greater extent 
from the experimental numbers. In tbe case of potassium nitrate 
and hydrochloric acid, the results are in agreement with thermo¬ 
chemical data and not with the avidity formulae. 

Sulphuric acid displaces tartaric acid almost completely, although 
partition of the base between tbe two acids takes place to a slight 
extent, a result which agrees with Berthelot’s conclusions, whilst 
the values calculated from avidity formulas show wide deviations. In 
the case of acetic and tartaric acids, the base is divided between the 
two acids. Berthelot found that in solutions much more dilute than 
those used by the author, tartaric acid displaces acetic acid completely. 
When sodium acetate is mixed with oxalic acid, there is likewise a 
division of the base between the acids. 

In the case of potassium sulphate and hydrochloric acid, the observed 
conductivity agrees with the calculated mean conductivity of * the 
system, a result which does hot conform to any of the usual views 
respecting the constitution of this mixture. It is evident, however, 
that the system K 2 SO 4 + 2HC1 will be more stable under conditions 
which tend to prevent tbe formation of potassium hydrogen sulphate. 
Moreover the conductivity is increased by the presence of free hydro¬ 
chloric acid. It is, therefore, to be expected that in dilute solutions, 
the conductivity will approach the mean conductivity of the two 
, , inverse systems, and will even exceed the lower of, these m the case of 
• /salts oi the heavy metals, which are more easily decomposed by water. 
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These views are completely confirmed by the results of the author’s 
experiments, all of which are given in the form of a table. 

C. H. B. 

Electrical Conductivity of Saline Solutions. By P. Chboust- 
CHOFF ( Gompt . rend., 108, 1161—1162).—The methods already de¬ 
scribed were applied to mixtures of different salts in equivalent 
proportions. The conclusions arrived at are as follows: (1) Starting 
with any system of two salts, the same conductivity is obtained as 
with the inverse system; (2) the conductivity of the mixture is not 
the mean conductivity of either system of two salts, nor is it inter¬ 
mediate between the two mean conductivities, but is generally lower 
than either. This points to a reduction in the number of conducting 
molecules in the liquid, or, in other words, to the formation of double 
salts. The typical reaction as represented by the ordinary equation 
for double decomposition is rarely met with, and in almost all cases 
the change is complicated by secondary reactions. C. H. B. 

Electrical Conductivity of Saline Solutions. By P. Chroust- 
choff and V. Pachkoff (Gompt. rend., 108,1162—1164).—The results 
described in this paper were obtained with mixtures of two salts 
which were not likely to interact. The condnctivity of each solution 
was determined separately, and they were then mixed in equivalent 
proportions. In some cases the observed conductivity of the mixture 
is the mean conductivity of its constituents; mother cases it is lower. 
It follows that with the degree of dilution employed there is a reduc¬ 
tion in the number of conducting molecules, either by formation of 
double salts, as with some of the sulphates, or by dissociation by the 
water, as in the case of zinc acetate. It is noteworthy that, as a rule, 
mixtures of salts which crystallise with water have the mean con¬ 
ductivity of their constituents, whilst the conductivity of mixtures,of 
salts which form anhydrous crystals is below the mean. 

C. H. B. 

Conductivity of Solutions of Zinc Sulphate containing 
Gelatin. By C. Ludekin& (Ann. Phys. Ghem. [2], 37, 172—176).— 
Wiedemann has shown (Ann. Phys , Ghem., [2], 20, 537) that in the 
case of aqueous solutions of zinc sulphate containing glycerol, 
there is no proportionality between the frictional resistance and the 
electrical resistance. At Wiedemann’s suggestion the author deter¬ 
mined to make a similar series of experiments with gelatin in the 
place of glycerol. 

The author finds (1) that when the temperature is varied, there is 
no sudden change in the conductivity as the gelatin passes from the 
solid to the liquid state. (2) The change in conductivity with the 
temperature increases with the proportion of gelatin ia the solution, 
a result in contradiction to that obtained by Arrhenius, who arrived 
at the conclusion that the temperature coefficient of the conductivity 
- was independent of the proportion of gelatin. 

The author attributes the difference in the results obtained by him¬ 
self and Arrhenius respectively to the fact that the latter experimented 
. f only with solutions containing a very small proportion, of gelatin. He 
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finds that the effect of an increase in the proportion of gelatin in 
the solution becomes less as the proportion of zinc sulphate is in¬ 
creased. Gk W. T. 

Loss of Voltaic Energy of Electrolytes by Chemical Union. 

By G. Gore (Phil Mag . [5], 27, 358—359).—A continuation of the 
author’s researches on the amonnt of dissolved salts required to 
disturb tbe voltaic balance (compare this vol., p. 665). The amount 
of free chlorine required (for an astatic galvanometer of 100 ohms 
resistance) is 1 part in 1,282,000,000, of potassium chloride 1 in 
699,803, of potassium chlorate 1 in 239. These numbers represent 
the fall in voltaic energy of chlorine, as it is combined successively 
with potassium and oxygen. In this research, the action of a further 
addition of salts is examined. It is found that each new salt added 
occasions a fall in voltaic energy. Thus potassium chloride added to 
potassium chlorate in equivalent proportion reduces the energy to 53. 
If to this mixture ammonium oxalate be added in the proportion repre¬ 
sented by KClO^KCljAmsCgOi, the energy falls to 28*4. A similar 
fall with increased complexity occurs with other mixtures of salts, and 
there appears to be no limit to the reduction of voltaic energy in this 
way. With a mixture having the composition 

„ . , m,S04 5 K 2 804 5 2hraCl,2K01,E 2 Cr0 4 , 

the voltaic energy is a negative quantity. That is to say, the elec¬ 
tromotive force of a zinc-platinum couple with such an electrolyte is 
less than that of one with pure water. With mixtures which give 
negative quantities, the largest negative value is obtained when the 
constituents are in equivalent proportions. H. E. T. 

Heat of Formation of Alkaline Carbonates in very Dilute 
Solution. By J. A. Muller (Ann. Gkim. Phys 15, 517—533).—If 
the heat evolved in the neutralisation of an alkali and of an alkaline 
carbonate or an alkaline hydrogen carbonate by one and the same 
acid, such as hydrochloric acid, is determined under the same con¬ 
ditions of temperature and dilution, the heat of formation of the 
carbonate or hydrogen carbonate under the same conditions is equal 
to the difference between the heat of neutralisation of the alkali and 
that of the carbonate or hydrogen carbonate. The author has,pre¬ 
viously determined the heat of formation of carbonates and hydrogen 
carbonates of the alkalis and of some amines (Abstr., 1885, 716, 
1038) ; in the present paper the experiments are repeated, hut with 
this difference, that the solutions employed were so dilute that the 
whole of the liberated carbonic anhydride remains in solution. 1 

The heat evolved when a solution of an alkali or carbonate is 
poured into aqueous solutions of carbonic anhydride was also de¬ 
termined ; the solutions employed contained 0*3—0‘5 moh excess of 
carbonic anhydride, but it was proved by preliminary experiments 
that this excess has no appreciable effect on the results. 

As a rule, after mixing the acid with the alkaline solution the 
temperatures of the mixtures attained equilibrium in 1—1| minutes; 
t immixture of hydrochloric acid and amylamine hydrogen carbonate. 
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however, required 2 minutes, and when dilute solutions of carbonic 
anhydride are mixed with solutions of amylamine carbonate 3 minutes 
elapse before the maximum temperature is reached. 

If the heat of dilution of the hydrochloric acid, which in these 
experiments amounted to 0*47 Cal. for 2 mols. of the acid, is sub¬ 
tracted from the heat evolved in neutralising with hydrochloric 
acid, the difference gives the heat of neutralisation of the alkali or 
alkaline carbonates in solutions infinitely dilate; in the same way, if 
the heat of dilution of the alkali or alkaline carbonate solutions is 
subtracted from the heat evolved by the combination of the dissolved 
carbonic anhydride with the alkali or carbonate, the difference gives 
the heat of combination in solutions infinitely dilute. 

The following table, compiled from the experimental data, which 
are given in full, shows the heat evolved (in Cals.) in the neutralisa¬ 
tion of alkalis by hydrochloric acid and carbonic anhydride in very 
dilute solutions. 



Hydro- 






chlorides 

or 

Normal carbonates. 

Hydrogen 

carbonates. 

Alkalis (2 mols.). 

chlorides. 






A-0*47. 

— &2 — Aj + 

A-A'. 

A«— a%. 

A-A'. 

Methylamine .. 

25 90 

16*61 

16*85 

19 *40 

19 -78 

Dimethylamine ...... 

23-98 

15-25 

15*45 

18*29 

17-84 

Trimethylamine. 

17-86 

8*00 

8*00 

11*61 

11*97 

Tefcrametkylammo- \ 
a ium Hydrate.. •, J 

27-92 

21-03 

20*41 

22*46 

21 *94 

Iaoamylamine.... 

27-11 

17-03 j 

16 *51 1 

21*28 

20*93 

Lithia.. 

28-17 

— | 

20*41 

—- 

22*11 

Potash,.. 

27-86 

20-20* 

20*35 

22*00# 

21 *99 

Soda ... 

27-97 

20-50* 

20*53 

22 20* 

22*02 


A, A' and A'' = the heats of neutralisation of the alkali, carbonate and 
hydrogen carbonate respectively with hydrochloric acid. An and Ai -*= 
the heats of neutralisation of the alkali and carbonate respectively 
with carbonic anhydride; % and a x = the heats of dilution of the 
alkali and alkaline carbonate solutions respectively. I*. S. K. 

Heat of Combustion of Carbon. By Berthilot and Petit 
(Gompt . read., 108, 1144—1148).—Pinely ppwdered wood charcoal 
was treated successively with boiling hydrochloric and hydrofluoric 
acids, heated to bright redness in a current of chlorine, and then 
heated in a Perrot’s furnace. It contained 99*34 per cent, of carbon 
and, G'66 per cent, of ash. Six determinations were made in the 
calorimetric bomb with oxygen: under a pressure of 25 atmos. 

Crystallised graphite was purified by successive treatments with 
hydrochloric acid, washed, dried," and heated to redness for a short 

■ * Bertheiot, Essai de M&mtg&e oftmiqtw* 
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time in presence of air. In order to burn the graphite, it was mixed 
with one-third to one-fifth of its weight of naphthalene, the heat of 
combustion of which is accurately known. Five determinations were 
made. 

Powdered Cape diamonds containing 0T2 per cent, of ash were 
mixed with 11 to 16 per cent, of their weight of naphthalene. Pour 
determinations were made. Two other determinations with bort gave 
practically the same result. 

Heat of combustion. Charcoal. Graphite. Diamond. 

1 gram 8137*4 7901*2 7859*0 

C (diamond) 4- 0 2 = C0 2 develops +94*31 Cal. 

C (graphite) + 0 2 = C0 2 „ +94*81 „ 

C (charcoal) + 0 2 = C0 2 „ +97*65 „ 

C. H. B. 

Heats of Combustion and Formation of Nitriles, By 
Berthblot and Petit (GonzpL rend*, 108, 1217—1222).—The com¬ 
bustions were made in the calorimetric bomb. The following table 
gives (1) the heat of combustion at constant pressure; (2) the heat 
of formation from its elements, carbon being in the form of diamond; 
(3) the heat of transformation into the solid ammonium salt of the 
corresponding acid by assimilation of water:— 

(Formonitrile} .. 

Acetonitrile ..... 

Propionitrile .... 

Benzonitrile - -.. 

Orthotolnic nitrile 

Benzyl cyanide .. 

Oxalic nitrile..., 

Malonic nitrile_ 

Succinic nitrile.. 

Glutaric nitrile .. 

The conversion of benzyl cyanide into the isomeric orthotolnic 
nitrile develops + 6*9 Cal, As a rule the heats of formation of the 
nitrites are negative, a fact which explains their tendency to undergo 
change. Hydration results in considerable development of heat, 
especially in the case of nitriles of bibasic acids, a fact of con¬ 
siderable importance in physiological chemistry. In homologous 
series the increase is from 8 to 10 Cal, except in the case of the first 
two members, where the difference is nearly three times as great as 
between any other consecutive pair. C. H, B. 

Determination of the Specific Gravity of Salts yvhicit are 
Soluble in Water. By J. W. Retgers (Zeii. physikal Ohem 3, 
289—315).—It is pointed out that great discrepancies usually exist 
in the results given by various observers for the specific gravity of a 
salt which is soluble in water, few of these agreeing, even to the 


446-7}l55'l { +8*7 
865-9} i-38-l 

1030-7} 164 8 1-27-9 „ 
1023-8 -34-8 

262-5Viq 2 . 6 f—73 9 
1-43-2 
546-11 1510 1-8*0 
,699 8f 153-7 1-22-8 


(3.) 

+ 13-3 Cal. 
+12-5 „ 
+ 8-8 „ 
+20-4 „ 


4- 68*7 
+ 53-5 
+ 49-2 
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second decimal place. Tins is mainly due to tlie great difficulty in 
obtaining perfectly pure and homogeneous crystals of a soluble salt 
with which to work. Examined under the microscope, it is seen that 
most crystals contain cavities enclosing mother-liquor, air or other 
impurities. Such crystals are, however, invariably lighter than 
those which are free from impurity, and hence a separation can be 
effected. For if the salt he thrown into a liquid of about its own 
specific gravity, the crystals which first sink are those which are the 
purest, aud if the liquid be a mixture, its specific gravity can be so 
adjusted that only the pure crystals will sink, the impure floating on 
the surface, and thus the two will be separated. Further, as the 
crystals which just sink are of the same specific gravity as the 
liquid, a measurement of the specific gravity of this liquid will at 
once give that of the pure salt. 

The author discusses at length the relative merits of various 
methods for putting the above into practice. He finds a mixture of 
methylene iodide (sp. gr. 3’3) with benzene to be the most useful liquid 
to employ. The following are the results with the salts examined, 
and are correct to within one unit of the third decimal place:— 



t. 

Sp. gr. 


t. 

Sp. gr. 

k«so 4 _...... 

20 ° 

2*666 

KC1 ... 

16° 

1*989 

{NH.ioSO,,....,. 

20 

1*774 

£N0 3 ... 

16 

2*109 

MgSQ 4 ,7H 2 0.... 

16 

1*678 

NaNOg.. 

15 

2*265 

3feS0 4 ,7H 2 O. 

15 

1*899 

K2S0 4j Al 2 (S0.i)3,24Hs,0 

17 

1*751 

0uSO 4 ,5H 2 O .... 

16 

2*286 

Tl 2 S0 4 ,Ai 2 (S0 4 )3,24H 3 0 

15 

2*318 

Nad........... 

17 

2 *167 





h. c. 


The Density Numbers of Groshans. By GL T. Giblach (Zeit 
anal . Ghem. } 28, 290—314).—This paper consists in great part, of an 
account of the main facts of the law of density numbers compiled 
from the scattered publications of Groshans, as well as from private 
communications received from him by the author. The present 
Abstract is supplementary to those that have already appeared (1886, 
passim). 

1, Boiling Points .—The absolute boiling points of compounds are 
related to their density numbers, so that for a group of substances 
TB 

— a constant (Afcstr., 1886, 194). The number of these con¬ 
stants is indefinite. In h omolog ous series they increase regularly, 
being of the form 27*8 i -f where q is the number of hydrogen- 

atoms in the molecule, and y is zero or some small integer. In the 
ethers of the fatty series y = 0, in the isomeric alcohols and acids 

2. Latent Seats of Vaporisation. —I** being the latent heat of 
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vaporisation of 1 gram of a substance, it is connected with tlie density 
numbers by the expression— 

T 27*8 x 21*139 

±Ji - =5 - VX. 


For many substances, as for instance the compound ethers, 

®=| + y- 

3. Heat of Combustion. —The heat of combustion of 1 gram of a 
33 #? 

substance = The value of x varies in different series. For 


the paraffins it is 2 ; for the alcohols i — 1 ; for the fatty acids £ — 2 . 

2 2 2 


4 , Specific Gravity of Solutions. —The density numbers of many of 
the elements are most readily obtained from the properties of their 
compounds in a state of solution. The difference between the 
molecular volume of a solution and the volume of the solvent, termed 
by Thomsen the ^residue” (r), tends to diminish to a constant as 
the solution is progressively diluted. The maximum value of r is" 
approximately equal to the molecular volume of the dissolved com* 
pound. The minimum value is such that for similar compounds of 
two analogous elements the differences ( r — r) are constant. Thus 
(E —* Na)Cl = (K — Na)N0 3 . Now, G-roshans shows that the 
specific gravity (d) of any aqueous solution may be expressed by 


d = i + M_r ¥ 
+ a + m ’ 


where 33 equals the density number of the compound, A the number 
of molecules of water used for dissolving 1 mol. of the salt, M a 
small number which is constant for a great many substances of 

similar constitution, and 7 = - — HI (« being the molecular 

weight): 7 always has a valoe between 1‘2 and 1*27, the average 
being 1*23. For the haloid salts of monatomic and, diatomic metals 
If = 1. The density number of sodium chloride (for which the 
minimum value of r is 16) is, therefore, obtained from 

- g - — —t = 8 , and since that of chlorine is 4 (deduced from 

that of hydrochloric acid), that of sodium is also 4 . When;unit 
molecules of salts having the same density number, and for which 
the values of M are equal, are dissol ved, each in the same number of 
molecules of water, their solutions will have the same specific gravity. 
Such solutions are termed 44 iso baric. 7 ’ In the case of iso baric sub* 
stances a — a! = r — r'. - l 

A ^ possible connection between the - molecular weights and 1 the 
density numbers exists in the fact that in many cases gronps of allied' 
elements whose molecular weights differ by 45 (approximately) haye 
numbers differing by 5 , whilst, in at least some instances, 
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differences of molecular weight of 2 or 3 times 45 correspond with 
differences of density numbers of 2 or 3 times 5 respectively. 

The author points out that the unqualified statement of Groshans, 
as to the equality of the specific gravity of solutions of isobaric salts, 
is applicable only to solutions of high dilution. At the same time 
much remains to be learnt respecting the expansion of salt solutions 
with rise of temperature, as also the proper temperature for making 
comparisons of specific gravity, especially as the practice of referring 
specific gravities to the weight of an equal volume of water at the 
same temperature, although the expansion of the solutions is usually 
different from that of water, may well introduce confusion into the 
results. M. J. S. 

Dissociation of Saline Hydrates and Analogous Compounds. 
By 3EL Lescceur (Ann, Ghim. Phys ., 16, 378—403).—The results 
obtained by Wiedemann (this Journal, 1874, 946, 1131), Baumann 
(ibid.,. 1875, 426), and Preeht and Kraut (Annalen, 178, 129) in their 
experiments on the dissociation of saline hydrates, cannot be depended 
on, as sufficient care was not observed in excluding all traces of air and 
moisture. Parreau's apparatus (Ann. Phys . Ghem. [2], 1, 55) only 
allows of experimenting within a limited range of temperature, and 
Miiller-Erzbach’s measurements of the rapidity of dissociation (ibid., 
231, 607, and 24, 409) give no absolute or relative indication of the 
tension of dissociation, The rapidity of dissociation is not> only a 
function of the tension of dissociation, but depends also on the 
physical state of the substance. The rate of evaporation of water 
itself is not comparable to the rapidity of dissociation of solid 
hydrates. (Compare Schulze, Ann. Phys. Ghem., 32, 329.) 

The author describes with the aid of diagrams two methods for 
determining the tension of dissociation of saline hydrates. 

The apparatus employed in the first method consists of a graduated 
barometer-tube (A), 1 metre in length and 15—20 mm. in diameter, 
placed perpendicularly in a mercury-trough and surrounded, just as 
in Hofmann’s vapour-density apparatus, by <a larger glass tube 
through which the heating vapour circulates. A smaller*, semi-capil¬ 
lary tube (B), bent at right angles, is passed to within a short dis¬ 
tance of the upper extremity of A, and serves as a support for a small 
tube containing the salt to be examined. The shorter limb of B pro¬ 
jects through the side of the mercury-trough, and is in connection 
with an air-pump; it is provided with a three-way stopcock immersed 
in the mercury. The substance having been placed in position, the 
barometer-tube (A) is exhausted;. the three-way cock: is then turned so 
that the mercury ascends in B, and A is brought to a constant tempe¬ 
rature by means of some suitable vapour. The first depression of 
the,, mercury column never shows the true vapour-tension owing to 
the presence of air contained in the crystals and hygroscopic water; 
the first observations are, therefore, neglected and the tube is again 
exhausted and then closed as before. The depression now observed, 
after making all the necessary corrections, shows the true vapour- 
tensipn, and by exhausting the apparatus from time to .time the 
substance cm be further dissociated and the various tensions measured. 
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Tlie salt is finally analysed. When the tensions to be measured ap¬ 
proach 760 mm. the surface of the mercury becomes cooled by con¬ 
duction and may condense some of the aqueous vapour. In order 
to overcome this difficulty, the end of the barometer-tube (A) is closed 
with a cork (through which B passes), the mercury-trough is done 
away with, and the three-way cock in B is replaced by a simple one. A 
lateral tubulus, close to the lower extremity of the barometer-tube (A), 
connects the latter by means of stoufc, india-rubber tubing with a 
graduated burette-shaped tube (E) placed parallel to tbe barometer- 
tube, and provided at its lower extremity with a three-way stopcock ^ 
by this means, the level of the mercury in A and E can be regulated 
at will. 

In the second method described by the author, the salt is placed in a 
large, wide-mouthed flask which is closed with a cork pierced with 
two holes, through one of which passes a thermometer, through the 
other a small, polished metal tube; the latter contains ether and a 
very delicate thermometer. The whole apparatus having attained a 
constant temperature, a stream of air is passed through tbe ether and 
tbe dew-point is observed. The maximum tension of aqueous vapour 
at this temperature is then ascertained from Regnault’s tables. The 
apparatus gives very good results, except when the tension to be 
measured is considerably less than the maximum tension of water- 
vapour at the same temperature. ' The results are not trustworthy 
when the temperature of the surrounding medium is more than 20° 
higher than the dew-point, or if the readings are taken before the 
temperature of the inferior of the flask has become perfectly constant. 
In ascertaining the dew-point the metal tube should be cooled as 
quickly as possible, or else the temperature of the air in the flask is 
lowered and the readings are inaccurate. F. S. K. 

The Absorption of Carbonic Anhydride by Mixtures of 
Aleohol and Water. By 0. Muller (Ann. Pkjs . Chem. [2], 37, 
24—43).—The author points out that, although a large number of 
investigators have taken up the subject of absorptive phenomena, the 
only one who has experimented on the absorption of mixed liquids 
is Seischenoff, who has investigated tbe question of tbe absorption of 
carbonic acid by mixtures of sulphuric acid and water (Bull. Acad . 
&>L Petersbourg , 22, 102). 

In the present paper, the author describes the results of an investi¬ 
gation, taken up at the suggestion of Wiedemann, of the absorptive 
powers of mixtures of alcohol and water for carbonic anhydride. The 
results obtained, when compared with those given by Setschenoff, 
exhibit some very interesting analogies between the behaviour of 
dilute sulphuric acid and that of dilute alcohol. 

In the case of alcohol the coefficient of absorption diminishes as the 
proportion of alcohol increases, and reaches a minimum when the 
solution contains 28 per cent, of alcohol, after which it continues to 
increase up to the value for absolute alcohol. When the solution 
contains about 45 per cent, of alcohol the value of the coefficient of 
absolution is about the same as for pure water. In the case of sul¬ 
phuric acid, the variation of the coefficient of absorption is repre- 
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sented by a curve of similar character, the minimum being attained 
when the proportions are such as to give the first hydrate of sulphuric 
acid, H 2 S0 4 4* H 2 0. The curve showing the deviation of the coefficient 
of absorption from the mean of its values for water and alcohol 
respectively is also found to be of the same character as the similar 
curve showing the deviation of the coefficient of absorption of dilute 
sulphuric acid from the mean of the values for water and pure acid 
respectively. 

In both cases the coefficient has two maxima and two minima, and 
the maxima correspond, as in the case of alcohol, to the proportions 
giving the chemical compounds C 2 H s *OH 4- 6H 2 0 and C 2 H a *OH 
4- 3H 2 0. In the case of sulphuric acid the proportions are those 
which give the compounds H 2 S0 4 4- H 2 0 and H 2 S0 4 4- 2H 2 0. In 
addition to these similarities the minimum value of the absorption- 
coefficient corresponds in both cases with the maximum value of the 
heat of mixture, occurring when the composition of the solution is 
represented by C 2 H 5 *OH +- 6H 2 0 and H 2 S0 4 4* H 2 0 respectively. 

The greatest diminution of volume occurs when the proportions 
correspond to the composition represented by C 2 H 5 *OH 4 3H 2 0 and 
,H 2 S0 4 4- 2H 2 0 respectively. G-. W. T. 

Crystallisation and Physical Union. By G. Brugelmann 
(Ber22, 1052—1053; compare Ber., 17, 2359).—The real crystal¬ 
line form of any chemical compound is that which it assumes when in 
a pure condition. 

The author's views on mixed crystallisation, which have been pre¬ 
viously stated (loc, ciL), cannot be proved experimentally, as there 
are no methods by which the absolute simultaneousness of crystalli¬ 
sation of two or more compounds can be determined. F. S. K. 

Diffusion in Agar Jelly. By F. Yoigtlander (Z&it. physical. 
Ghem 3,316—335).—Graham has shown that diffusion takes place, 
in many colloid substances, as in water, and the author finds this to 
be the case with a Jelly made from agar-agar. Such a jelly contain¬ 
ing 1 per cent, of agar is specially adapted for studying diffusion, as 
it can be made to take and retain any desirable form, and the pro¬ 
gress of salts or acids through the mass can be indicated by colour 
changes. The salt can be allowed to diffuse from an aqueous solution 
into the jelly, as the process is in no way disturbed by any inter¬ 
change of water between the two. 

In this-way the author has been able to prove tbe truth of Fick’s 
law of diffusion for dilute solutions, and finds that the diffusion 
constants are equal to those found in aqueous solution in some 
cases and greater or less than these latter in others. The rate of 
diffusion of a substance is the same for solutions of agar of different 
concentration. The diffusion constants do not change with rise of 
temperature, but the amount of diffused salt regularly increases. 

a 0. 

Chemical Action between Solids. By W. HaeAock {Amer.J. 
Sri*, 37, 402—406).-—Ice when brought into contact with such solid 
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salts as are used in producing freezing mixtures, for instance, the 
chlorides of sodium, potassium, ammonium and calcium, potassium 
nitrate, or sodium and potassium hydroxides, combines with them to 
form aqueous solutions, provided that the temperature, although 
even far below the melting point of either the ice or the salt, is 
higher than that of the resulting solution. The author is led to infer 
that the formation of alloys by pressure (Abstr., 1888, 1163) may be 
due to the combining metals forming freezing mixtures, and finds in 
fact that the combination of sodium and potassium takes place with 
absorption of heat. 

From the readiness with which potassium and sodium act on dry 
ice, it also appears probable that in such an apparent action between 
solids the aqueous vapour surrounding the ice initiates the action, and 
it can be shown that similar occurrences take place in other cases of 
so-called chemical action between solids. It seems, however, that 
even though the reagents are solid, chemical action may take place 
wherever the product or products are liquid or gaseous. H. 0. 

Constants of Affinity of Organic Acids, and their Relations 
to Composition and Constitution. By W. Ostwald (Zeit. 
physihat Ghem ., 3,170—197, 241-—288, and 369—422).—The author 
has shown in a former paper (Abstr., 1888, 1142) that by the aid of 
the theory of the dissociation of electrolytes the conductivity, and 
hence also the chemical activity of an acid can be fully represented 
by an expression containing only one constant, which is dependent on 
the nature of the acid itself. This constant c is equal to (1 — m)-y/m 2 , 
where m is the molecular conductivity for the solution diluted to 
v litres in terms of the conductivity for infinite dilution. If we set 
7 = c/ 2 , then (1 — m)vjm 2 = where the constant 7 depends solely 
on the nature of the acid, and when m = -J, v = 7 , that is y will also 
represent the dilution for which the dissolved substance is one-half 
dissociated. With strong acids, 7 will have a very small value; .with 
feeble acids, it will become very great indeed. 

Although the latter method of representation makes the physical 
meaning of the constant very evident, the great differences in the 
values for feeble and strong acids render its use in this form objec- 
tionable, and* the author therefore substitutes for it h = l/ 2 <y 
= m a /(l — m)v, this being then a direct measure of the activity or 
amount of dissociation of the acid in solution, h is for the most part 
constant with rising dilution, but in some cases the value decreases, 
this being most probably due to the substance being slightly impure. 

The author has determined the values of h for a large number of 
organic acids,, and has established many important relations with 
regard to its dependence on composition and constitution. The substi- 
tntion of any negative radicle for hydrogen in the acid always 
increases its value, the increase being the greater the nearer the 
substituent is to the carboxyl-group of the acid. This is shown by 
the following examples:— 
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Propionic acid, CH^CHo-COOH .. k = 0*00134 

Lactic acid, CH 3 *CH(OH)*COOH. 0*0138 

Hydracrylic acid, CH 2 (OH)-CH^COOH.... 0*00311 

Benzoic acid, C 6 H 5 ‘COOH... 0*0060 

Orthoehlorbenzoie acid, C 6 H 4 Cl'COOH. 0*1320 

Metachlorbenzoic acid, C 6 HiCI*COOH. ..... 0*0155 

Paracblorbeiizoic acid, CgHiChCOOH. 0*0093 


Tbe differences in tbe values of k according to the position which 
a negative radicle occupies in tbe molecule are as a rule so great as 
to serve at once to distinguish and characterise isomerides. It is also 
possible to predict the values of k for certain compounds by the 
study of those of other related compounds, and hence also to deter¬ 
mine the composition and constitution of acids from this single 
property. H. C. 

Reversible Transformation of Copper Potassium Chloride. 
By W. Meyeehoffer (Zeit. phi/dkal Chem ., 3, 336—346).—When 
the double chloride of copper and potassium, CuC] 2 ,2KC1,2H 2 0, 
crystallising in blue plates, is heated either alone or in presence of a 
desiccating agent, such as acetic acid, brown needles are formed of 
the composition CuC1 2 ,KC1. The reaction which takes place, 
Ca01 2 ,2ECl,2H 2 0 = CuClojKCl -f KC1 -f 2H 2 0, is a reversible one, 
and the temperature at which the transformation oecurs is found to 
be about 92°. If a mixture of the above salt with cupric chloride be 
taken, the reaction is slightly different: CuC] 2 ,2KC1,2H 2 0 *f 
CuC1 2 ,2H 2 0 '= 2CuCl a ,KCl + 4H a 0, hut in this case also is re¬ 
versible, tbe temperature of transformation being about 55°. In 
each case the decomposition is attended with a large increase in 
volume, and hence the exact temperature of the change is easily 
ascertained by means of a dilatometer. H. O. 

Unit of Atomic Weights. By W. Ostwald (Ber. f 22, 
1021—1024).—The author argues in favour of making oxygen the 
standard of the atomic weights of all other elements, as it is from 
oxygen that the atomic weights are actually determined. (Compare 
Meyer and Seubert, this vol., p. 753.) * F. S. K. 

Basis of Atomic Weights- By B. Braunee (Ben, 22, 1186— 
1192).—A reply to Meyer and Seubert (this vol, pi 753), In which 
the author points out that the ratio H ; O = 1:15*96, determined by 
t Regnault, is attended with experimental errors that Erdmann and 
Marchand’s experiments gave 1 : 16, and Dumas', as has been shown 
by Ostwald, 1 ; 15*98 as the lowest limit. As, therefore, no value of 
the ratio H ; O between 1: 15*87 and 1: 16*01 has been proved to be 
accurate, least of all the value 1 : 15*96,0 = 16 should be taken as 
the standard of atomic weights. i F. S. K. 

,, Tfnit of Atomic Weights. By L. Metre and K. Seubert (Ber. y 
22,1392—1396).—A reply to Ostwald. , 
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Molecular Determinations from Osmotic Pressure. By A. 
Lauenbtjrg (Ber 22, 1225—1226).—The proof of the applicability 
of Avoeadro’s law to dilute solutions (compare van’t Hoff (Abstr., 
1888, 778) has rendered it possible to determine the molecular weight 
of substances in solution by ascertaining the osmotic pressure. The 
author is working out a method by which this principle can be 
employed for chemical pnrposes, but as the apparatus* in its present 
form, does not give accurate results, the details are not given. 
Molecular weight determinations with grape-sugar, resorcinol, cane- 
sugar, and benzoiesulphinide gave results within 8—10 per cent, of 
the true value. It is also intended to employ this method for esti¬ 
mating the water of crystallisation of substances in solution. 

F. S. K. 

Estimation of the Molecular Weights of Dissolved Sub¬ 
stances. By W. Will and G. Brelig (Ber., 22, 1084—1092).—The 
authors propose to use a modification of Tamman’s (Abstr., 1888, 
40S) and Walker’s (this vol., p. 6) methods for estimating the 
vapour-tension of a solution, in order to measure the influence of the 
substance in solution on the vapour-tension of its solvent, and to use 
the results so obtained to determine the molecular weight of the dis¬ 
solved substance. The solution is contained in a specially con¬ 
structed Liebig’s bulb (a) having a large number of bulbs, and the 
pure solvent in another similar bulb (b). These bulbs are weighed, 
joined together, and then air passed through for about 24 hours at 
the rate of about a litre per hour, the two bulbs being kept immersed 
in a bath of constant temperature. At the end of the operation the 
bulbs are again weighed. The loss in weight of a is proportional to 
the vapour-tension of the solution, that of b to the difference of the 
vapour-tensions of the pure solvent and of the solution. From these 
figures the molecular weight of the dissolved substance may be cal¬ 
culated by Rao alt’s formula— 


where 


M = - 


r 


■loo - /-/’ 


M is the mol. wt, of the dissolved substance, 
m is the mol. wt. of the solvent (for alcohol = 46). ' 
p is the number of grams of substance dissolved in 100 grams of 
the solvent. 

/ is the vapour-tension of the solvent 1 , , , , 

f „ „ solution/ at e( ^ al temperatures. 

If s he the loss of weight of the bulbs containing the solution, s f/ 
that of those containing the solvent— 


f 


and substituting this in the first equation— 


M = m 


p s f 

100 * 
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The authors have tried a number of solvents, but find alcohol the 
best: the formula then becomes— 


M = 


46 . p . s' 
“100 


The following are the results obtained in a number of trials, the 
number in brackets immediately following the name being the true 
atomic weight, Nitrobenzene (123), 122, and 127; acetamide (59), 
58; ethyl benzoate (150), 137, and 143; benzoic acid (122), 107, and 
108; picric acid (229), 264; diphenylamine (169), 153, and 146; 
atropine (289), 275, and 250; hyoscyamine (289), 268; formamide 
(45), 49, and 50; ethyl salicylate (166), 187, and 189; urethane (89), 
87, and 91; carbamide (60), 60, and 61; vanillin (152), 130, and 
13{>; and acetovanillon,* OH*C6H 3 (OMe)*COMe (166), 144,165, 157, 
and 156. 

This method is very convenient, as it simply depends on three 
weighings, and is independent of delicate thermometric readings. 

L. T. T, 

Cryoscopie Behaviour of Solutions of Iodoform in Benzene 
and Acetic Acid. By N. v. Klobukoff ( Zeit . •physikal. Gk&m., 3, 
851—353).—The author finds that the cryoscopie behaviour of solu¬ 
tions of iodoform in benzene and acetic acid is a perfectly normal 
one, the molecular reduction being, in the first instance, 49, and in the 
second 39, H. 0. 


Inorganic Chemistry. 


Chlorine from Bleaching Powder. By C. Winkler (B&r., 22, 
1076—1077).—When chlorine is generated from bleaching powder 
and hydrochloric acid in a Kipp’s apparatus, it is advisable, after 
using the apparatus, to blow in a little air, otherwise a slow but con¬ 
tinuous action takes place, owing to the absorption of the chlorine by 
the acid, P. S, K. 

Detenninatioh of the Boiling Point of Ozone and of the 
Solidifying Point of Ethylene. By K. Olszewski (Ann. Phys. 
Chem . [2], 37, 337—340).—Hautefeuille and Chappuis have shown 
that ozonised oxygen solidifies to a dark-blue liquid at a pressure of 
125 atmospheres, and at the temperature at which ethylene evapo¬ 
rates under the atmospheric pressure, namely, —102*5°. The ozone 
remains in a liquid state after the pressure has been reduced to that 
of the atmosphere, from which it follows that the boiling point of 
ozone cannot be very much lower than that of ethylene, and tbere- 

* A new substance prepared by Tieimnn, and Neatsel, but not yet described. 

VOL* LVI. 3 h 
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fore the author hoped to be able to obtain liquid ozone by injecting 
ozonised oxygen into a vessel cooled to —150° at the ordinary atmo¬ 
spheric pressure. He found, however, that he was unable to do this. 
The vessel was cooled down to —151° by means of liquid ethylene, but 
no ozone was liquefied, being evidently prevented from doino- so by the 
large quantity of oxygen with which it was mixed, the boiling point 
of oxygen being very much lower. By using liquid oxygen at the 
atmospheric pressure in place of ethylene, the temperature was 
reduced to —181*4°, and the ozone was then easily obtained, in the 
form of a dark-blue liquid, whilst the oxygen with which it was 
mixed remained uncondensed, and was allowed to escape by an open¬ 
ing at the top of the tube. When the ozonised oxygen was injected 
into a tube thus surrounded by liquid oxygen at the temperature of 
—181*4°, a drop of ozone could be observed in the course of a few 
minutes, and if the influx of gas was then stopped, and the oxygen 
surrounding the tube allowed to evaporate, the ozone remained liquid 
until the whole of the oxygen had evaporated. It was necessary in 
performing this experiment to cut off the supply of ozonised oxygen, as 
when this was not done the liquid ozone was swept out of the tube by 
the stream of gas. After the oxygen had completely evaporated, the 
temperature of the tube would he about —150°, namely, that of the 
liquid ethylene surrounding the tube which originally contained the 
liquid oxygen. At the boiling point of oxygen, the ozone remained 
in the form of a dark-blue liquid, which was transparent in thin 
layers, but became almost opaque at a thickness of about 2 mm. 

, In order to determine the boiling point of the ozone, the tube con¬ 
taining it was removed from the apparatus, and placed in another 
vessel containing liquid ethylene at a temperature of —140°. The 
ozone was found to remain liquid until the ethylene had nearly 
reached its boiling point. The temperature at which the ozone 
began to evaporate was observed by means of a snlpburous acid ther¬ 
mometer, which was found to register —109°, corresponding to —106° 
of the hydrogen thermometer, so that the boiling point of pure ozone 
may be taken as —106°. 

The greatest care had to be exercised in making the experiments, 
to prevent ozone from coming in contact with the ethylene, which 
would cause it to explode. In one of the experiments a drop of liquid 
ozone just below its boiling point exploded in this way, and the 
explosion was so violent that the triple glass walls of the apparatus 
were blown into fine dust. 

, When the pure ozone was allowed to evaporate, it changed into a 
bluish-coloured gas, which retained its colour at the ordinary 
temperature, and could be recondensed by immersing it in liquid 
ethylene. 

In a former paper (Abstr., 1885,1101) the author has described 
his attempts to freeze ethylene by allowing it to evaporate in a 
vacuum. His attempts, however, were unsuccessful, the ethylene 
remaining^ liquid and transparent at a temperature of —162° and a 
pressure'of between 1 aud 2 mm. of merbury. 

fie has now succeeded in solidifying ethylene by enclosing it in a 
tube surrounded by liquid oxygen, itself surrounded by liquid ethyl- 
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ene, as in the case of the experiments with ozone. The ethylene 
was found to solidify at about the boiling point of oxygen, —181’4°, 
to a white, crystalline, semi-transparent mass. When the stopcock, 
through which the oxygen as it evaporated was allowed to escape, 
*was closed, so as to allow the pressure and the temperature of the 
oxygen to gradually increase, the solid ethylene became liquid at a 
pressure of 3*4 atmospheres, at which, according to the author’s 
former researches (Compt. rend ., 100, 350), the temperature of the 
liquid oxygen would be —169°, which may therefore be taken as the 
melting point of solid ethylene. GL W. T. 

Action of Alkalis on the Thionie Acids, By Berthelot 
(Compt. rend., 108 , 925—980).—Pentathionates in contact with excess 
of an alkaline hydroxide yield sodium thiosulphate, with develop¬ 
ment of heat, even at the ordinary temperature. Complete decom¬ 
position would develop +48 Cal., but the amount actually observed 
was +44 Cal., and hence the change is incomplete. Conversion of 
pentathionic acid into thiosulphuric acid by assimilation of water, 
2H 2 S 5 0 6 + 3H 2 0 = 5H 2 S 2 0 3 , would absorb —34*6 Cal., but the 
increase in saturating power corresponds with an increase of 
+82 - 8 Cal. in the heat of neutralisation, and hence a balance of 
+48'2 Cal. in favour of the reaction. 

Tetrathionates in presence of excess of alkali are slowly converted 
into thiosulphate and sulphite, 2 Na 2 Si 0 6 + 31^0 = SHaAOs + 
SNa^SOs- If the reaction were complete it would be accompanied by 
a development of + 72*6 Cal. The conversion of tetrathionic acid 
into thiosulphuric and sulphurous acids would absorb —18*6 Cal. 
As in the preceding instance the exothermic character of the 
reaction depends on the increase in the saturating power of the 
acids. 

Trithionates are more stable, and at the ordinary temperature the 
change cannot be recognised until after the lapse of a considerable 
time. When heated, the tritbionate is converted into thiosulphate 
and sulphite, 2K 2 Ss06 + 3K 2 0 == K 2 S 2 0 3 + 4K»S0 3 . Complete con¬ 
version corresponds with a development of +85*8 Cal. The conver¬ 
sion of tritbionic acid into the other acids would absorb — 86*2 ? but 
the increase in the heat of neutralisation is + 72‘0 Cal. 

Sodium hydroxide has no action on the dithionates in the cold. 

The thionie acids may be regarded as derivatives of condensed 
simple or mixed anhydrides, which are themselves derived from 
thiosulphuric and sulphurous acids. Thiosulphuric acid may be 
regarded as S 2 0 2? H 2 0, capable of giving rise to a series of condensed 
anhydrides of the general formula ftS a 0 2 ,w—^H.O, the basicity of the 
resulting acids being proportional to the value of m. According to 
this view pentathionic acid is 5S 2 0 2 ,2H 2 0, the values of n and m being 
5 and 3 respectively. When sulphurous acid, S0 2 ,H 2 0, is likewise 
present, it may behave in a similar manner, and thus we should be 
able to obtain, amongst others, the following mixed condensed anhy¬ 
drides : 4S 2 0 2 ,S0 2 ,H 2 0, which is tetrathionic acid; S 2 0 3 ,4S0 2 ,2H 2 0, 
which is tritbionic acid;, 4S 2 09,S0-.,2H.0, which is probably the acid 
obtained in the first crystallisations when preparing pentathionic 

3 & 2 
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acid by Debus’s method; and 28203 , 3802 , 21120 , which has not 
been isolated. This view is supported by the behaviour of the thionic 
acids with excess of alkaline hydroxide, and the tendency to form 
condensed anhydrides is illustrated by the formation of the anhydro- 
sulphites K 2 S 2 O 5 and hTa^SoOs. 

The conversion of the thionic acids into thiosulphuric acid, or into 
this acid and sulphurous acid, would involve an absorption of heat, 
and hence the change does not take place in acid solutions. In 
presence of excess of alkali, however, the very considerable increase 
in the heat of neutralisation determines the change in this direction. 

C. H B. 

Action of Acids on Thiosulphates. By Berthelot ( Gompt . 
rend., 108, 971—978).—Thiosulphates, as is well known, are decom¬ 
posed by acids with liberation of sulphurous anhydride and precipita¬ 
tion of sulphur. The sulphur, however, exists in different allotropic 
modifications, the sulphurous anhydride reacts with the liberated 
thiosulphuric acid before it bas time to decompose, and forms thionic 
acids, and the latter are partially dissociated by the water. It 
follows that the final state of the system is a condition of equilibrium 
between many reactions. When a solution of sodium thiosulphate 
is mixed with boric acid there is no sensible thermal disturbance, and 
the liquid remains colourless and transparent. Acetic acid likewise 
produces no sensible variation of temperature, but a precipitate 
gradually forms and increases in quantity. The quantity of iodine 
absorbed is always mnch less than would be required if all the thio- 
sulphurous acid were decomposed into sulphurous acid and sulphur. 
The thiosulphate is only decomposed to a slight extent, and it follows 
that the heat of neutralisation of thiosulphuric acid is greater than 
that of acetic acid, +13*3 Cal. It is possible that an acid sodium 
acetate is formed, and the sulphurous anhydride which is liberated 
produces thionic acids by interaction with the thiosulphuric acid, 
and hence the great length of time required before equilibrium is 
established. 

With sodium thiosulphate and very dilute sulphuric acid there is 
an immediate slight rise of temperature, followed very rapidly by the 
formation of a precipitate and a slight fall of temperature. The heat 
of neutralisation of thiosulphuric acid is therefore lower than that of 
sulphuric acid. 

Hydrochloric acid of certain concentrations produces a slight 
development of heat, whilst with other concentrations there is a slight 
absorption of heat. The liquid becomes turbid almost immediately, 
owing to precipitation of sulphur. It is evident that the reaction is 
somewhat complicated, hut it is also evident that the heat of neutrali¬ 
sation of thiosulphuric acid is practically the same as that of hydro¬ 
chloric acid, and it may be taken as 4-13*8 Cal. without sensible 
error. The absorption of heat observed in some cases is due to the 
decomposition of the thiosulphuric acid, and is exactly equal to the 
difference between the heats of formation of thiosulphuric and 
sulphurous acids respectively. The quantity of iodine absorbed by 
the solution after various times and under various conditions is given 
form of a table. Neglecting the complications due to. the, 
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action of sulphurous anhydride on thiosulphurie acid, it seems that 
the decomposition of the latter begins immediately, and increases 
with the time and with the proportion of hydrochloric acid. 

The action of sulphurous acid on sodium thiosulphate in various 
proportions is always exothermic, although the development of heat is 
but slight, and it would seem that there is a division of the base 
between the two acids, and interaction between those portions of the 
acids which remain free. When the two liquids are mixed, they 
become yellow and sulphur is precipitated, especially if the thio¬ 
sulphate is in excess- If, on the other hand, sulphurous acid is in 
excess, only traces of sulphur separate, and these gradually redis¬ 
solve. The quantities of iodine absorbed by the liquid indicate that 
decomposition is not complete, bnt is limited by the formation of 
thionic acids. The latter reaction also remains incomplete in con¬ 
sequence of the dissociating action of the water, and it follows that 
when equilibrium is established, the liquid has a very complex con¬ 
stitution, and contains thiosulphurie acid, sulphurous acid, sulphur, 
and thionic acids, the base being divided between thiosulphurie and 
sulphurous acids. C. H. B. 

Note. —Vaubel (Ber., 22, 1686—1694) gives a totally different 
explanation of the action of acids on thiosulphates. 

C. H. B. 

Preparation of Alkaline Nitrites. By G. A. Le Boy (Compt 
rend., 108,1251—1252).—The finely powdered alkaline nitrate is in¬ 
timately mixed with finely powdered barium sulphide in the proportion 
of 4 mols. of the former to 1 of the latter, and the mixture is pro¬ 
jected with constant stirring into an iron basin heated to dull redness. 
The reaction takes place with incandescence, and on extracting the 
cooled mass with water the nitrite dissolves and barium sulphate is 
left and can again be reduced to sulphide. The presence of sulphate 
in the sulphide moderates the reaction. C. H. B. 

Phosphorous Acid. By L. Amat (Compt rend., 108,1056—1058). 
—The author has previously shown that when sodium hydrogen 
phosphite is heated, it yields a pyrophosphite (Abstr., 1888, 914). 
Other phosphites behave in a similar manner, but dehydration is 
more difficult and there is greater liability to decomposition. 

, The pyrophosphites in solution again combine with water, but by 
careful evaporation of a saturated solution in a dry vacuum, the salt 
NasKsPsOs is obtained in small crystals which act on polarised light. 
The conversion of sodium pyrophosphite in aqueous solution into the 
hydrogen phosphite takes place more rapidly the more concentrated the 
solution and the higher the temperature; at the ordinary temperature, 
complete conversion requires several days, but the change is complete 
in a few hours if the liquid is boiled. In dilute solutions a much 
longer time is required. The presence of an acid such as sulphuric 
aeid greatly accelerates the change, and if the proportion of, acid is 
large, the conversion is complete almost immediately. With a smaller 
proportion of acid, the change is more rapid the greater the concen¬ 
tration, the higher the temperature, and the greater the proportion 
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of free acid present. It is complete in a few minutes if the liquid is 
boiled, however small the proportion of free acid. If barium pyro¬ 
phosphate is decomposed by an equivalent quantity of sulphuric acid, 
the ratio of the pyrophosphite in the liquid is 1 : 0*74; after two 
hours, 1 : 2’4; and after 16 hours all the pyrophosphite has disap¬ 
peared. The change is immediate if the liquid is boiled. 

0. H. B. 

The Presence of Sodium Sulphate in the Atmosphere. By 
F. P^RMEJmER (Compt . rend., 108, 1113—1116).—The fact that 
supersaturated solutions of sodium sulphate crystallise if exposed to 
the air, whilst supersaturated solutions of many other salts remain 
liquid for some time under the same conditions, is generally taken as 
proof of the presence of minute crystals of sodium sulphate in the 
atmosphere. 

The author has observed the formation of very light crystals of 
sodium sulphate more thau 20 cm. long, on the walls of rooms, &c., 
at the hot springs of Royat, especially where the walls were covered 
with plaster, the superficial layer of which has been converted into 
calcium carbonate. The water contains sodium hydrogen carbonate 
and sodium chloride, and it is most probable that the sodium sph 
pbate is formed by double decomposition with calcium sulphate, and 
then effloresces in a manner similar to potassium nitrate but in its 
own crystalline form. Similar efflorescence can be obtained by moisten¬ 
ing a porous plate with a saturated solution of sodium sulphate. 
After several crystallisations the plate disintegrates, and a similar 
phenomenon is observed at Royat even with the hardest stones. 

The facts that the effloresced crystals are extremely light and that 
the formation of a similar efflorescence probably takes place in many 
places, seem to the author to account for the existence of the crystals 
of sodium sulphate in the atmosphere. 0, H. B, 

Note .—It is well known that sulphates exist in the air over and 
near the sea, owing to the evaporation of the fine spray (see An^us 
Smith’s Air and Rain). 0. H. B. 

Action of Alkaline Arsenates on the Alkaline Earths. By 
Lef&yre (Compt rend., 108, 1058—1060).—Barium oxide dissolves 
readily in fused potassium metarsenate, and the product consists of 
crystals which alter rapidly in contact with water, yielding small 
opaque crystals of the composition BaHAsO* + H 2 0. If the unaltered 
alkaline arsenate is removed by treatment with glycerol, the residue 
consists of rhombic prisms of the compound Ba^AsaO?, which is 
analogous to the phosphate formed under the same conditions. The 
product is the same when potassium chloride is added to the mixture, 
provided that the proportion of metarsenate is not lower than 60 per 
cent, otherwise the chloride attacks the product and forms a chloro- 
arsenate. * Barium chloride gives the same product as the oxide. 

Potassium orthoarsenate or pyroarsenate mixed with sufficient 
potassium chloride to make the mass fusible, yields small, trans¬ 
parent prisms of the compound KBaAsCh, analogous to the phosphate 
formed under similar conditions. The proportion of orthoarsenate 
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must not be lower than 8 per cent., nor that of the pyroarsenate lower 
than 18 per cent., or the products will contain chlorine. 

Sodium metarsenate behaves in the same way as the potassium 
salt. Sodium orthoarsenate or pyroarsenate yields the normal 
arsenate Ba^AsO^a in large lamellae. 

Strontium oxide with potassium metarsenate yields the compound 
SroAssO?, and with the orthoarsenate or the pyroarsenate the com¬ 
pound KSrAsO*. Sodium pyroarsenate behaves in the same way, 
and yields the compound HaSrAsO* in dendritic crystals. Sodium 
metarsenate yields a mixture of the compounds Sr 2 As 2 07 and 
Sr s ( As0 4 )s. The latter is easily obtained in long, transparent, rhombic 
prisms by using sodium orthoarsenate. 

Calcium oxide yields similar products. Potassium metarsenate 
forms the compound CaoAsoO?, which is much less readily attacked by 
water than the barium and strontium salts; the pyro- and ortho¬ 
arsenate yield the salt KCaAs0 4 . Sodium metarsenate yields the 
compound 3Ca0,3Na20,2 As 2 0 5 ; the pyroarsenate and orthoarsenate 
produce the double arsenate CalNTaAsO^ 

In all cases in which a chloride is present, the proportion of arsenate 
must exceed a certain minimum or the product will contain chlorine. 
This minimum is highest in the ease of calcium and lowest in the 
case of barium, strontium being intermediate. C. H. B. 

Potassium Magnesium Bromide. By W. Feit (J. pr. Chem . 
[2], 39, 373—376).—Lowig described a salt, 2KBr,MgBr 2 -j- 6H 2 0, 
but this does not correspond with carnallite, KCl,MgCl 2 4- 6H 2 0. 
The author has succeeded in preparing the salt KBr,MgBr 2 + 6H 2 0 
by shaking a saturated solution of magnesium bromide with finely 
powdered potassium bromide for four days, and also by mixing 
saturated solutions of 12 parts of magnesium bromide in cold water 
and, 1 part of potassium bromide in hot water. 

In the first case magnesium sulphate was shaken with the mag¬ 
nesium bromide solution before the potassium bromide was added. 
The magnesium sulphate thus dissolved served as an indicator to 
show how much mother-liquor was left with the crystals, which could 
only be drained as they are decomposed by washing. Thus, after, 
the crystals had been drained they contained 0‘22 per cent, of sul¬ 
phuric anhydride, whilst the mother-liquor contained 091 per cent.; 
the crystals, therefore, still contained 24T per cent, of mother-liquor, 
which was allowed for in the analysis. 

The author never obtained Lowig’s salt. A. Q. B. 

Formation of Mercurammonium Chlorides. By 6 . Ardr£ 
{Gompt rend ,, 108, 1108—1110 and 1164—1167).—The action of 
ammonia on mercuric chloride has already been investigated (this 
vqL, p. 570). If potassium hydroxide is present, so that some 
mercuric oxide is formed, the product contains dimereurammomara 
chloride, NHg 2 Cl. The solutions employed contained, as a rule, one- 
eighth of a gram-molecule per litre. When mercuric chloride is 
mixed with an equal volume of potash solution and then with the 
same volume of ammonium chloride solution, and the precipitate, 
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which becomes quite white, is washed and dried at 10€°, it has the 
composition NHg201,2!N’H2H^C],NH2Hg*0 , HgCl. If the mercuric 
chloride and ammonium chloride are first mixed and the potash 
added afterwards, the precipitate remains yellowish, and whether 
filtered off after a few minutes or after several hours, has the com¬ 
position NHgoCl^H.HgCl^HsHg-O-HgCl. The smaller the excess 
of ammonium chloride the greater the proportion of iNTHggCL If 
equal volumes of the mercuric chloride and potash solution are mixed 
and heated to boiling for some minutes, then mixed with an equal 
volume of ammonium chloride and again boiled for a short time, 
the precipitate has the composition NHg 2 Cl,!NlIoHg‘OdE[gCl, a result 
dne to the conversion of mercurammonium chloride, IsTHoHgCl, into 
the componnd NH 2 Hg*0‘HgCl when heated with water. 

Employing solutions of the same strength as in previous cases, 
200 c.c. of mercuric chloride solution was mixed with 150 c.c. of 
potassium hydroxide solution and then with 100 c.c. of ammonia 
solution, agitated for an hour and a half, filtered, washed, and dried 
at 100°. The precipitate has the composition 

hTHg 2 Cl + NH 2 HgO-HgCI, 

is not affected by boiling water, and does not alter even if beated in 
a current of air at 140° for two hours. 

800 c.c. of potash solution was mixed with 600 c.c. of ammonia 
and 600 c.c- of mercuric chloride was added. The precipitate was 
at first yellow hut soon became white. Analysis of the filtrate and 
the precipitate showed that the latter had the composition ItfHgsCl -f- 
2NELHgCl 4- NH 2 Hg*G*HgCl. If only ammonia is in excess, so 
that no ammonium chloride is found in the filtrate, the proportion of 
mercury in the precipitate becomes less, the mercurammonium 
chloride, 3STH 2 HgCl, being completely decomposed. The same result 
is obtained whether the mercuric chloride is added to the mixture of 
potash and ammonia or potash is added to a mixture of the other 
two. 

200 c.c. of mercuric chloride was mixed with 400 c.c. of ammonia 
and the precipitate washed by decantation and mixed with one 
molecular proportion of potassium hydroxide. After agitation for 
one and a half hours, the precipitate was washed and dried at 110°. 
Analysis of the filtrate and the precipitate shows that mercuram¬ 
monium chloride is decomposed by potassium hydroxide, whilst at 
the same time it is decomposed by water with formation of Milion’s 
salt and ammonium chloride, the composition of the precipitate 
being ^Hg 2 Cl + 2NH 2 *Hg*0'HgCl. 

In all these reactions, when ammonium chloride is formed mercur¬ 
ammonium chloride is also produced, but if ammonium chloride is 
not formed the precipitates contain only the compounds NHg 2 Cl and 
NH a Hg*OHgCL The dimercurammonium chloride is converted by 
excess of ammonium chloride into mercurammonium chloride. 

0 H B 

Solubility of Glass in Water. By F. Mmcs'and F. ffoiRsrxR 
(Ben, 22,1092—1112).—The authors have very carefully examined 
/the solubility in hot and cold water of a large variety of glasses of 
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l powdered aid & then gIaSS e ?P erlmei)ted on was roughly 

: Lshe^i- h ? . f i 6d by means of two sieves of 72 and 121 
' CtlTOly t0 tbe sc l uare centimetre. The portions passing 

e^fn h S Lr Ser Si T, but retaiD6d by the 2^! were toD 

offc»ll g r’ lk WaS Safe t0 assume tllatin e qnai volume! 
Ltelv^If ^! aSSe - tbuS prepa f ed tbe total ^rface was approxi! 
20 eramsl w«« mmmTlm surface for the quantities taken (18 to 
wa s 763 square centimetres. ^ 

bein^®!^ Sh °j* hat ? lass asmohiB not soluble, the solution always 
sttueZTlff by . deoo “POsmon, and the ratio of the various coL 
strtuents in solution is quite different to that in the original e-lass 

' melt wt* o.f £S6ntially a Chemieal one ‘ instance!^ g an elperi: 

water an<T the f ° f so ' ca ' ll ® cJ soda water-glass was treated with 
water and the solution separated into fractions, the result was • 

Original glass, Na 2 0: Si0 2 = 34’07:65-93 • Fraction I 88-13 • 11-R7" 

JfSrV 1 ? 1! ?*“< m, so-K*: taotl iv* 

bLlft'h ^ } W f obtained b 7 treatment of the powdered 

Sr mt if - f ? n = b y washing with hot 

water, III, by 15 minutes boiling; IY was the insoluble residue 

The principal conclusions deducible from the experiments are 
-Y-) Wa ter-glass is decomposed by water into free alkali and silicic 

Sol iVr?? pr0p0 ' tl0n 1 ^ ar 7^g with the time of action, concea¬ 
led!’ and temperature) of the latter becoming hydrated and dis- 

diff^r,!l 0 ^ Sb ' glaSSe8 -S 8 - far 3eSS soluble tban soda-glasses, but the 
«h ) lt Cre T T*V nCreaSe 0f tbe P ro P or tion of lime present 
the liJnf° da aa<i *PP tash “» ^“fed in glass both to the silica and 
Th ® resistance of glass towards the action of water is 
dependent on the presence of double silicates of soda or potash and 

solSbk P 1 "» bit »”“ flit-sW » W 

cold-water 6 “k *" 6 resistance o£ glasses is different towards hot and 

-kWe *ar sae? 

'°“ d “ “4 .*• «>®porftiono( 

Xi. T. T. 

, Formation of Manganese Oxides in the Wet Wav Bv A 
iGomsv (Gompt.rend.,108, 948—951).—When mangano^hydroxide 
fe ?? P °f ed to alr m Presence of an excess of a manganous salt, it 
Klrr mang f ite ^MnOjMnOj, with a variable quau- 
ttefald tT; r, P !! EenC6 , of ox 7S^ “stead of air, oxidation is more 
£ni!! f rt® ? f oz 7g en ® tlle product is slightly higher. 
|he product slowly absorbs oxygen from the air or from oxygen at 
|e ordinary temperature, but even after 12 years the proportmn of 

P^Se^faSlk C or d itr ^ * e formil]a ^ Vo. In 

“n f i a&akne earths, as is well known, manganous 
hydroxide -will take up a much larger proportion of oxygen. 
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Solutions of manganous salts gradually become turbid when' 
exposed to air, especially in diffused Kgbt, and still more rapidly in 
bright sunlight. The change does not take plane in an atmosphere of 
hydrogen. With the chloride, sulphate, and acetate, the precipitate 
has the composition MnO,Mn0 2 , but with the nitrate, its composition 
is 2Mn0,3Mn0 2 . The quantity of manganese precipitated in this 
form is only a small fraction of that present in the liquid. In con¬ 
centrated solutions the amount precipitated is still less, and hence it 
would seem that precipitation is due to the action of oxygen on a 
manganese salt partially dissociated by water. 

Solutions of manganous sulphate, nitrate, chloride, bromide, and 
iodide may be boiled without undergoing any noteworthy alteration, but 
the acetate yields more precipitate than at the ordinary temperature. 
The precipitate has the composition MnO,MnO a , the acetic acid is 
continuously given off during boiling, hence it would seem that 
manganous oxide is liberated in consequence of the dissociation of 
the salt, and behaves like the manganous hydrate thrown down by 
alkalis. 

Iodine dissolved in a solution of potassium iodide has little action 
on manganous hydroxide, scarcely attacks manganous carbonate, and 
has no action on the acetate and salts of the strong acids. Chlorine 
acts rapidly on the hydroxides and on all the salts. The most con¬ 
cordant results were obtained with chlorine-water and manganous 
carbonate. With the carbonate in excess, the product was MnO,MnD 2 , 

1 ut with chlorine in excess the more highly oxidised products, 
Mn0,4Mn0 2 and Mn0,5Mn0 2 , were obtained. Up to the latter point 
the mixture remained neutral, ]and the manganous chloride formed 
was equivalent to the oxygen which entered into combination. The 
further action of chlorine is indirect, hydrochloric acid and not man¬ 
ganous chloride being formed. 

Bromine behaves in a similar manner, but the reaction is slower. 

C. H. B. 

Action, of Air on Manganous Carbonate. By A. Gougmv 
(Compt. rend., 108,1006—1009).—Native manganous carbonate or di- 
ollogite is very stable, and remains unaltered after contact with aerated 
water for three years. Precipitated manganous carbonate which has 
become crystalline, remains in contact with aerated water at the 
ordinary temperature without formiug any peroxide, Even at 100° 
the amount of peroxide formed is very minute. If the precipitated 
carbonate remains in contact with aerated water for 10 years, about 
one-third is decomposed, and the product has the composition 
MnO,Mn0 2 . Two specimens containing respectively 8Q and 70 per 
cent, of manganous carbonate were exposed to air in the dry state for 
eight years; in the first case 33 per cent, and m the second 14 per 
cent, of manganous carbonate remained, the rest having been con¬ 
verted into the oxide MnO,Mn0 2 . 

The oxide MnO,Mn0 2 can be obtained by the direct combination of 
manganous hydroxide and hydrated peroxide, and undergoes no change 
if exposed to air for five months in the dry state or under water. 

Manganous carbonate when exposed to air at the ordinary tem¬ 
perature, yields no oxide higher than MnOjMnOg, and a simiiar result 
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lias previously been obtained with the hydroxide (preceding 
Abstract). 

When manganous carbonate is exposed to air at 100° for 250 hours 
only two-thirds remains unaltered, the rest being converted into an 
oxide which contains considerably more oxygen than is required by 
the formula MnO,Mn0 2 . At 200°, after 30 hours, the oxide formed 
contains 92 per cent, of manganese peroxide. The oxide MnO,MnO s 
undergoes no further oxidation at 100°. C. H. B. 

Some Metallic Sulphides. By A. Gautier and L. Hallopeau 
( Compt . rend., 108, 1111—1113; compare this vol., p. 677).—The 
action of carbon bisulphide vapour on metallic nickel at a bright-red 
heat yields two substances, which are easily separated. One is black, 
friable, granular nickel sulphide, the other is nickel snbsulphide, Ni 2 S, 
in the form of a dense, resisting, yellowish, metallic substance, which 
has undergone fusion but can be finely powdered. It is not magnetic, 
and it has a hardness somewhat greater than 4. The powdered sub¬ 
stance consists of small, tuncated prisms with a square base; sp. gr. 
at 0° = 5*66. The powder is dull-green, and has lost the metallic 
lustre of the mass. It is not decomposed by hot or cold water, and is 
very slowly attacked by dilute or concentrated hydrochloric acid, even 
when heated. Prolonged contact with vapour of carbon bisulphide 
at, a red heat converts it into nickel sulphide, NiS. 

Arfvedson described nickel subsnlphide as magnetic, but his product 
probably contained unaltered nickel, and it has generally been re¬ 
garded as a mixture of nickel and nickel sulphide. 

The black substance from which the nickel subsulphide is separated 
consists of 36 per cent, of a nickel carbide insoluble in aqua regia 
and containing 20*05 per cent, of nickel, and 64 per cent, of nickel 
sulphide, NiS. 

The action of carbon bisulphide vapour on crystallised chromium at 
a bright-red heat yields chromic sulphide, Cr 2 Ss, a dark-grey, hard, 
sonorous substance, which resembles graphite in appearance, and 
makes a mark on paper. It is mixed with unaltered chromium, which 
is removed by treatment with aqua regia. 

. The action of carbon bisulphide vapour on lead at a little above a 
red heat yields brilliant crystals of galena. The cool part of the tube 
contains yellow crystals, which yield carbon bisulphide and lead sul¬ 
phide when treated with an acid, and hence would seem to be a lead 
thiocarbonate. C. EL B. 

Crystallised Orthosilicates of Nickel and Cobalt. By L. 
Bourgeois rend; 108, 1177—1178).—The author’s method 

consists in heating an intimate mixture of a metallic oxide with the 
corresponding chloride and a large excess of amorphous silica to bright 
redness in a Perrot’s furnace for several hours. None of the metallic 
oxide remains unattacked, and the excess of silica is removed by treat¬ 
ment with a solution of an alkaline hydroxide. 

Cobalt oxide and chloride yield the orthosilicate Co 2 Si0 4 , in the 
form of a beautiful, violet powder, of sp, gr. 4*63. It consists of 
minute, deep-violet, non-dichroic crystals, with forms and optical 
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properties recalling those of peridote. It readily gelatinises with 
acids. 

Nickel orthosilicate, Ni 3 Si0 4 , obtained in the same way, forms 
minute, greenish-yellow crystals, strongly resembling those of peridote, 
bnt darker in colour; sp. gr. 4*85. 

It is noteworthy that neither nickel nor cobalt yields an acid sili¬ 
cate, even in presence of a large excess of silica, and in this respect 
they resemble iron, but Fouque has obtained a double silicate of 
cobalt and calcium which seems to be an acid salt. 

Cadmium yields a crystalline silicate under similar conditions, but 
no crystalline product could be obtained with cerinm, lanthanum, 
didyminm, or uranium. C. H. B. 

Preparation of Chromic Chloride. By A. Vosmaer (Zeit. anal . 
Chem., 28, 324).—Chlorine is passed over heated ferroehrome in a 
glass tube. Ferric chloride being more, and manganous chloride less, 
volatile than chromic chloride, the latter is obtained in a state of great 
purity. M. <T. S. 

Metatnngstic Acid. By E. Pochard ( Gompt . rend., 108, 1167— 
1170).—Metatnngstic acid has a very energetic acid function; its 
heats of neutralisation by one eqnivalent of an alkali or alkaline earth, 
with formation of metatungstates of the general formula M>0,4W0 S , 
are given in the following table, with the corresponding values for 
nitric and sulphuric acids:— 



Potassium 

Sodium 

Strontium 

Barium 


oxide. 

oxide. 

oxide. 

oxide. 

Sulphate..... 

15-7 

15 85 

15-4 

1S-4 (pptd.) 

Metatungstate 

14-05 

14-24 

14-76 

15-4 

Nitrate.. 

.13-8 

13-7 

13-9 

13-9 


The addition of a further quantity of base gradually converts meta¬ 
tungstates into ortfaotungstates, the change being complete with four 
equivalents of base. 

In the case of sodium, NasO^WOs diss. 4* 6NaOH diss. = 
SNaaWO* diss., develops ' +6*72 Cal. The addition of a further 
quantity of alkali causes no appreciable thermal disturbance. 

When one equivalent of metatungstic acid is mixed in the ealori- 
meter with four equivalents of barinm hydroxide, the thermometer 
rises rapidly and attains a maximum, whilst a white, gelatinous pre¬ 
cipitate separates and slowly becomes crystalline, the temperature 
gradually falling during the second phase. The gelatinous precipi¬ 
tate has the comDOsition BaWO* + 2H 3 0, whilst the crystalline 
precipitate is BaWO* -f H 2 0. The same precipitate can be obtained 
by the action of barium hydroxide on barium metatungstate. It is 
obvious that the action of barinm hydroxide on metatnngstic acid 
takes place in three phases, naiaely: (1) formation of the metatung- 
state, (2) conversion of the metatungstate into the gelatinous ortho- 
taagst&fce, (3) crystallisation of the orthotnngstate; the total develop¬ 
ment of heat :being +39*0 Cal. It follows that BaO,4W0 3 diss. -h 
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3 Ba(OH )2 diss. = 4BaW0 3 pptd., develops -f 8*2 Cal. Barium 
orthotungstate is neutral to phenolphthale'in, and hence the latter 
can be used as an indicator for the titration of tungstic acid by barium 
hydroxide. The metatungstate is acid to this indicator. 

C. H. B. 

Variations in the Acid Function of Stannic Oxide. By L. 
Vjghon (flowft, rend ., 108, 1049—'1052).—Stannic acid prepared 
from stannic chloride, metastannic acid prepared by the action of 
nitric acid on tin, and ignited stannic oxide were treated in a calori¬ 
meter with excess of potassium hydroxide. 

Stannic Acid. —In some cases the stannic acid was formed from 
stannic chloride in the calorimeter by means of the reaction SnCl 4 4 - 
4KHO + Aq = H 2 Sn0 3 + 4KC1 4- H 2 0 4* Aq, the heat developed 
being 4- 51*3 Cal. Five quantities of 10 c.c. each of a solution con¬ 
taining 45*2 per cent, of SnCl^oHaO, were treated in different ways, 
namely, (1) kept for 24 hours, (2) kept for 17 days at the ordinary 
temperature, (3) kept at the ordinary temperature for 30 days, (4) 
heated in sealed tubes at 150° for four hours with four times its 
volume of water, and (5) heated at 150° in sealed tubes for four hours 
with 4 mols. potassium hydroxide and four times its volume of water. 
The heat of neutralisation by excess of potassium hydroxide 
(H 2 SnO s 4* 4K0H) was then determined, with the following result:— 

il.) (2.) (3.) (4.) (5.) 

327 31*3 29*6 25*7 21*3 

If 10 c.c. of the freshly prepared stannic chloride solution is mixed 
with 26 c.c. of binormal potassium hydroxide, the liquid remains quite 
clear, yields no trace of free hydrochloric acid on distillation, but 
decomposes carbonates in the cold. The addition of a cold, concen¬ 
trated Solution of sodium sulphate completely precipitates the stannic 
acid. The different heats of neutralisation are due to polymerisation 
of the acid. If it is left in contact with water free from potassium 
chloride and hydrochloric acid, it undergoes further change. Two 
samples precipitated by sodium sulphate were kept in water, one for 
24 hours at 15° and the other for an hour at 95°; the heats of 
neutralisation were +8 Cal. and 4-4 Cal. respectively, 

Metastannic Acid ,—This acid was employed in three forms, namely : 
( 1 ) after drying at the ordinary temperature, when it has the com¬ 
position Sn 6 OiiH 2 ,20H 2 O; (2) after drying at 110°, when it has the • 
composition Sn 5 QnH 2 ,4H 2 0; (3) after heating in sealed tubes at 250° 
with four times its weight of water for four hours. The heats of 
neutralisation by potassium hydroxide were 

(l.) (2.) (3.) 

11*5 Cal 10*8 Cal. 5*3 Cal, 

Stannic oxide , prepared by heating metastannic acid to bright red¬ 
ness for an hour, gave a heat of neutralisation of +1*0 C&L 

It would seem that a whole series of stannic acids exists, the 
extremes being the acid completely soluble in water and ignited 
stannic oxide. The composition of metastannic acid indicates that 
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condensation does not take place bv elimination of water, but is the 
result of moleealar rearrangement which produces a gradual diminu¬ 
tion of the activity of the acid function. The polymerisation may be 
regarded as dne to the energetic acid function of the simple acid, 
which unites with a number of its own molecules which play the part 
of a base. Probably silica and alumina and other metallic oxides 
behave iu the same way. C. H. B. 

Combination of Nitrogen Oxides with Metallic Chloride. 
By A. Bessox ( Compt . rend., 108, 1012).—Nitric oxide combines 
directly, and with great development of heat, with antimony penta- 
chloride, forming a yellow, crystalline compound, 2SbCl 5 ,NO, which 
is decomposed by water with evolution of nirrie oxide and some 
nitrogen peroxide. When heated, it partially volatilises, and leaves a 
residue of antimony tetroxide. The compound is obtained in crystals 
by heating in a sealed fnbe at 100° for several hours. 

Nitric oxide also combines with bismuth chloride, aluminium 
chloride, and ferric chloride, forming yellow compounds which are 
obtained in crystals by heating them in sealed tubes and are decom- 
posed by water. 

Nitrogen peroxide combines directly with antimony pentachloride 
with great development of heat, forming a compound, 3SbCl 6 ,2NOo, 
which is obtained in pale yellow crystals by heating it in a sealed 
tube at 100°. 

Nitrogen peroxide also combines with antimony trichloride, bismuth 
chloride, ferric chloride, and aluminium chloride, forming compounds 
which are decomposed by water. They are less stable than the corre¬ 
sponding compounds of nitric oxide, and are converted into oxides at 
a comparatively low temperature. C. H. B. 

Platinum Tetrachloride. By L. Pigeon (Oompt rend., 108, 
1009—1011).—Finely divided spongy platinum mixed with somewhat 
less than its own weight of selenium is placed in a stout glass tube 
one-third filled with arsenic trichloride, and a current of chlorine is 
passed in, the tube being gradually heated until the liquid boils. The 
platinum is rapidly and completely dissolved, aud the tube is then 
sealed and heated at 250° for several hoars. After cooling, the tube 
contains a pale yellow liquid, orange-yellow crystals, and also, if tbe 
selenium is in excess, colourless crystals. The crystals are separated 
and heated in a vacuum at 110°. They then consist of platinum 
tetrachloride and selenium tetrachloride, and are heated at 360° in 
a current of chlorine, when selenium chloride sublimes and anhy¬ 
drous platinum tetrachloride remains as a brown, very hygroscopic 
powder. At 440° it is converted into the dichloride. If platinum 
seienide is used instead of a mixture of platinum and selenium, no 
action takes place even at 300° ; if selenium is omitted altogether the 
platinum is not completely attacked, but the action becomes complete 
if selenium is added. The action of chlorine on finely divided 
platinum at 360° is incomplete, the tetrachloride aud dichloride are 
formed, but a considerable portion of the metal remains unattacked, 

0. H. B. 
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Atomic Weight of Ruthenium. By A. Joly (Compi. rend., 108, 
946—948).—Ruthenium was converted into the peroxide and thus 
separated from platinum, iridium, rhodium, and palladium. The per¬ 
oxide was converted into the sesqaichloride by treatment with con¬ 
centrated hydrochloric acid at 100 °, and this was converted into 
potassium nitrosoehloride (this vol., pp. 352 and 678). In this latter 
process all the osmium is volatilised as peroxide. The ruthenium 
nitrosoehloride was treated with chlorine in the presence of potassium 
hydroxide, and was thus converted into the peroxide, which was 
purified by distillation and then treated with hot water. The oxide 
thus obtained, RU 4 O 9 , was dried and heated in oxygen at 500°, in 
order to convert it into the dioxide. The atomic weight was deter¬ 
mined ( 1 ) by reducing the dioxide in hydrogen (five determinations), 
( 2 ) by reduction of the nitrososesquichloride in hydrogen (two de¬ 
terminations), and (3) by reduction of the ammonium nitroso- 
rutheniochloiide (two determinations). The values obtained were 
101*41,101*49, and 101*39 respectively, when O = 15*96. The atomic 
weight of ruthenium may, therefore, be taken as 101*4 if O = 15*96, 
or 101*65 if O = 16. This lower result is doubtless due to the 
complete separation of the osmium during the formation of the 
nitrosoehloride. C. H. B. 
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Platiniferous Nickel Ore from Canada. By F, W. Clarke and 
C, Catlett (Amer . J. ScL , 37, 372—374).—The authors have ex¬ 
amined a number of samples of nickel ores from the Sudbury mines, 
Ontario. The predominating constituent was a nickel mineral that 
gave on analysis the following results:— 

Hi. I?6.. Si0 2 . Cu. S. Total* Sp. gr. 

41*96 15*57 1*02 0*62 40*80 99*97 4*541 

These figures are in accord with the formula Ki 3 FeS 5 , or, in other 
words, the mineral has the composition Ni 4 S 5 , with about one-fourth 
of the nickel replaced by iron. The only species with which this 
agrees is Laspeyres’s polydimite. The mass, from which the mineral 
was selected for the above analysis, averaged 85*39 per cent, of nickel 
and 5*20 per cent, of copper, it was assayed for platinum, the result 
being that 2 4 55 oz. to the ton or 0*0087 per cent, of platinum was 
found. That platinum should exist in appreciable quantities in an 
ore of such character is remarkable; but whether it could he profitably 
extracted is an open question* B. H. B. 

, Genesis of Alluvial Gold. By E. Cohen (Jakrhf. Min „ 1889, 
i. Ref., 439—440, from Mit* Ver*f. Neuvorpcmmern u, Ritgen, 19,198). 
—Whilst all geologists agree that the gold found in alluvial deposits 
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is derived from older rocks, opinions differ as to the manner in which 
the gold has heen liberated and concentrated—whether mechanical or 
chemical processes have prevailed. After a careful study of the litera¬ 
ture of the subject, aided by his own experience, the author comes to 
the conclusion that by far the greater portion of alluvial gold has been 
liberated by the mechanical destruction of older deposits, and has 
heen mechanically deposited. On the other hand, separation from 
solutions undoubtedly occurs, although only in a subordinate manner. 

The author concludes his paper with the following results of some 
analyses of gold from the Korth Transvaal:— 



Residue. 

Ag. 

An. 

Cu, 

Fe. 

Total. 

I.. 

0-02 

5*16 

94*48 

0-25 

trace 

99-91 

n.. 

078 

6*49 

91*38 

009 

trace 

98 74 

Ilia.. 

0-07 

4*64 

95*16 

— 

trace 

99-87 

Ills.. 

0-07 

4*57 

94*87 

0-11 

trace 

99-62 


I. Yein gold from Button’s reef, near Marabastad. II. Alluvial gold 
from Button’s Creek, derived from the reef. III. Alluvial gold in 
small hakes and grains. The percentage of silver in the vein gold is 
midway between that in the two samples of alluvial gold. 

B. H. B. 

Modifications of Zinc Blende. By F. v. Sandbebgeb (Jahrh. f. 
Min. 7 1889, i, Mem., 255—258).—The author finds that zinc sulphide 
always occurs in mineral veins in several generations. The oldest, as 
a rule, consists of brownish-black regular blende with a dark brown 
streak, and is associated with quartz and spathic iron ore, as at 
Holzappel, Ems, Oberlahnstein, Ac. Sometimes the three minerals 
are regularly banded together. At Pribram, under this, there is an 
older hexagonal blende, known as spiauterite or wurtzite, which 
always contains lithium sulphide. In the regular blendes from 
various localities, the author has detected iron, manganese, cadmium, 
tin, and copper. Thus blende from the Friedriehssegen mine at 
Oberlabnstein (sp. gr. 3*98) gave on analysis:— 

S, Zn. Fe. Mu. Pb. Cu. Od. Sn. Total. 
33*012 59*560 5*252 0*620 0*680 0*482.0*047 0*052 99*655 

The second generation of regular blende chiefly occurs in fissures in 
the first in lie form of adamantine crystals of a light colour, usually 
red or yellow. Transparent red crystals from the Bosenberg mine at 
Braubach gave on analysis:— 

S. Zn. Fe. On. CcL Total. Sp. gr. 

32*50 66*61 0*54 0*04 trace 99*69 4 ; 08 

A second younger generation of zinc sulphide is the so-called Schalen- 
blende. This has been found to be a mixture of regular and hexagonal 
zinc sulphide in varying quantities. An analysis of this mineral (sp. 
gr. 4*05) from Brilon, in Westphalia, gave— 

'8. SO*. Zn. Cd. Cu. Fe. Li + Ha. 0. Total. 

80*04 0*10 65*09 trace 0*32 0*56 0*70 (3*19) 100*00 
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The substance tbus consists of 77*8 per cent, of zinc sulplnde, 14*94 
per cent, of zinc oxide, and a small quantity of alkalis. B. H. B. 

Strontianite from Alt able n. By C. Yeba (Zeit Kryst. Min ., 15, 
449—454).—The author recently purchased a specimen described as 
aragonite from the Wilhelmine mine, Altahlen, in Westphalia. 
Although the crystals exactly resembled those of the aragonite twins 
of Herrengrund in Hungary, the mineral was found on analysis to 
be strontianite, the analytical results being as follows:— 

SrC0 3 . CaC0 3 . PeC0 3 . Total. Sp. gr. 

93*30 6*37 0*87 100*54 3*691 

These results are in good accord with the formula 10SrCO 3 ,CaCO 3 . 
The crystals are the largest of strontianite yet met with, being 20 mm. 
high and 16 mm. broad. In colonr they are pale yellowish-white, 
and translucent. The predominating planes are ooP, ooPco, and OP. 
Other subordinate planes, mostly only appearing as narrow faeettes, 
are ^P, P, |Pco, ^Poo, §Pco, Poo, 2Poo, and 31*00. The last is new 
for strontianite. B. H. B. 

Minerals from the Central Ural. By A. Saytzeff (Zeit. Kryst. 
Min., 15, 560, from Mem. com. geol. St. Fetersbourg, 4, No. 1).—In 
a geological description of the districts of Rewdinsk and Werch- 
Issetsk, the author gives several analyses of minerals. Amongst 
these are the following:— 



CaC0 3 . 

MgC0 3 . 

ITeC0 3 . 

Insoluble. Total. 

I.. 

5-00 

76-81 

13-00 

2-63 

97-44 

n.. 

49-80 

48-11 

1-27 

0-06 

99-24 

in.. 

50-41 

47-49 

0-72 

— 98-62 


I, Breunerite from the talc-schist at the mouth of the Bynarka; 
II. Dolomite from the same rock at Werchne-Tagilsk; and III, from 
the serpentine of the chrome-iron ore mine at Werch-Neiwinsk. 

B. H. B. 

Apatite from Pisek, By G. Yeba (Zeit. Kryst Min., 15, 
4 § 3 _ 4 t 59 ).—Apatite is one of the commonest minerals met with in 
the cavities in the pegmatite of Pisek. The crystals are rich in 
planes, the list given by the author including |P a form new for 
this species. Analysis of transparent, pale bluish-green crystals 
(sp. gr. 3*094) gave the following results:— 

P 2 O s . CaO. MgO. P. Cl. Insoluble, Total. 

41*35 55*15 trace 3*56 - trace 0*81 100*87 

from which the author deduces the formula 30a 3 PfcCj 8 »CaIV Since 
chlorine is found only in traces, the Pisek apatite appears to be a 
pure fluorine apatite. , B. H. B. 

Enrichment of Phosphatic Chalk: Origin of the Rich 
Phosphate of Be&uval. By A^ Nabiibe (Compt rend., 108, 
, von. xvx. * 3 l 
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1 X 74 —1175).—"When a phosphatie chalk is simply levigated with 
water, a residue is obtained containing a large percentage of calcium 
phosphate. Calcium phosphate extracted in this way from the phos- 
phatic chalk at Beauval has a composition similar to that of the 
phosphatie pockets in the same locality, and hence it seems highly 
probable that the latter are residues resulting from the percolation of 
water charged with carbonic anhydride through the phosphatie chalk. 

C. H. B. 

Minerals from the Douglashali Salt Mine. By C. Ochsenitjs 
(Jahrb.f. Min., 1889, i, Mem., 272—275).—The author describes and 
gives analyses of a number of minerals found in the Douglashali mine 
near Stassfnrt. Bloedite (astraeanite) occurring below the rock-salt 
on kainite gave on analysis— 

NfrSO* MgS0 4 . K«S0 4 . KaCl. H 2 0. Insoluble. Total/ 

34*3 30'5 5*3 12*0 17*7 0*2 100*0 

A crystallised potassium sodium sulphate (glaserite?) gave the 
following results:— 

K 2 S0 4 , STagSOj. MgS0 4 . Ha€L Insoluble. Water. Total. 

58*7 19*5 3*4 14*4 0*1 3*9 100*0 

Amongst the other minerals described by the author are:—Crystal¬ 
lised iron boraeite, red rock crystal, bisehofite, taehyhydrite, krugite, 
and polyhalite. B. H. B. 

Barium Sulphate. By A. Lacuoix (Comp, rend., 108,1126—1128)- 
—Barytes crystallises in the rhombic system, but near Templeton, 
Quebec, Canada, the author fotmd barium sulphate in monoclinic 
crystals. It has three cleavages: one with a nacreous lustre, very 
easy, and giving thin lamellae on mere pressure with the fingers ; a 
second, less easy, and with a vitreous lustre; and a third, more 
difficult, but somewhat distinct in thin sections. The optical 
properties show that the crystals are monoclinic; the angles are 
(001) (010) = 90°, (100) (1)10) = 90°, (001) (100) = 102-103°. 
They show polysynthetic macles with the face (100) as the face of 
association, and an angle of rotation of 180° round the axis normal to 
this face. The face (010) shows numerous hemitropic lamellae 
similar to those observed with triclinie felspars. The plane of the 
optical axes is no r mal to the face (010), the angle between the axes 
being nearly 90°. The indices of refraction for the sodium and thallium 
lines are as follows:— 


Ufa. Tl. 

. 1*6459 1*6351 

*m . 1*6413 1*6305 

np .. 1*6364 1*6252 


The nacreous lustre of the cleavage along (100) is very remarkable. 
The crystals are transparent in sections 5 mm. thick; the hardness 
and chemical properties agree with those of barytes. Analysis 
showed that the mineral contained neither chlorine nor fluorine, and 
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bad the composition BaS0 4 96*9, SrS0 4 2*0, CaSG^ 1*2 = 100*1, sp, gr. 
at 15° = 4*39. This is the first example of dimorphism in the 
sulphates of the alkaline earths, and the author proposes to call this 
variety Michel-levite in honour of Michel Levy. CL H. B. 

So-called Jadeite from Switzerland. By A. B. Meter (Jahrb. 
f. Min ., 1889, i, Mem., 270—271).—The author shows that the 
supposed nephrite or jadeite from the Piz Longhin, Bergell, is a dense 
idocrase, analysis of which gave the following results:— 

Si0 2 . AlnO^i FeO. C&O* ]V f^O. FC«0. Tot&L Sp. 

38-36 21-65 2'08 33‘76 2-43 1-25 99-53 3-34 

B. H. B. 

Meteoric Iron from Portugal. By E. Cohes (Jahrb. /. Min., 
1889, i, Mem., 215—223).—The author has analysed portions of the 
various constituents of the meteoric iron from S. Juliao de Moreira, 
Minho, Portugal. The nickel iron, after subtraction of the schreiber- 
site, gave— 

Fe. Ni. Co. Cu. Total. 

92*92 5-98 1*01 0*09 100*00 

Similar composition is exhibited by several other hexahedral irons. 
The crust of the meteorite was found to consist of a mixture of nickel 
iron and schreibersite with products of their decomposition. The 
iron sulphide could not be purified; it was found to consist of 
60*14 per cent, of troilite and 37*58 per cent, of ferric oxide. The 
schreibersite gave on analysis— 

P. Fe. Ni + Co. Total. 

15*74 69*54 14*86 100*14 

The high percentage of cobalt (1*31) is remarkable. The analytical 
results are in good accord with the formula Fe 6 (HiCo)P 3 . 

B. H. B. 


Organic Chemistry, 


Hydrocarbons of the Series. By A. BIhal (Ann, 

Chim. Phys 16, 200—211 and 347—378).— Hydrocarbons of the Di- 
ethylene Series .—Hexylene oxide, identical with the compound pre¬ 
pared by Wurtz (Ann. Chim , Phys. [4], 2, 129), condensation 
products of diallyl in small quantities, and diallylsulphuric acid are 
formed when diallyl (b. p. 58—60°) is added drop by drop to well- 
cooled sulphuric acid, the whole being frequently agitated. (Compare 
Jeky.Il, Bull. Soc. Ghim., 15, 233.) The solution is diluted with ice, 
neutralised with calcium carbonate (or better with potash), filtered 
and distilled. Hexylene oxide collects in the receiver, and the 

3 12 
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aqueous solution remaining contains calcium diallyl sulphate, 
(CeHuSO^Ca, which is precipitated on adding alcohol to the concen¬ 
trated solution. The barium salt, (CsHnSO^Ba, turns brownish at 
100°. The potassium salt was also prepared. These three salts are 
all very readily soluble in water and do not crystallise well; neither 
the free acid nor the salts can be converted into hexylene oxide by 
treating with water. 

Hexylene oxide boils at 93% and is soluble in about 15 parts of 
water at the ordinary temperature. It does not combine with" sodium 
hydrogen sulphite, nor with hydroxyl amine in boiling alcoholic 
solution, and it does not reduce ammoniacal silver nitrate either in 
alcoholic or aqueous solution. When heated with hydrochloric acid 
at 140—159% it yields dichlorhydrin, but it is not converted into tbe 
glycol by heating with water at 150—180°. When treated with 
phosphoric chloride in the cold, it forms resinous products from which 
no definite compound can be isolated. It combines energetically with 
bromine, yielding an oily, unstable compound, which is decomposed 
by water with evolution of heat, and hexylene bromide is precipitated 
as a heavy oil; the aqueous solution has an acid reaction and reducing 
properties, and when distilled it gives a distillate free from bromine, 
which has also reducing properties, and probably contains an 
aldehyde. When the pseudohexylene glycol described by Wurtz is 
dissolved in well-cooled, concentrated sulphuric acid, it is converted 
into a hexylene oxide identical with the compound obtained above. 

Hydrocarbons of the Allylene Series. —The author’s attempts to 
prepare allylene, CH 2 !C!CH 2 , a gas which has been described by 
Aarland (/. pr. GJiem 6 , 256) and Hartenstein (this Journal, 1873, 
1217), were unsuccessful. Allyl iodide and trimetbylene bromide 
were treated with the oxides of sodium, copper, mercury, silver and 
lead under various conditions, but in no case was allylene formed. 
When allyl iodide (5 grams) is treated with lead oxide (20 grams) in 
the cold for 24 hours, a solid, yellow compound seems to be formed; 
if the mixture is then heated at 130—150° for six hours, propylene 
(300 c.c.) is obtained. Under the same conditions mercuric oxide 
forms a red compound with ally] iodide. When allyl alcohol, ethyl 
allyl ether, or diallyl ether is treated with phosphoric anhydride 
under various conditions, a gas, probably a mixture of ethylene and 
propylene, is evolved, but no allylene is formed. (Compare Beilsteia 
and Wiegand, Abstr,, 1885, 740.) a-Epichlorhydrin was treated with 
sodium under various conditions, and Harfcenstein’s experiments 
(foe. ciL) with /3-epiehlorhydrin were repeated, but no allylene was 
obtained. The bromide (m. p. 195°) described by Hartenstein is 
possibly hexabromobenzene. Potassium it&eonate was submitted to 
electrolysis as described by Aarland (loc. cit ), but only acetylene and 
a small quantity of a gaseous mixture not absorbable by ammoniacal 
silver nitrate solution were obtained. 

These experiments show that allylene has not yet been isolated, 
and as the constitution of valerylene is at least doubtful, and the real 
nature of tetramethylallylene (compare Henry, Ber 8,400) has not 
been proved, the author doubts whether any member of the 
mjhm series really exists. ' ( 
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In preparing hydrocarbons of the CnH^.^ series from the chlorides 
or bromides, the yield is better, and the reaction is more easily carried 
ont when the bromide is employed. In chlorinating or brominating 
aldehydes or ketones, which are liable to undergo intramolecnlar 
change, by means of phosphoric chloride or bromide, the aldehyde or 
ketone should be added drop by drop to the chloride or bromide, other¬ 
wise the results are very unsatisfactory. 

Halogen-derivatives of the formula C«H 3 »_iX, which easily undergo 
intramolecular change, are best converted into the unsaturated 
hydrocarbons by heating with anhydrous potash at 140—150° for 
24 to 36 hours. 

Alcoholic silver nitrate is the only trustworthy reagent for the 
higher members of the acetylene series. F. 3. K. 

Hexyl Iodide from Sorbite. By C. Hitzemato and B. Toleens 
(J B&r., 22 , 1048).—The authors obtained a considerable quantity of 
crystalline sorbite, 0 6 H U 0 6 4 - H 2 0, from the sap of the mountain- 
ash. When reduced with phosphorus and hydriodic acid, it yields 
hexyl iodide boiling afc about 168°. F. S. K. 

Products of the Polymerisation of Ethyl Cyanide. By M. 
Hakeiot and L. Bouveault ( Gompt . rend., 108,1171—1174).—Sodium 
in small fragments is dissolved by a solution of ethyl cyanide in 
anhydrous ether, with evolution of hydrogen and ethane and forma¬ 
tion of a white, pulverulent sodium-derivative which alters very 
rapidly when exposed to the air. 

When treated with methyl iodide, the sodium-derivative yields a 
liquid which on treatment with hydrochloric acid splits up into 
ammonium chloride and a liquid of the composition C 7 H n HO, which 
has a camphoraceous odour and boils at 175°; sp. gr. at 0° = 0*9451, 
and molecular weight as calculated from the vapour-density = 125. 

Ethyl iodide under the same conditions yields a liquid, CgHiaXO, 
which is a higher homologue of the preceding compound and boils at 
195°; sp. gr. at 0° = 0*9428, and molecular weight = 139. 

If the sodium-derivative is treated with water and then with 
hydrochloric acid, it yields the lowest homologue, which has previously 
been obtained in the same way by E. Meyer, who ascribes to it the 
constitution COEt-OHMe^CN, and states that it boils at 185—191°. 
The authors find that the true boiling point is 193*5°. 

The oxygen in the compounds C 7 H n NO and GaHislSTO does not 
exist in the original product of the action of the alkyl iodide on the 
sodium-derivative, but is derived from water which has been assimi¬ 
lated under the influence of the hydrochloric acid, thus: C 6 H 8 MeN 2 H 
-f HC1 4* H*G = NH 4 C1 -f OsHgMeNO. The compound C 7 H 12 N 2 
has been isolated; it boils at 262°, and after some time forms colour¬ 
less tabular crystals melting at 43°. This compound, C 6 H 9 N 2 Me, must 
be regarded as derived from the sodium compound which 

is itself produced by the action of an atom of sodium ou two molecules 
of ethyl cyanide. 

When the compound C 7 S 11 NO is heated in sealed tubes with hydro¬ 
chloric acid at 140—150°, it yields carbonic anhydride, ammonium 
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chloride, and ethyl isopropyl ketone boiling at 114°. The compound 
C a H 13 tfO, under the same conditions, yields ethyl a-butyl ketone 
boiling at 134—135°. The formation of ammonium chloride shows 
that the compounds contain the cyanogen-group, which becomes con¬ 
verted Into carboxyl, but the liberation of carbonic anhydride shows 
that the acid which is the immediate product of the reaction splits 
up into carbonic anhydride and a ketone. This decomposition is 
characteristic of the a-ketonic acids, and of them alone. It follows 
that the compounds CrHuNO and C 8 H 13 l!srO are a-ketonic nitriles, 
and have respectively the constitutions COEt*CMe 2 *C]SF and 
COEt-CMeEt‘CN. The compound C 7 Hi 2 ]Sr s will consequently be 
HH.*CEt*CMe 2 *Cl^, and the sodium-derivative NHICEt'CMelSTa-ClSr. 

IHJiyl-a-cyaiiethjyl ketone, COEt*CHMe*Gl!T, differs from its higher 
homologues in that an atom of hydrogen intervenes between the 
cyanogen-group and the carboxyl-group, this hydrogen being sub¬ 
stituted in the higher homologues. It is the nitrile of an acid 
homologous with acetylacetie acid. It combines with aniline, 
a-naphthylamine, and phenylhydrazine, with elimination of water 
and formation of very stable compounds which are under investiga¬ 
tion. The higher homologues combine with the first two bases, and 
with phenylhydrazine they form compounds which decompose spon¬ 
taneously, and cannot be distilled. C. H. B. 

Action of Zinc Chloride on Isobutyl Alcohol in Presence of 
Hydrochloric Acid. By H. Malbot and L. Gentil ( Gompt . rend., 
108, 957—960).—The action of hydrogen chloride on isobutyl 
alcohol in presence of zinc chloride yields very little isobutyl chloride, 
hut a large quantity of polybatylenes. The reaction proceeds slowly 
with isobutyl alcohol and zinc chloride alone, but becomes very rapid, 
and, finally, even explosive, in presence of hydrogen chloride. The 
explosive phase was always observed whether the isobutyl alcohol 
was previously saturated with hydrogen chloride or not. Attempts 
to reproduce it by using a high temperature and large quantities of 
zinc chloride were unsuccessful. 

Isobutyl alcohol with hydrogen chloride alone yields only about 
3*5 per cent, of isobutyl chloride. If isobutyl chloride is added to a 
mixture of isobutyl alcohol and zinc chloride, the reaction at once 
enters the explosive phase, its violence increasing with the proportion 
of isobutyl chloride added. It is evident that isobutyl chloride plays 
a very important part in the reaction, and the slow rate of change 
when isobutyl alcohol is mixed with zinc chloride or hydrogen chloride 
only is due to the fact that under these conditions only a very small 
quantity of isobutyl chloride is formed. 

The degree of hydration of zinc chloride and the proportion of 
isobutyl chloride affects the duration of the reaction and the propor¬ 
tion of the products, which are trimethyl methane, isobutylene; poly¬ 
isobutylenes, trimethylcarbin chloride, isobutyl chloride, and chlorides 
of the lower polybutylenes. The proportion of the chlorides is small 
' if a small proportion of isobutyl chloride is present, but increases 
iprhea ibeliquid is treated with a current of hydrogen chloride. 

The separation of the polyisobutylenes by fractionation is very 
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difficult, although, their boiling points are widely separated. Amongst 
those isolated are di-isobutylene boiling at 110—-113° under a pressure 
of 768 mm., and tri-isobutylene boiling at 178—181° under the same 
pressure. The action of chlorine in the dark at 12° yields amongst 
other products chlorodibutylene dichloride , C 8 H l5 Cl,Cl2, and dichlorotri - 
butylene dichloride , CiaH^CbjCls. The nature of the product can be 
controlled with considerable accuracy by regulating the duration of 
the action of the chlorine. The vapour-density of di-isobutylene is 
3*86; calc., 3*88; that of tri-isobutylene was found to be 2*94, which 
is only half the calculated value, 5*82. The heat of combustion of 
di-isobutylene in the calorimetric bomb is 1252*5 Cal., and its heat of 
formation 51*5 Cal.; the corresponding values for the tri-isobutylene 
are 1858*9 Cal. and 97*1 Cal. It will be observed that the heats of 
formation are relatively high. C. H. B. 

Normal Aeetopropyl Alcohol. By A. Lipp (Ber., 22, 
1196—1211; compare Freer and Perkin, Trans., 1887, 702, and 
1888,190).—Aeetopropyl alcohol can be prepared by gradually adding 
a solution of sodium (12 grams) in alcohol (130 grams) to well- 
cooled ethyl acetate (65 grams), then adding ethylene bromide 
(94 grams), and heating for 7—8 hours. The alcohol is distilled, the 
residue mixed with water, the separated oil (65—70 grams), which 
consists of ethylene bromide, ethyl bromethylacetoacetate, and ethyl 
diacetoadipate, washed with dilute potash and then boiled for 
4 to 5 hours with water (100 c.c.) and hydrochloric acid of sp. gr. 1*10 
(20 grams). The solution is separated from the undissolved ethyl 
diacetoadipate and ethylene bromide, saturated with potassium car¬ 
bonate, and the aeetopropyl alcohol, which separates as an oil, shaken 
with potassium carbonate and heated at 130° to free it from alcohol; 
the residue is kept for some days to allow the dissolved potassium 
carbonate to deposit, and then fractionated under diminished pressure. 
The yield is 20 per cent, of the theoretical quantity. 

Aeetopropyl alcohol boils at 207—208° under 729 mm. pressure, 
with partial decomposition, but it distils undecomposed under reduced 
pressure (110—160 mm.). It is a colourless, mobile oil, readily soluble 
in water, alcohol, and ether, and volatile with steam. 

The anhydride , CsHgO, can he obtained by distilling the alcohol very 
slowly, collecting the distillate over freshly ignited potassium car¬ 
bonate, warming for a short time with constant shaking, and then 
distilling the supernatant oil. The yield is small, as most of the 
alcohol is converted into a thick, oily liquid. It is a very volatile, 
mobile liquid, boils at 72—75°, and is very unstable, as it seems to be 
oxidised on exposure to the air. The freshly prepared anhydride 
dissolves slowly but completely in water, end is reconverted into the 
alcohol, but after it has been kept for some time it is only partially 
soluble, and a white, floeculent substance separates from the solution. 
It combines with phenylhydrazine with evolution of, heat, and its 
vapour imparts a red coloration to a pine-chip moistened with hydro¬ 
chloric acid. Its constitution is probably ^ .qq (dihydro- 
methylfurfuran). « , ■ , t 
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Acetopropyl alcohol combines with a concentrated aqueous solution 
of sodium hydrogen sulphite with evolution of heat; if the aqueous 
solution is allowed to evaporate, crystals separate, and after r ©crystal- 
lising from alcohol the compound CsHioC^NaHSOs + 1^H 2 0 is 
obtained in a pure state. It is readily soluble in water and alcohol, 
loses its water when kept over snlphuric acid, and is decomposed 
when warmed with a concentrated solution of potassium carbonate. 

Acetopropyl alcohol combines with phenylhydrazine with evolution 
of heat, and even in dilute solutions phenylhydrazine acetate produces 
a turbidity. The pure compound CnHi4$2 can be obtained by pre* 
eipitating an aqueous solution of the alcohol with phenylhydrazine 
acetate, washing the oil with dilute acetic acid, dissolving in ether, 
and drying the solution over potassium carbonate. It is a reddish- 
brown oil, almost insoluble in water and dilute acetic acid, and only 
moderately so in alcohol, but readily in ether, strong acetic acid, and 
mineral acids. It dissolves in concentrated sulphuric acid with a 
dark green coloration, and decomposes on exposure to the air. This 
compound is the anhydride of phenylhydrazinelevulinie acid (com¬ 
pare Fischer, Annalen , 236, 147), and has the constitution 

; when distilled it yields a strong base. 

Acetopropyl alcohol is readily reduced by sodium amalgam, and is 
converted into 7-pentylene glycol; when gently warmed with, 
potassium dichromate and sulphuric acid it is rapidly oxidised to 
ievalinie acid, a considerable rise of temperature taking place. 

Acetopropyl acetate , CJEEsG’OAc, prepared by boiling the alcohol with 
acetic anhydride, is a colourless, mobile liquid boiling at 213—214° 
(728 mm., thermometer entirely in vapour). It is readily soluble in 
alcohol and ether, and moderately so in water, from which it separates 
unchanged on adding potassium carbonate. It combines with a con¬ 
centrated solution of sodium hydrogen sulphite, forming a crystalline 
compound soluble in water and alcohol. In aqueous solutions, phenyl- 
hydrazine acetate produces an oily precipitate. 

Acetopropyl benzoate, C 5 H$(>OBz, prepared by heating the alcohol 
with benzoic chloride at 100°, is a thick, colourless liquid boiling at 
296—298° with decomposition. 

Bromopropyl methyl ketone, COMe'GHg’CHa'CBWBr, was obtained in 
an impure state by dissolving acetopropyl alcohol in hydrobromic 
acid saturated at 0°, keeping for half an hour, pouring the solution 
into well-cooled water, and extracting the bromide with ether. After 
drying and evaporating the ethereal solution, there remains a dark 
oil which boils at 188—190° with partial decomposition. It boils at 
105—106° (60 mm., thermometer entirely in the vapour) seemingly 
without decomposition, and the distillate is a colourless oil which, 
however, gradually darkens. It is sparingly soluble in cold water, 
by which it is slowly decomposed, but when warmed with water it 
dissolves freely, and is converted into acetopropyl alcohol. It com¬ 
bines with sodium hydrogen sulphite, forming a crystalline com¬ 
pound. 

,Th© compound C^HgO is formed when bromopropyl methyl ketone 
fe tested with solid potash; it is a mobile oil boiling at 110—111° 
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(718 mm.), and is moderately soluble in water. When heated for 
an hour at 100° with 5 per cent, hydrochloric acid it is converted 
into acetopropyl alcohol, and when treated with phenyl hydrazine, 
combination takes place with evolution of heat, and an oily compound, 
identical with the phenylhydrazine-derivative of acetopropyl alcohol, 
is obtained. These experiments show that it has the constitution 

GH 2 .‘C<C q> (trihydromethylenefurfuran) ; it is therefore 

isomeric with the anhydride described above, and is very probably 
identical with the acetyltrimethylene (b. p. 112—118°) obtained by 
Perkin (Abstr., 1884, 1154) from acetyltrimethylenecarboxylic acid. 

P. S. K. 

Action of Borax on Polyhydric Alcohols. By L. Lambert 
(Gompt.rend., 108, 1016—1017).—The author confirms Klein’s state¬ 
ment that when mannitol, glycerol, erythrol, dextrose, levulose, or 
galactose, is mixed with a small quantity of boric acid or a biborate, 
the solution is strongly acid and decomposes carbonates, whilst poly- 
glucosides and quercitol have no such action on borax. He also finds 
that ethylene glycol, arabite, arabinose, dulcitol, mannitol, and pro¬ 
bably sorbite, form similar acid solutions, hut inosite, like quercitol, 
does not. According to Maquenne, inosite and quercitol have a struc¬ 
ture different from that of other alcohols, they contain a closed carbon- 
chain, but have no primary alcoholic function, whilst all the other 
compounds mentioned have at least one primary alcoholic function. It 
may, therefore, be stated as a general result, that polyhydric alcohols 
which contain a primary alcoholic function, and these only, combine 
with boric acid to form energetic conjugated acids, which decompose 
carbonates, but are dissociated in dilute solutions. Polyglucosides, 
such as saccharose and lactose, contain no primary alcoholic group, 
and would seem to have a constitution similar to that of quercitol 
and inosite, which probably contain closed carbon-chains (see farther, 
864). C. H. B. 

Action of Chloral on Glucose. By A. Heffter (Ben, 22, 
1050—1051).—Two compounds, having the composition OgHnOgCls, 
are formed when glucose is heated at 100° for 1 to 2 hours with 
chloral. The crude product is dissolved in hot alcohol, the solution 
diluted with a large quantity of hot water to precipitate resinous sub¬ 
stances, the filtrate repeatedly evaporated to free it from alcohol and 
chloral, and the residue fractionally recrystallised from water. 

One of the compounds is insoluble in cold water, and separates in 
thin, tasteless, waxy, anhydrous plates; it melts at 230°, and is 
“ readily soluble in hot alcohol, ether and glacial acetic acid, but only 
sparingly in hot water. 

The other compound is sparingly soluble in cold water, and crys¬ 
tallises in colourless, anhydrous needles melting at 186 °; it has a 
bitter taste, and is very readily soluble in alcohol, ether, and glacial 
acetic acid, but only moderately so in hot water. 

Both compounds are dextrorotatory, and reduce Kehling’s solution, 
but they do not reduce mercuric oxide. The more sparingly soluble 
compound has a distinctly poisonous action, and is not acted on by 



846 


ABSTRACTS OF CHEMICAL PAPERS. 


hot concentrated nitric acid. The more readily soluble compound has 
no poisonous properties, and is decomposed by concentrated nitric 
acid, yielding a yellowish oil. Both are osddised by potassium per¬ 
manganate in alkaline solution, yielding crystalline acids, containing 
361 and 36*3 per cent, of chlorine respectively, both of which 
separate from water in colourless needles, and are very similar in 
properties ; the acid from the more sparingly soluble compound melts 
at 200—201°, the other at 215°. They both reduce Eehling’s solution, 
and the barium, calcium, copper, and silver salts of both are micro* 
crystalline, and very sparingly soluble or insoluble in water. 

E. S. K. 

Solubility of Sugar in Water. By L. P^rier (Gompt.^ rend „ 
108, 1202—1204).—Every specimen of crystallised sugar has it own 
special coefficient of solubility, but with all specimens, at a given 
temperature, the solution of each additional gram in 100 c.c. increases 
the specific gravity by a constant amount for all concentrations 
between 1 per cent, and 40 per cent. Above 45 per cent, the in¬ 
crease is somewhat less regular, the difference between two consecu¬ 
tive terms gradually becoming smaller. It is, however, easy to con¬ 
struct tables from 1 per cent, to 40 per cent., and from 55 to 100, by 
taking in each series terms whieh are not far removed from one 
another. 

The strength of the solution can be calculated from the sp. gr. and 
vice versa 1* and the result is accurate to the third decimal place. The 
calculation is based on the sp. gr. of a 10 per cent, or 50 per cent, 
solution. If S l0 is the sp. gr. of a 10 per eent. solution, W the per¬ 
centage strength of the solution in question, and S* the required 


sp. gr., 


S !0 1 

10 


x W =s Sff - L 


The reverse operation gives the percentage strength from the 
sp. gr. 

When sugar is rapidly dissolved, especially with sugar-candy, there 
is a notable development of heat, which cannot be attributed to the 
formation of hydrates, and is probably due to internal friction, 

Glucose behaves in the same way as saccharose, and hence the 
sp. gr. may be used with advantage for determining the strength of 
its solutions. C. H. B. 


Compounds of Raffinose with Bases. By A. Beythien and 
B. Toelens ( Ber 22, 1047).—Raffinose, like cane-sugar, forms with 
bases compounds some of which are more sparingly soluble in water 
and alcohol than raffinose itself. 

Bi-strontia raffinose, CisH^O^SSrO, is prepared by boiling con¬ 
centrated aqueous solutions of its constituents, but the formation 
takes place more quickly in presence of alcohol. 

Soda raffinosates can be prepared, containing 7 to 8 per cent, or 
smaller quantities of sodium, according to the quantity of soda em¬ 
ployed* 8 per emit, of sodium corresponds fairly well with a di-soda 
rafBpaesate, and agrees with the formula C^H^Ou* + 5H 2 0 for raffinose* 
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Other compounds with baryta, lime, and lead oxide have also been 
prepared. F. S. K. 

Xylose and Wood-gmn. By H. J. Wheeler and B. Tollens 
(Ber., 22, 1046).—Wood-gum having all the properties assigned to 
it by Thomsen, can be obtained from beech-wood and also, but in 
smaller quantities, from deal, by extracting the wood -with 5 per cent, 
soda, and precipitating the solution with alcohol and hydrochloric 
acid. When the wood-gum from either source is hydrolysed, it yields 
Koch’s wood-sugar, or xylose. 

Xylose closely resembles arabinose in all its properties, and, like 
the latter, is dextrorotatory; when treated with acids, it yields con¬ 
siderable quantities of furfuramide, but no levulose. The phenyi- 
osazone has the composition OnHgoNjOs, so that xylose is a penta- 
glucose, C 6 H 10 O 5 , a result which agrees with molecular weight 
deteiminations by Raoult’s method. When treated with nitric acid 
it is converted into acids containing 4 or 5 atoms of carbon. 

Xylose can also be obtained by the direct hydrolysis of jute. 

Xylose and arabinose, and all substances from which tbey can he 
obtained, give the cherry-red coloration of arabin when warmed with 
phloroglueinol and hydrochloric acid. This reaction can he employed 
tor the detection of xylose and arabinose. 

Compounds very similar to the hydrazone of mannitol are obtained 
when wood extract is precipitated with phenylhydrazine. 

F. S. K. 

Colloidal Cellulose. By C. E. Ouignet (GompL rend 108, 
1258—-1259).—Fiiter-paper previously treated with hydrochloric and 
hydrofluoric acids, or carded cotton of the finest quality, is carefully 
dried and immersed in sulphuric acid of 50° B., care being taken to avoid 
a rise of temperature. The cellulose forms a transparent, gelatinous 
mass, which is not affected by contact with a large excess of acid, but 
is rapidly converted into dextrin at 100°. When the acid has been 
completely removed by washing, the colloidal cellulose dissolves in 
pure water. In order to ensure complete removal of the acid, it is 
advisable to finish the washing with alcohol, and it is then dried at 
the lowest possible temperature. 

Colloidal cellulose forms with water a slightly milky solution, 
which is readily filtered, deposits no precipitate even after several 
hours, and is not affected by boiling. It has an orange-yellow colour, 
and is slightly dextrogyrate. Like all colloids it is precipitated 
from solution by very small quantities of sulphuric or nitric acid, 
sodium chloride or sulphate, lead acetate, <fcc. Alcohol in sufficient 
quantity produces the same result. Colloidal cellulose does not 
reduce Fehling’s solution, gives no coloration with iodine, and differs 
from the achrodextrins in being precipitated by small quantities of 
salts. If a solution is dried on marble which has been rubbed with 
vaseline and well polished, it forms brilliant, semi-transparent pelli- 
oules, which swell up slightly in water and then dissolve. If im¬ 
mersed in sulphuric acid of 60° for a short time, or in acid of 55° for 
a longer time, it becomes insoluble in water, and at the same time a 
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small quantity of dextrin is formed. When treated with nitric acid 
it forms nitrocellulose in the same way as ordinary cellulose, and 
becomes slightly less transparent. 

Thin parchment-paper, which has probably been prepared with a 
somewhat weak acid, yields colloidal cellulose to boiling water, but 
thicker paper, which has been treated with stronger acid, is insoluble. 
Parchment-paper may, in fact, be regarded as a cellular tissue, tbe 
pores of which have been filled up with colloidal cellulose. 

0. H. B. 

Bromethylamine and its Derivatives. By S. Gabriel (Ber., 
22, 1139—1154).—When bromethylamine hydrobromide is treated 
with a cold solution of potash and the resultant oil shaken out 
with benzene, a solution of the free base is obtained. On evaporation 
an oil is left which, when exposed to the air, soon solidifies owing to 
the formation of a carbonate. When the solution of the base is 
treated with methyl bromide, tiimethylbromethylammomum iodide is 
formed. When bromethylamine hydrobromide is heated with potas¬ 
sium thiocyanate in aqueous solution, it yields a compound, C 3 H 7 l$ 2 SBr, 
which crystallises in colourless needles, easily soluble in water and 
melting at 172*5—173*5°. This compound is not bromethylamine 
thiocyanate or bromethylthiocarhamide (although isomeric with 
them), but tbe hydrobromide of a new base. Concentrated potash 
liberates the base C 3 H 6 N 2 S, which is soluble in water, alcohol, chloro¬ 
form, and boiling benzene, crystallises in needles and melts at 
84—85°, It is a strong base, its solution colours litmus blue, and 
may be titrated. The hydrochloride crystallises in colourless, fiat 
prisms melting at 198—199°; the picrate forms sparingly soluble 
needles melting at 235°; the aurochloride and plaUnochloride sparingly 
soluble crystals of an orange-yellow and citron-yellow colour re¬ 
spectively. The free base decomposes on distillation, but evaporates 
slowly on the water-bath. Strong hydrobromic acid at 200° partially 
decomposes it with evolution of carbonic anhydride and hydrogen 
sulphide. The base is isomeric with Hofmann's ethylenethiocarh- 
amide (m. p. 194°), and the author therefore proposes for it the 
name ethylenepsetidaiMocarbamide, When oxidised with bromine- 
water, it yields Salkow ski’s taurocarbamic acid, 

NH 3 *C0*NH"CH 2 *GH a «S0 3 H. 


Taking Its mode of formation and its reactions into consideration, 
this base has probably either the constitution— 


CH 2 —S 


. CH**S 

>0Jra ” Am 


>C*NH S . 


If the first of these formulae is correct this base would form the 
first number of tbe series of compounds obtained by Will (Abstr,, 
1882, 723) by the action of ethylene bromide on substituted tbio- 
carbamides. When ethylene, ^-thiocarbaniide is heated with methyl 
iodide in methyl alcohol solution, the metUcdUe, CsHASAfel, is 
obtained. This forms colourless cry state which melt at 1 S 9 '—ISO 1 ', and 
. ye. soluble in alcohol and water. When this methiodide is treated 
: .war potesh it yields eihylene-f-methyUJwmrbamidei CtHgNjS, as a 
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colourless oil. The picrate forms needles melting at 200—203° : the 
platinochloride and aurochbride form long needles soluble in boiling 
water. When oxidised with bromine-water this methylated base 
yields Dittrich’s methyltaurine, lSrHMe*CHo*CH 3 -S0 3 H ; it probably 

_g 

therefore has the constitution and may also be 

CHo-NMe 

looked upon as v-methyl-p-imidothiazolidme. 

When bromethylamine is treated with ethyl thiocyanate, methyl* 
ethylene-yfr-tMocarbamide, 

K> o;NMe 


isomeric with the methyl base just described, is formed. It yields 
glistening needles melting at 90°, and easily soluble in water and the 
usual solvents. It is strongly alkaline, and gives a picrate melting at 
224—226°, an aurockloride, and a platinochloride , all crystallising in 
needles. When oxidised with bromine-water, it yields an acid which 
could not be obtained in a pure state, but probably was methyltauro- 
carbamic acid. This acid when digested with fuming hydrochloride 
at 150—160° yields carbonic anhydride, methylamine, and taurine. 
Besides methyl-^-ethylenethiocarbamide a compound, CsHuN^, is 
formetj which melts at 55—60°, is soluble in alcohol, ether, and 
chloroform, and crystallises in needles. It appears to be acompound 
of methyleihylene--^-carbamide and ethyl thiheyanate. The author 
has obtained the same substance, but in a purer state (m. p. 70°), 
by acting on methylethylene-^-carbamide with ethyl thiocyanate in 
the cold. 

When bromethyleneamine hydrobromide is heated with potassium 
cyanate ethylenepseudocarbamide, 


95* ^>c:nh 


/ITT . r\ 

< or Us> <n ^ 


is formed. This was obtained as an oil, but was not pure. The 
f hydrobromide crystallises iu needles: the picrate forms Ions:, yellow 
needles, soluble in boiling water, and melting at 186—188°. The 
aurochbride yields orange-yellow needles ; the platinochloride micro¬ 
scopic needles, easily soluble in water.. 

Bromethyleneamine yields with carbon disulphide bromethylene- 
dithiocarbamic acid, GH 2 Br-CH 2 *N:H‘CS‘SH, which at once loses 

2 * 


hydrobromic acid and forms pu-mere apt othiazolinc, 


n >C-SH. 


This is easily soluble in the fixed alkalis, and melts at 106—107°. 
Bromine-water oxidises it to taurine. This thiazoiine has strongly 


marked acid properties, and forms metallic salts. When treated with 
potash and methyl iodide it yields the methyl ether > 


as a colourless liquid boiling at 216—-217°, and burning with a pale- 
blue tame. This ether has a sweetish odour, resembling quinoline, 
and differs from the parent compound in having basic properties, and 
feeing soluble in acids. It forms a picrate , an aurochloride, and a 
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platinockloride as crystalline salts. When oxidised with bromine- 
water it yields taurine and methylsnlphonic acid. L. T. T. 

Preparation of Acetylaeetone and its Homologues. By L. 
Claisen and E. E. Ehrhardt (Ber., 22, 1009—1019).—Acetylaeetone 
can be prepared by gradually adding a solution of acetone (75 c.c.) 
in ethyl acetate (100 c.c.), to a boiling mixture of ethyl acetate 
(250 c.c.), and finely divided sodium ethoxide (70 grams), boiling 
for an hour, and pouring the cold mixture into ice-cold water 
(about 500 c.c.). After separating the supernatant ethyl acetate and 
neutral condensation-products, the solution is acidified with acetic 
acid, mixed with a saturated solution of copper acetate (100 grams), 
and the precipitated copper compound separated by filtration. The 
yield of the latter is 30—-40 grams. A simpler method is to treat a 
solution of acetone (5*8 parts) in ethyl acetate (30—35 parts) with 
fine sodium wire (2*3 parts), and, after keeping at the ordinary 
temperature until most of the sodium has dissolved, 'heating for a 
short time on the water-bath. The product is isolated as described 
above. The yield of acetylaeetone is 50—60 per cent, of the acetone 
employed. The diketone is obtained from the copper compound 
(compare Combes, Abstr., 1888, 128) by mixing tbe latter with water 
and ether, adding dilute sulphuric acid with constant shaking until 
the salt is entirely dissolved, and extracting tbe solution with ether. 
100 grams of the copper-derivative yield, as a rule, 60—65 grams of 
acetylacetoue. 

Acetylmesifyl cmde (iicetylangelicylmethane ), 
COMe-CH**CO-CH:CMe 2 , 

is formed in the preparation of acetylaeetone by either of the methods 
described above, and is obtained together with the diketone when the 
alkaline solution is acidified and extracted with ether. It can also be 
prepared by treating a mixture of mesityl oxide and ethyl acetate 
with sodium or sodium ethoxide. It is a colourless oil, boils at 
204—206°, and shows all the properties of a /3-diketone; it dissolves 
in aqueous alkalis; alcoholic solutions give a red coloration with 
ferric chloride, and copper acetate precipitates a crystalline, olive- 
green copper compound from aqueous alcoholic solutions. > The copper 
compound, (CsHnCb^Cn, melts at 123°, and is readily soluble in 
alcohol, ether, benzene, and light petroleum. 

A compound, Ci 2 H iS 0, is also formed in the preparation of acetyl- 
acetone, together with mesityl oxide and isophorone; it boils at 
238—242°, and is probably identical with xylitone, obtained by 
Pinner (Abstr., 1882, 941) in the preparation of phorone, as it is, 
formed in considerable quantities when phorone is treated with sodium 
ethoxide in ethereal solution. 

The following diketones were prepared by the method described 
above, but as the higher members, especially acetylmethyl hexyl 
ketone, are sparingly soluble in alkali, after pouring the crude pro¬ 
duct into ice-cold water, the solution is acidified with acetic acid 
before separating the ethyl acetate, and the whole extracted with 
ether. After evaporating the ether and ethyl acetate the residue is 
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dissolved in dilute alcohol, precipitated with copper acetate, and the 
copper compound treated as described above. 

Acetylpropionylmethane , COEt*CH 3 *COMe, is a colourless oil boiling 
at 158°; sp. gr. = 0*9538 at 15°. The copper compound, (C 6 H 9 0 2 ) 3 Cu, 
crystallises from hot alcohol in slender, blue needles melting at 179°. 

Acetylhutyrylmethme , COPr*CH 2 *COMe, prepared as described 
above, is a colourless oil boiling at 174—175°, sp, gr. = 0*9411 at 15°. 
This diketone can also be obtained by treating ethyl butyrate with 
acetone and sodium etboxide. It is converted principally into acetic 
acid and butyric acid when boiled with alkalis. The copper compound 
crystallises in blue needles melting at 160—161°. The azobenzene - 
derivative, COPr*CH(H 2 Ph)*COMe, crystallises in yellow prisms, and 
melts at 55°, 

Acetyllieptoylmethane, CeHi^COCEVCOMe, is a liquid boiling at 
228—229°. The cq^er-derivative, (CioHi 7 Oo) 2 Cu, is a blue, crystalline 
compound melting at 122°. 

Acetylpropionyleth/me , COMe*CHMe*COEt, is formed when diethyl 
ketone is treated with ethyl acetate under suitable conditions, but it 
is difficult to separate from the ethyl acetoacetate, which is formed 
at the same time, as the diketone does not give a precipitate with 
copper acetate. It is freed from ethyl acetoacetate as completely as 
possible by fractional distillation, dissolved in aqueous alcohol, treated 
with an ammoniacal solution of copper oxide, and the blue, crystalline 
copper-derivative, (CtHhO^Cu (m. p. 192°), purified by recrystallising 
from a mixture of benzene and light petroleum. The diketone is a 
colourless oil boiling at 167—170°. 

Prom a study of the behaviour of various ^-diketones, substituted 
diketones, ketoethereal salts, ethereal salts, and ketoaldehydes towards 
copper acetate and ammoniacal copper oxide solution, the authors are 
of the opinion that, as far as their action on the hydrogen of neigh¬ 
bouring methyl- and methylene-gronps is concerned, the radicles 
phenyl, carboxefhyl, benzoyl, acetyl, and formyl form a series the first 
member of which (phenyl) has the least, and the last number' (formyl) 
the most influence. P, S. K. 


Action of Diamines on Diketones. By A. Combes ( Gompt . 
rend., 108, 1252—1254).—Ethylenediamine (2 mols.) acts energetic¬ 
ally on aeeiylacetone (1 mol.) with development of heat and libera¬ 
tion of water, and when the product cools, it forms a white, crystalline 
mass, which after recrystallisation melts at 111°. It cannot be dis¬ 
tilled nnder ordinary pressure, but boils at about 245° in a vacuum. 
It has the composition and most probably the constitution 

C 2 H 4 (ITOMe'CH 2 Ac) s , each amido-group in the diamine having re¬ 
acted with a carboxyl-group. This view is supported by the fact 
that with copper acetate it yields a beautiful violet precipitate of the 
composition C^H^KoOoCtl, almost insoluble in water, but easily 
soluble in alcohol or chloroform, from which it crystallises in very 
thin rhomboidal lamellae melting at 137°, This salt most probably 
CH a dS:CMe*OHAc „ 

has the constitution ^ Mineral acids deeom- 
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pose the compound into ethylenediamine and acetylacetone, but the 
action of dry hydrogen chloride in presence of absolute alcohol yields 
a crystalline dihydrochloride, C 12 HaoN 3 0 2 , 2 HCl, melting above 280°. 

Metacresylenediamine melting at 99° acts on acetylacetone at 100° 
■with elimination of water and formation of a syrupy substance which 
when heated with sulphuric acid, diluted with water, and saturated 
with ammonia, yields the compound C 12 & 14 N 2 in the form of slender, 
white needles which are quite insoluble in water and melt at 191°. 
Acetylacetone is formed at the same time. The base, C 12 HuN 2 , forms 
a yellow monohydrochloride and an orange-yellow, crystalline platino- 
chloride, 2Ci 2 Hi 4 br 2 > H 2 PtCI 6 . The mercurochloride is pale-yellow, and 
dissolves in water; the chromate is pale-yellow, and on very slightly 
heating forms a black, amorphous, insoluble mass similar to that 
formed by aniline chromate. The base is amidotrimethylquinoline, 
formed by the action of acetylacetone on one only of the amido- 
gronps in the cresylenediamine. The other amido-group remains 
unattached, and yields a diazo-derivative. C. H, B. 

Thio-derivatives of Ketones- By E. Fromm and E. Baumann 
(Ber., 22, 1035—1045).— Trithioacetone , G 9 Hi a S 3 , is obtained when 
hydrogen sulphide is passed into a well-cooled mixture of acetone and 
concentrated hydrochloric acid, and is precipitated as a heavy oil on 
adding water. It solidifies at a low temperature, and can be purified 
by recrystallising from very cold alcohol, from which it separates in 
long, colourless needles, melting at 24°, insoluble in water, but readily 
soluble in ether, chloroform, benzene, and alcohol. It boils at 
225—230° with partial decomposition, but it distils undecomposed 
under greatly reduced pressure (b. p. 130° at 13 mm.). From mole¬ 
cular weight determinations by Raoult’s method its molecular formula 

is CgHjeSa, and its constitution is most probably CMe 2 <^g, 0 ^^]>S. 

In alcoholic solutions lead acetate produces a bright yellow, and 
mercuric chloride a colourless precipitate; silver nitrate also gives a 
colourless precipitate, which, however, rapidly darkens owing to the 
formation of silver sulphide. When boiled with alkalis, or when 
heated with phenylhydxazine, it is decomposed with separation of 
sulphur, but when heated alone for a long time at about 2 Q 0 P it is 
entirely converted into diihioaeetone. 

A sulphone {tritMoawtone pentoxide), C 9 H, 8 S 3 05 , is formed when tri¬ 
thioacetone is oxidised with potassium permanganate in benzene or 
chloroform solution. It crystallises in needles, softens at 230°, and 
sublimes when carefully heated, but has no well-defined melting 
point. It is very sparingly soluble in water, alcohol, ether, .and 
glacial acetic acid, and is very similar in properties to the oxidation 
product of dithioacetone (compare Autenrieth, Abstr., 188?, 433). 
s TetraiMopmtone, C 35 H« 8 S 4 , is formed, together with other more vola¬ 
tile compounds, in the preparation of trithioacetone^, and .remains when - 
the crude oil is submitted to fractional distillation. It crystallises 
from tot alcohol in long, colourless needles, melts at I 7 l\' and is 
moderately soluble in ether and alcohol, hut insoluble in water. The 
quantity of tetrathiopentone produced depends on the concentration 
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of the hydrochloric acid employed, and the best yield (16 grams) is 
obtained when anhydrous hydrogen chloride as well as hydrogen sul¬ 
phide is passed into a well-cooled mixture of acetone (100 grams) 
and concentrated hydrochloric acid. This compound is also formed 
when hydrogen sulphide is passed into a well-cooled mixtnre of 
acetone and 60—90 per cent, sulphuric acid. IT. S. K . 


Products of the Action of Chlorine on Phenol in Alkaline 
Solution. By A. Hantzsch (Ber.. 22, 1288—1268 ; compare Abstr., 
1888, 130). —The following experiments prove that the acid C 6 B 5 Ch 04 , 
which is formed by the action of chlorine on phenol in alka¬ 
line solution (compare Hantzsch, Zee. cit), has the constitution 

§£H> Qg 2 ^>C(OH)*COOH, and is therefore a trichlorodihydroxy- 

pentenecarboxylic acid. The acid C 6 H 6 CL0 4 , obtained from the 
trichloro-compound by reduction, is analogously constituted, and is a 
dichlorodihydroxypentenecarboxylic acid, 


C(OH)*CHCl 
CCl-CHa 


>C(OH)-COOH. 


When trichlorodihydroxypentenecarboxylic acid or the ammonium 
salt is carefully warmed with the calculated quantity of chromic acid 
in aqueous solution, carbonic anhydride is evolved, and on evaporating 
the ethereal extract, a thick oil remains. This compound cannot be, 


obtained in crystals; it is very readily decomposed by alkalis, even by 
ammonia, and it gives the reactions for ketones most distinctly. Its 

CfOHVCCh 

constitution is most probably - >CO. 


Trichlorodihydroxypentenecarhoxylic acid is completely decom¬ 
posed when treated with bromine in alkaline solution, yielding tri¬ 
halogen methane-derivatives, hut when warmed for an hour at 120° 
v^ith excess of bromine in aqueous solution, it is converted into car¬ 
bonic anhydride, oxalic acid, and dichlorotetrahromacetone. 

CCI 2 BrCO*CBr 3 , crystallises unchanged 
from concentrated nitric acid, melts at 80—81°, and is readily soluble 
in ether and chloroform. It is immediately decomposed when treated 
with ammonia in aqueous, alcoholic, or ethereal solution, and on add¬ 
ing water (to the alcoholic solution) a compound,, CBr 3 *CO*lSrH« 
4- 2CC2 2 Br*OONH 2 , is precipitated in quadratic plates melting at 
130°. This decomposition proves that dichlorotetrabromacetone has 
the constitution assigned to it above. 

Chromic acid converts dichlorodihy droxypen tenecarboxylic acid 
into a ketone-like oxidation product similar to that obtained from the 
trichloro-acid. Bromine in aqueous solution seems to have the same 
action as chromic acid when an equivalent quantity only is used, 
yielding an oil which combines energetically with phenylhydrazine. 
Dichloiodihydroxypentenecarboxylic acid is decomposed by excess of 
bromine and, water, yielding monochloropentabromacetone; this 
reaction takes place slowly, even at the ordinary temperature, but 
it is best to heat at 100° for a short time. 


von. nvi. 
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Gliloropeiitabromacetone , CCIBivCO*CBr a , crystallises from hot nitric 
acid and melts at 91—92°. It is decomposed by ammonia, yielding 
the compound CBiyCO'NIEL *+* 4CClBr2*CO*NE[2, which melts at 124*5°. 
All perhalogen acetone-derivatives seem to be decomposed in this 
way; trichlorotribromacetone, CC] 2 BrCO*CClBr 3 , for example, yields 
neither chlorodibromacetone (m. p. 125°) nor dichlorobromacetone 
(m. p. 139°), but a molecular compound which melts at 133*5°. 

Tri- and dLehlorodihydroxypentenecarboxylie acids ar.e decomposed 
by sulphuric acid with evolution of hydrogen chloride, yielding 
dichloro- and ehloro-diketoamenylearboxylie acids respectively. 

e~DicM&ro-x-8-diketoamenylcarboxyl£c acid , 

cooh*co-ch:ch-oo-ohcv 

is obtained when, pure, finely-divided trichlorodihydroxypentene- 
carboxylic acid or its ammonium salt is gradually added to a large 
volume of concentrated sulphuric acid, the solution kept until evolu¬ 
tion of hydrogen chloride ceases, then very carefully mixed with well- 
cooled water, and the whole repeatedly extracted with ether. As the 
acid is very readily soluble ip. water, alcohol, ether, &c., it is best 
purified by pressing on a porous plate and washing with alcoholic 
benzene, in which it is only sparingly soluble. It separates from 
water in small, nodular, very hygroscopic crystals, melts at 150—151° 
with decomposition, and gives a deep red coloration with ferric chlo¬ 
ride. It decolorises bromine-water immediately, but the product is 
vety unstable and cannot be isolated. Lead, silver, and mercurous 
nitrate produce colourless precipitates in neutral aqueous solutions. 
The silver salt, CsHaChOaAgs, is a. white powder. The ammonium 
salt, CfiBUChCh 4- 2KH 3 4- H‘ 3 0, crystallises in quadratic prisms, 
melts at 106° with decomposition, and is very readily soluble in water 
but only very sparingly in alcohol. 

. When a, solution, of phenylhydrazine acetate is added to a mode¬ 
rately concentrated aqueous solation of the aqid, a turbidity is pro¬ 
duced, and after,some time an orange, semi-crystalline tetrahydrazone 
separates from the solution. This compound, which seems to be 
formed by the combination of 4 mols. of phenyl hydrazine with 
1 mol. of the acid, dissolves in alcohol, ether, and benzene with a 
yellow coloration, but is insoluble in water. It gradually turns 
brown on exposure to the, air, and when heated, is completely 
decomposed, but without melting. The acid does not combine with 
orthotoluylenediamine. 

GhlorodikeioamemjIcarboxyliq acifl, COOH'CO’CH.’CH'OO'OH^Ol, 
can be prepared by treating diehlorodihydroxypentenecarboxylic acid 
with concentrated sulphuric acid, and isolating the product exactly as 
described above, but it can also be obtained by gradually adding 
zinc-dust to a slightly ammoniacal solation of the dichlorodiketo-acid 
until no further evolution of heat is perceptible. It crystallises from 
ether very slowly in small, quadratic? prisms, melts at 121° with de- 
coinposition, and, in properties, resembles the preceding compound. 
The diver salt has the composition G 6 H 3 C]0 4 Ag2 + H 3 0, The 
dfoydrwsme, GisH# GlNiQ* is very similar to the tetrahydrazone de¬ 
scribed above. 
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• When ebloro- or dichloro-diketoamenylcarboxylic acid is "heated in 
small quantities at a time, water and hydrogen chloride are evolved, 
and finally chloro- or dichloro-diketopentamefchylene, as the case may 
be, distils and quickly solidifies. Both these pentametbylene-deriva- 
tives are colourless, crystallise very readily, and are readily solnble in 
warm water and most ordinary solvents, but only sparingly in cold 
water. They have both a sweet, barring taste and, a sweetish, rather 
phenol-like smell. They react neutral towards litmus, but they form 
salts from which the original diketo-derivatives are obtained on treat¬ 
ing with acids. They are. decomposed by warm alkalis or baryta, 
yielding humus-like substances, and they form dihydrazones with 
phenylhydrazine, but they do not react with orthodiamines. 

CH/CO 

Dichlorodiketopentamethyleiie , qu".qo^COI^ * formed as. stated 

above, crystallises in needles, melts at 118—119°, and sublimes 
readily, but it cannot be distilled without decomposition taking* place. 
It gives an intense red coloration with ferric chloride and is very 
stable towards concentrated sulphuric acid. A crystalline, unstable 
ammonium salt is obtained when an ammoniacal' solution is evaporated 
over sulphuric acid. A solution of this salt gives white precipitates 
with, lead, silver, mercurous and mercuric nitrates, a green precipitate 
with copper salts, and an. intense red c doration with ferric chloride, 
"fflfhen dichlorodiketopentamethylene is treated with cold concentrated 
soda, a colourless sodivm» salt, readily soluble in water but sparingly 
in alkalis, separates from the solution; on warming, complete decom¬ 
position ensues. Dichlorodiketopentamethylene is not oxidised by 
excess of bromine at the ordinary temperature, and only with diffi¬ 
culty by chromic acid, but it is readily decomposed by potassium per¬ 
manganate, yielding oxalic acid and carbonic anhydrite. The 
tUhydrazone , CJB^Ci 2 (N 2 HPh) 2 , is colourless when freshly precipitated, 
but it soon turns, redt; it melts at about 84° with partial decom¬ 
position. 

CHBrCO 

BromodicMorodihetop entamethy lene, i ^ _ %»CC1 2 > prepared by 

OHs*— GO 

treating the dichloro-derivative with bromine and water, crystallises 
from, warm water in shining needles melting at 67°. 

Gklorodiketopentamethylene , * ~ nn >CH(i)l, can be obtained in 

Gjl12*wU 

small quantities by reducing the dichloro-derivative with zinc-dust in 
aqueous solution, but it is best prepared by distilling chlorodiketo- 
amenylcarboxylic acid as described above. It melts at 137% com¬ 
bines with phenylhydrazine, and is very similar to the dichloro- 
compound- in appearance and properties. Alkaline solutions gradually 
turn brown, probably the result of oxidation. 

£jq _ftpy 

OrthodiJcetoehlcropentamethylerie^Q^ ^ ^ H 2 (compare Hanizsch, 

lac* cit.) y is much more insoluble and far more unstable than the 
1.3-diketone described above. The hydrochloride of the azine, 
CAHu^CljHCl 4* 2H 2 0, is precipitated in a semi-crystalline condi¬ 
tion when the yellow sodium salt (loc. oit.) is dissolved in water and 

3 m 2 
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the solution gradually poured into a dilute hydrochloric acid solntion 
of orthotoluylenediamine, with constant stirring. It is a brownish- 
red substance, very sparingly soluble in all solvents, and cannot be 
obtained in a pure condition. 5 1 . S. EZ. 

TrichlorodihydroxypeiiteBeearbosylic Acid. By 0. Hoff- 
MAOT (Ber., 22, 1263—1270). — Trichlorodihydroxypentenecarb- 
oxylic acid (compare preceding Abstract) is best prepared by 
dissolving phenol (40 grams) in 10 per cent, soda (800 grams), 
diluting to 1500 c.c., and passing a rapid stream of chlorine through 
the well-cooled solution until the colour, which at first changes to 
light-brown and then to black, has finally become a light chocolate- 
brown, which is generally the case in about 1^ hours. After keeping 
for an hour, the solution is filtered and the ammonium salt isolated as 
previously described (Hantzsch, Abstr., 1888, 130). The quantity of 
ammonium salt obtained is always more than 50 per cent., frequently 
66 per cent, and sometimes as much as 100 per cent, of the phenol 
employed. 

Methyl trichlorodihydroxypentenecarboxylate is readily hydrolysed 
by cold alkalis. 

Methyl dichbrodiJiydroxypentenecarboxylate, CsHsChCVCOOMe, pre¬ 
pared by passing hydrogen chloride into a methyl alcoholic solution 
of the acid* crystallises from alcohol in rhombic plates, melts at 
177—178°, and is readily soluble in alcohol and ether but only 
sparingly in water; it is quickly hydrolysed by cold alkalis, 

Trichlorodihijdroxy-u-picoline, * S Gained 

when methyl txichlorodihydroxypentenecarboxylate is heated in a 
sealed tube for 15 minutes, at 80°, with a saturated methyl alcoholic 
solution of ammonia; the product is evaporated to a syrup and the 
residue recrystallised from a small quantity of hot water. It forms 
well-defined, rhombic crystals, containing 4 mols. H 2 0, three of 
which are given off at 70— 80°, the remainder only gradually at 
130—135°. It melts at 193—194°, is insoluble in ether, and only 
sparingly soluble in cold water, but more readily in hot water and 
alcohol. It crystallises unchanged from concentrated hydrochloric 
or sulphuric acid, it is not acted on by nitrons acid even in boiling 
aqueous solution, and is only slowly decomposed by boiling alkalis. 
It has a neutral reaction, but dissolves in soda or ammonia, and, 
the solutions give a white precipitate with silver nitrate, and a 
greenish-white precipitate with copper sulphate. The ammonium 
salt is crystalline. It does not react with hydroxylamine nor with 
phenylhydrazine. The diacetyBde rivatire, C 6 NH 2 01 3 (OAc)« + 2H a O, 
prepared by boiling trichlorodihydroxypicoline for a long time with 
acetic anhydride and precipitating the product with ammonia, 
crystallises from alcohol, melts at 184—185 u , and is almost insoluble 
in water but soluble in alcohol and ether. 

IHeM(mdihydroxy-a-picoUne, 

can f be 

,#£wgd by heating methyl^ dichlorodihydroxypentenecarboxylate, 
with alcoholic ammonia, hut it is best prepared by reducing, 



ORGANIC CHEMISTRY, 


857 


the preceding compound with sodium amalgam or, better still, with 
zine-dust and ammonia. As soon as addition of zinc-dust produces 
no further evolution of heat, the whole is warmed to 50°, and the 
filtered solution evaporated. It crystallises in rhombic prisms, melts 
at 193—194°, and resembles the trichloro-derivative in appearance 
and properties except that it is much more soluble in water. 

Attempts to convert the two chlorodihydroxypieolines into simple 
pyridine-derivatives were unsuccessful. They are completely de¬ 
composed, with evolution of ammonia, when distilled with zinc-dust, 
but no pieoline is formed. When warmed with phosphoric chloride, 
they yield oils, which are not reconverted into the original com¬ 
pounds by treating with water or alkalis, but a crystalline substance 
is formed at a higher temperature. This compound (perchlorobutine) 
is best prepared by beating with excess of phosphoric chloride at 
340—350° for 10 hours. It has the composition C 4 C1 6 , melts at 32°, 
boils at 268—269° with slight decomposition, and has probably the 
constitution CCl 2 tCCl'CCKCCl 2 . F. S. K. 

Aldeliydegalactonic Acid. By H. Ejliaxi (Ber., 22, 1385— 
1386). —If, in the preparation of carboxygalactonic acid (this vol., 
p. 589), the product obtained by oxidising galactosecarboxylic acid 
with dilute nitric acid is allowed to remain in contact with quicklime 
for some days instead of being at once evaporated, large, colourless, 
prismatic crystals of the lactone of aldeliydegalactonic acid , 

0H-CH<^ 0 ^>CH-CH( 0 H)-CH(0H)-C0H, 

are obtained, the yield amounting to about 10 per cent, of the 
galactosecarboxylic acid employed. The lactone is readily soluble in 
hot water, becomes yellow at 190°, and melts with decomposition at 
205—206°, reduces an alkaline copper solution, and yields a sparingly 
soluble hydrazone, O^H^l^Oe, which melts at 166° with decomposi¬ 
tion. On oxidation with bromine-water it is converted quantitatively 
into carboxygalactonic acid. W. P. W. 

Preparation of Gluconic AeicL By A. Hjssttkr (Ber., 22, 
1049 ; compare Herzfeld, Abstr., 1888, 807 ).—Mercurous gluconate, 
(G$H. n Oj)iE.gz, separates in long, colourless needles when an aqueous 
(about 10 per cent.) solution of glucose is boiled with yellow mercuric 
oxide until reduction is complete, and the solution filtered; seemingly 
no other products are formed in this reaction.. This salt is insoluble 
in alcohol and only sparingly soluble in cold, but readily in hot 
water. When heated at 100°, it turns grey, and when boiled for a 
long time with water it is decomposed with separation of mercurous 
oxide. The free acid can be obtained by decomposing the salt with 
hydrogen sulphide. The yield is very satisfactory. F. S. K. 

Ammonimm Malonates. By Massoju (GompL rend 108, 1060— 
1061).—The heat of neutralisation of malonic acid by the first 
equivalent of ammonia is 12T4 Cal., and by the second equivalent, 
13*90 Cal.; total 25*94 Cal. 
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Ammonium ‘hydrogen mahnate forms brilliant, colourless, very 
deliquescent, anhydrous crystals; heat of dissolution at 16 = 
-6-01 Cal. 

CsHiO* solid 4- $TH 3 gas = C S H 3 0 4 NE4 solid, develops +2278 Cal. 

The normal malonate readily loses ammonia when its solution is 
concentrated, as Finkelstein has previously observed. It can be 
obtained by passing ammonia over the dry ammonium hydrogen 
malonate, when it forms a white, very deliquescent powder; heat of 
dissolution at 15° =—2*53 Cal. 

C fc H 4 0 4 solid + 2NH 3 gas = C 3 H 2 0 4 (NIf 4 )2 
"solid... *... .. develops +41’015 Cal. 

The values for the ammonium malonates are intermediate between 
those observed with the oxalates and succinates, a result already 
obtained with the corresponding sodium and potassium salts. 

0. H. B. 

Oxalo-molybdie Acid and its Salts, By E. Pochard (0<mpt. 
rend,, 108, 1052—1055).—Molyhdie anhydride 'dissolves in oxalic 
acid, forming a syrupy liquid which was mentioned by Berzelius but 
has not been investigated. If this product is dissolved in dilute 
nitric acid and allowed to evaporate spontaneously in dry air, it 
yields large, monoclinic crystals of the composition H 2 C 2 04 ,H 2 Mo 0 4 , 
which dissolve in cold, and more rapidly in hot water, forming a 
colourless* strongly acid liquid. The dominant faces ’ of the crystals 
are p and k\ with the face l*-, the ratios of the axes being 
a ; h : c = 0*9472 ; 1: 1*0729, and the angle ph 1 = 93° 52'. The forma¬ 
tion of crystals is due to the insolubility of the compound in strong 
nitric acid. The same product is obtained by dissolving the hydrate 
Mo0 3 ,2H 2 0 in oxalic acid. 

Oxalo-molybdates are formed by direct neutralisation or by double 
decomposition. The sodium salt is soluble and forms colourless 
crystals; the silver salt is insoluble in hot water, but dissolves readily 
in ammonia. The barium salt forms a heavy, white, crystalline pre¬ 
cipitate. 

Oxalo-molybdie acid is uot affected by light when dry, but if moist it 
becomes blue. Paper moistened with a solution of the acid and dried 
in the dark, becomes blue on exposure to light. Solutions of the acid 
remain colourless even in sunlight, and only the walls of the vessel in 
which it is contained become blue. The blue substance disappears 
on treatment with water. Paper moistened with a solution of tb© 
acid, dried, and heated, becomes black and the colour is not affected 
by water, C. H. B- 

Ethereal Salts of Cyanomalonic Aeid. ByA. Bailee ( Am . 
Ghim. Phys.^ 16, 403—432 ).—Ethyl cyanomahnate, CN*CH (COOEt) 2 , 
can be prepared by passing cyanogen chloride into a cooled alcoholic 
solution of ethyl sodomalonate. The alcohol is evaporated, the residue 
treated with water, shaken with ether to remove unchanged ethyl 

ja&lon&te, and fhe ethereal extract washed with dilute sodium ear- 

m%■* . 1 ' 11 r . ' 
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bonate solution until tbe washings give no red coloration with ferric 
salts ; tbe aqueous and sodium carbonate solutions are mixed together, 
evaporated, acidified with sulphuric acid, and the precipitated oil 
extracted with ether. The product is then dissolved in sodium car¬ 
bonate, the filtered solution acidified, the oil washed with water, 
dried and fractionated under reduced pressure (25 mm.). Ethyl 
cyanomalonate can also be prepared by treating an alcoholic solution 
of ethyl sodocyanoaeetate with ethyl chlorocarbonate and heating the 
mixture on the water-bath. It is a colourless oil, boils under reduced 
pressure (25 mm.) with considerable decomposition, and slowly turns 
red on exposure to the air. It is only sparingly soluble in water, but 
more readily in alcohol, ether, and alkalis. It has an acid reaction, 
decomposes carbonates with evolution of carbonic anhydride, and gives 
an intense blood-red coloration with ferric salts. The ammonium- 
derivative, CN*C(NH 4r )(OOOEt) 2 , crystallises in small prisms and is 
soluble in alcohol. The so^wra-derivative, CN*CNa(COOEt) 2 , is 
crystalline and readily soluble in water and alcohol. The crystalline 
calcium-de rivative (-f 2^H 2 0) loses its water at 120°, and is more 
readily soluble in alcohol than in water. The barium-derivative 
(-f-4H 2 0) crystallises in long, prismatic needles, readily soluble in 
alcohol and boiling water; it melts in its water of crystallisation and 
only becomes anhydrous at about 130°. The Zeu^-derivative crystal¬ 
lises in needles and is soluble in alcohol, but only sparingly in water. 
The ferric derivative, Fe 2 [C(CN)(COOEt) 2 ] 6 , prepared by treating a 
soluble metallic derivative of ethyl cyanomalonate with a ferric salt, 
crystallises from ether in red needles, and is soluble in alcohol hut 
insoluble in water. 

Methyl cyanomalonate , prepared from metbyl sodomalonate and 
cyanogen chloride as described above, is a reddish oil. The sodium - 
derivative, CN*CNa(COOMe) 2 , crystallises from water in long 
needles, and is soluble in water and alcohol; the solutions give a red 
coloration with ferric salts. The fiaW'wm-derivative, 

[CN^COOMe^Ba + 3H 2 0, 

crystallises from alcohol in prisms or quadratic plates. 

E. & K. 

Combination of Normal Magnesium and Lithium Molybdates 
■with Tartaric Acid. By B. GrEtoz (Gompt rend 108, 942—945; 
compare Abstr., 1888, 97 and 938, and 1887, 540).—1*25 grams of tar¬ 
taric acid was mixed with normal magnesium molybdate in proportions 
varying from one-twelfth of an equivalent to 5 equivalents, together 
with sufficient water to bring the bulk of the solution to 50 c.c. at 16 p . 
The rotatory power was measured in a tube 1G5*7 mm. long, the 
rotatory power of the tartaric acid alone being 0° 22'. The rotatory 
power of the mixture increases with the proportion of magnesium molyb¬ 
date up to 1 equivalent, then again increases at a constant rate, which 
is 25 per cent, higher than the first rate, np to 1‘5 equivalent. Above 
this point, the effect produced by equal weights of the salt gradually 
diminishes, and the rotatory power attains its maximum when 
2 equivalents of the salt have been added,. Any farther addition of 
the meiybdate causes a slight reduction in the rotatory power, At 
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first complete combination takes place with, formation of the com¬ 
pound MgMoO^CJEtfiOe, and afterwards the compound 

MgMoO^CiHeOe, 

which has a rotatory power 87*7 times that of the tartaric acid which 1 
it contains, and is not materially affected by further quantities of the 
molybdate. 

With lithium molybdate, the phenomena are of precisely the same 
order. The componnd Li 2 Mo 04 , 204 H 6 0 6 is first formed and then the 
compound L^MoOi^HsOe, the rotatory power of which is 35 times 
that of the tartaric acid which it contains. 

These results are strictly analogous to those obtained with sodium 
and ammonium molybdates and with sodium tungstate ( loc . dt.\ and 
it may he stated as a general result that those compounds of tartaric 
acid with normal tungstates and molybdates which have a maximum 
rotatory power consist of equal molecular proportions of the acid and 
the salt 0. H. B 

Ethyl Ethoxy-a-pyronedicarboxylate. By M. Guthzeit and 
0. Dressel ( Ber 22,1413—1430) —Ethyl ethozy-u-pyronedicarloxyl- 

ate, is formed when ethyl dicarhoxy- 

glutaconate in quantities of from 20—30 grams is carefully boiled under 
a pressure of 15 mm* until the evolution of white vapours has almost 
ceased and the temperature has risen to about 200 ° ; the contents^!-- 
the distilling flask are then allowed to cool, and the solid extracted 
with small quantities of ether to remove the red decomposition pro¬ 
ducts* During the reaction, one molecular proportion of ethyl alcohol 
is eliminated from the ethyl dicarboxyglutaconate, and the yield of 
the pyrone-derivative amounts to 70 per cent, of the weight pf this 
componnd employed. It is sparingly soluble in cold ether and light 
petroleum, readily soluble in benzene, acetone, chloroform, and carbon 
bisulphide, and melts at 94°. As determined by Raoult’s method, 
using benzene as a solvent, its molecular weight is found to be 287*7. 
It exhibits the properties of a lactone in combining with the element? 
of alcohol, water, and sodium hydroxide to form derivatives of dicarb- 
oxyglutaconic acid, and its relation to 7 -pyrone is shown, by its 
conversion into a-pyridone by the action of ammonia. 

When boiled with concentrated hydrochloric acid or with aqueous 
potash in a reflux apparatus, ethyl efchoxy-a-pyronedicaiboxylate is 
converted into glutaconic acid. Ethyl alcohol does not dissolve it 
appreciably in the cold, but combination ensues with the formation 
of ethyl dicarboxyglutaconate if the two compounds are allowed to 
remain in contact for 24 hours. This reaction explains the statement 
that ethyl dicarboxyglutaconate distils with partial decomposition 
at 270—280° under the ordinary pressure (Conrad and Guthzeit, 
Awnalen, 222, 251), since the products of its decomposition, ethyl 
alcohol and ethyl ethoxy-a-pyronedicarboxylate, would combine, in the 
receiver with the formation of the apparently unchanged compound ., 
***** ■* ^ oxy-a-pyronedicarboxylate also combines with equi- 

proportion of either* normal propyl ornoripalbniyl ^eohol, 
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forming salts of diearboxyglutaconie acid, which, when heated in a 
vacuum, yield propyl and butyl alcohol respectively, with, the for¬ 
mation of ethyl ethoxy-a-pyronedicarboxylate. Ethyl isaconitate 
(Conrad and Guthzeit, loc. cit.) is formed with the evolution of 
carbonic anhydride when the pyrone-derivative is allowed to remain 
in contact with water for some weeks, or when it is treated with the 
calculated quantity of sodium hydroxide in dilute aqueous solution 
and the resulting yellow solution at once saturated with hydrochloric 
acid. 

, Ethyl ethoxy-a-pyronedicarboxylate dissolves in aqueous ammonia, 
forming a yellow liquid from which hydrochloric acid precipitates a 
compound having the composition CnNH 13 0 6 . This crystallises from 
ether in slender, matted needles, melts at 155°, is readily soluble in 
ether, alcohol, and hot water, the solution having an acid reaction, and 
evolves a distinct pyridine odour when heated with zinc-dust. When 
boiled with concentrated aqueous soda and the solution precipitated 
with hydrochloric acid, it is converted into ethoxy-ct-pyridonedi- 
carboxylic add, [OH : COOH : COOH : OEt = 2 : 3 : 5 : 6 ], which 
crystallises with 1 mol. H 2 0 in slender needles and melts at 179° with 
the evolution of carbonic anhydride. W. P. W. 

Aconitic Triamide. By E. Hotter (Ber., 22, 1077—1079; com¬ 
pare Schneider, Absfcr,, 1888, 464).— Aconitic triamide , CeH^Oa, is 
formed when ethyl aconitate (1 part) is kept for a week with very 
concentrated ammonia. The ethereal salt gradually solidifies to a 
mass of slender needles, which can be purified by washing with strong 
ammonia and recrystallising from water. It is insoluble in absolute 
alcohol, ether, and chloroform, but very readily soluble in hot water, 
the light yellow solution gradually turning green on exposure to the 
air. The moist substance becomes green when kept over sulphuric 
acid, but it can be dried over anhydrous calcium oxide in an atmo¬ 
sphere of ammonia without decomposition taking place. When heated 
at 250° it turns brown and is completely decomposed at 260°, but 
without melting. The ammoniacal mother-liquors from the triamide 
yield, on acidifying, a small quantity of a compound, probably 
citrazinic acid, insoluble in water; if the ammonia employed in the 
reaction is not sufficiently concentrated, citrazinic acid alone is 
formed. F. S. K. 

Substitution of the Methyleue-hydrogen-atoms in Benzyl 
Cyanide. By A.Eo$soiYMo(.Ben,22,1233—1238 5 compare Janssen, 
this vol., p. 596, and Keure, ibid., p. 597),— Propylbenzyl cyanide, 
CHPrPh-CH, can be prepared by boiling benzyl cyanide (1 mol.) for 
two hours with propyl iodide (1 mol.) and solid caustic soda. The 
mixture is then treated with benzaldehyde and sodium ethoxide to 
convert the unchanged benzyl cyanide into pbenylcinnamonitrile, 
from which the product is separated by fractional distillation. It is 
a colourless liquid boiling at 260—261*\ 

Propylphenylacetic add, CHPrPh*COOH, prepared by heating the 
cyanide at 180—190° with hydrochloric acid, crystallises from light 
petroleum in small, colourless needles melting at 51—52°. 
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Bmzylpropylbenzyl cyanide , CH 3 Ph*CPrPh*CN, prepared by treat¬ 
ing propylbenzyl cyanide with benzyl chloride and caustic soda as 
described above, crystallises from light petroleum in colourless 
needles, melts at 63° and boils at 330—340°. 

Amylbenzyl cyanide , CsHn’CEPLrCISr, is a colourless liquid boiling 
at 276°. 

B&nzylamylbenzyl cyanide , OHaPlrCPh^N^CsHir, separates from 
alcohol in colourless, nodular crystals melting at 73—74°. 

Hexylbmzyl cyanide boils at 287, heptylbenzyl cyanide boils at 327°, 
a nd odylbenzyl cyanide boils at 328°. The last three Compounds are 
yellow oils and do not Combine with benzyl chloride. P. S. K. 

Alkylene-derivatives of Fhenyiic Ethers. tBy h. Gattermann, 
Maisch, and Ehrhardt (Ber., 22,1129—1133).—The authors extended 
the Friedel-Craflt reaction to syntheses from the chlorides of acid 
radicles and phenylic ethers, and whilst obtaining the expected ketones 
(acetoanisoil, acetophenetoil, benzanisoil, and the aceto- and benzo- 
derivatives of varioas «- and 0-naphthyl ethers were easily prepared) 
an unexpected reaction was observed. When propionic chloride was 
heated with anisoil and aluminium chloride, scarcely any of the 
expected ketone was obtained, but in place thereof the compound 
OHMelO(C6H 4 *OMe) 2 . This compound forms silky scales, sparingly 
soluble in alcohol aUd melting at 100—101°. The molecular weight, 
determined by Raoult’s method, gave 233 and 242, the formula 
requiring 254. When heated with an acetic solution of chromic 
acid, it yields paradimethoxybenzophenOne. With hydroxylamine it 
gives an oxime melting at 132—133°. Under like conditions phene- 
toil yields the corresponding etrhffiderivative, (C 6 H 4 *OEt) 2 :CX)HMe, 
which melts at 76—77°, and in other respects is exactly analogous to 
the methyl-compound. When bromine-vapour coiUes in contact with 
these compounds they at once assume a brilliant violet colour which, 
however, disappears after about half a minute to reappear on the 
addition of more bromine-vapour. This alternate ’coloration and 
decoloration continues until the whole mass becomes liquid, when it 
is no longer shown. When bromine is added in acetic acid solu¬ 
tion, a transient reddish-violet coloration is formed. The dibro- 
midesj which are the end result of these reactions, are not coloured. 
The formation of these compounds is probably explained by the 
equations:— 

(i.) C 6 H 5 *OR + CH 2 Me-COCl == ORUefi^CO-CH^Me + HCl. 
(ii.) GR*C 6 H 4 -CO*CH 3 Me 4* C $ H 6 *OR = (C 6 H 4 -OR) 2 C:OHMe. 

Whilst with propionic chloride the reaction took place almost 
entirely in the above direction, with the other acid chlorides it took 
mainly the normal course. The authors found, however, that small 
quantities of the corresponding alkylene-derivatives were also: formed 
in these cases. Ethylidenedimeilioxyphenyl, CH Me(C 6 H 4 «OMb) 2 , forms 
micaceous scales melting at 140°, and sparingly soluble in alcohol. 
The e^ikyiUcompound, CHMe^eHVOEt^, yields micaceous i scales 
molting at 142°. .. ; , , ^ . - 

^.;-The abnormal direction of the reaction with propionic chloride is 
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probably due to tbe impossibility of removing from that compound 
the last traces of phosphorous chloride, and the authors have found 
that the addition of a little of this substance determines, with the 
other acid chlorides, the formation of a much larger proportion of the 
alkylene-derivative. L. T. T. 

Metacresbl. By A. Claus and A. £Jeehes (/. pr. Ghwn. [2], 39, 
366—373).—In brominating cresolsulphonic acids, any quantity of 
bromine less thah *3 mols. to 1 mol. *df acid produces a dibromo- 
cresolsulphonic acid'; more than this quantity of bromine yields pure 
tribromocresol. 

THorthodibromometacresolparasulphonic acid , C 7 H 6 Br 2 SO* (compare 
Abstr., 1888, 280) is best obtained as its potassium salt (1 mol. H 2 0) 
by dipping a glacial acetic acid solution of bromine (26 grams) into 
a solution of the potassium parasulphonate (20 grams) in water 
(600 grams). From this salt, the barium salt (1 mol. H 2 0) is 
prepared, and the free acid then obtained by decomposing the barium 
salt with sulphuric acid. It crystallises in white, lustrous leaflets 
(1 mol. H 2 0), soluble in hot water and sparingly in alcohol. The 
anhydrous crystals melt at 140° (uncorr.)* The copper and cobalt 
salt (each with 4 mols, fi s O), the silver salt (1 mol. H 2 0), nickel , and 
lead salts are described. When oxidised, this siilphonio acid yields 
2 :6-dibromotolnquinone '(^Ms voL, p. 389), shewing that both 
bromine-atoms are in the 6rtho-position with regard t6 the hydroxyl- 
grdup. 

The authors have obtained the acid potassium salt of a second meta- 
eresoidisulphonic acid (loc. cit, ), and are further investigating the 
matter. When it is trea&ed with bromine, the dibr o mocreso lpara- 
sulphonie acid, described above, is obtained; from this fact the 
authors deduce two formulas for metacresoldisulphonic acid, in one of 
which OH: Me: (SO s Hl = 1 : 3 : 4 : 6, and in the other 1 : 3 : 2 : 4. 

A. G. B. 

Betel-oil, By J. Bertram and B. Gildemeistkr (J. pr. Ghem. [2], 
39, 349—355).—Eykman obtained a phenol which he called 
chavicol from the fresh leaves of Piper •betle, but the authors, who 
distilled the dried leaves, obtained a phenol differing from this. ^ The 
leaves yielded 0*5 per cent, of oil, of sp. gr. 1*024 at 15°, containing 
70—75 per cent, of a phenol which was isolated by shaking with 
dilute aqueous soda am decomposing the sodium compound thus 
formed with sulphuric acid. 

Betelphenol, Gi 0 Hi 2 O 3 , is a colourless, highly refractive oil of cha¬ 
racteristic odour *, it boils at 254—255°, audits sp* gr* is 1*067 at 15°. 
It has tbe same empirical composition as eugenol, but gives a greener 
colour with ferric chloride ; moreover, pure eugenol boils at 250—251° 
and has the sp. gr. 1*072 at 15°. The metyl-derivaMve boils at 
275—277° and solidifies about —20°, melting at —5°. The henzoyl- 
derivative crystallises in thin leaflets which melt at 49—50°. 

. When the acetyl-derivative is oxidised with potassium perman¬ 
ganate an acid is obtained which is isomeric with acetylvanillic acid 
obtained from the acetyl-derivative of eugenol Acetylismanillic aoid t 
CsoHmOs, crystallises in slender needles or scales, soluble in water and 
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melts at 207°; weak aqueous potash converts it into isovanillie acid. 
This formation of iso vanillic acid points to the formula 

C s H 5 'C 6 H 3 (OMe)*0H [0 3 H 5 s OH: OMe = 1:3:4] 

for hetelphenol, whilst engenol is [C 3 H 5 : OMe: OH = 1 : 3 : 4], a 
conclusion which is confirmed by the fact that their methyl-deriva¬ 
tives are identical. 

The portion of the betel-oil not affected by alkali distilled for the 
most part between 250° and 275° as a yellow liquid smelling like tea. 
When this was dissolved in cooled ether and treated with hydrogen 
chloride, needle-shaped crystals separated out after some time. The 
melting point (117—118°) of these is identical with that of a sesqui¬ 
terpene dihydrochloride, CieH^HCl. which has been obtained in the 
same way from other oils, such as eabebs and savin. A. Gh B. 

Action of Borax on Polyhydrie Phenols. By A. Lambert 
(Compt. rend., 108,1017).—Pyrogallol, catechol, and alkaline tannates 
and gallates when mixed with borax, yield solutions which are acid to 
litmus and decompose carbonates, jfo similar result is obtained with 
orcinol, quinol, or resorcinol. It is noteworthy that polyhydrie 
phenols capable of forming these acid solutions contain two hydroxyl- 
groups which occupy contiguous or “ ortho- ” positions, whilst those 
which have hot this property contain hydroxyl-groups in the 
para-position. Catechol, for example, forms an acid solutio 
resorcinol and quinol do not, C. 

Note by Abstractor.— The tbermochemical experiments by Berthelot 
and Werner (Absfcr., 1885, 628) have shown that in the case of poiy- 
hydric phenols containing two hydroxyl-groups in the ortho-position, 
one of these has an alcoholic and not a phenolic function* This, is true 
of pyrogallol and catechol ( loc . cit.), whilst in resorcinol, quinol, and 
orcinol both the hydroxyl-groups have phenolic functions. . It would 
seem, therefore, that in all cases the formation of a conjugated acid 
with borax (see p. 845) is dependent on the presence of an alcoholic 
function. 0. H. B. 

Azobenzeneacetoacetamide. By R* Leuckart and W. Molt- 
zajpfeIi (Ber., 22,1406 — 1408). — Azobenzeneacetoaeetamide, 
is formed by passing a current of ammonia through a well-cooled 
alcoholic solution of ethyl azobenzeneacetoacetate. It crystallises in 
bright yellow needles, melts at 144’5°, and is readily soluble in ether 
and hot alcohol- It is not saponified when heated with aqueous 
potash, hut decomposes with the evolution of ammonia and aniline 
when fused with potash. Boiling with zinc-dust and dilute potash 
decomposes it with the evolution of ammonia and formation of 
aniline and acetic acid. Phenylhydrazine does not react with it 
unless the two compounds are heated together at 130°; under these 
oenditkms ammonia is eliminated and phenylmethylpyrazoloneazo* 
|»e^seBe formed. W. IV W. 




ORGANIC CHEMISTRY. 


865 


Azoxytoluenes. By J. Y. Janovsey (Ber., 22 ,1172—1176; com¬ 
pare Janovsky and Reimann, tliis vol., p. 892).—«-Azoxy toluene (m. p, 
70°) and ^-azoxytoluene (m. p. 75°) both yield paratoluidine, melting at 
44—45°, when reduced with tin and fuming hydrochloric acid in warm 
alcoholic solution. Both compounds have therefore a symmetrical 
constitution; this fact and their behaviour towards stannous chloride 
in cold alcoholic solution, a reaction which will be further investi¬ 
gated, proves that their constitution differs from that of azoxybenzene. 

x-Bromazoxytoluene is obtained, together with a compound of the 
formula C^H^NiOaBr, when a-azoxytoluene (1 mol.) is dissolved in 
glacial acetic acid and bromine (1 mol.) gradually added to the solu¬ 
tion ; after keeping for several hours the product is precipitated with 
water and recrystallised from alcohol. Bromazoxy toluene separates 
first in yellow, monosymmetric crystals melting at 93°. It is readily 
soluble iu acetone, ether, cold alcohol, and light petroleum, and when 
reduced with tin and hydrochloric acid it yields paratoluidine and 
met abromparatoluidine [NH 2 : Br: Me = 1:2:4]. The compound, 
C^HyrN^Br, separates from the alcoholic mother-liquors from the 
bromazoxytoluene in orange-red crystals melting at 63°. 

When /J-azoxytoluene is treated with bromine under the same con¬ 
ditions, it yields p-bromazoxytoluene and a compound, CogH^NuChBr, 
identical with that (m. p. 63°) described above. If the glacial acetic 
acid solution is warmed for a longtime, the azoxy toluene is decomposed 
and a bromo-additive product of azotoluene separates in ruby-red 
crystals with a green lustre; this compound is decomposed on ex¬ 
posure to the air, with liberation of bromine, yielding parazotoluene. 
/i-Bromazoxytoluene crystallises in fiat, yellow prisms, melts at 88°, 
and is readily soluble in ether, acetone, and light petroleum, but only 
sparingly in, alcohol. When reduced with tin and hydrochloric acid 
it yields a hydrochloride melting at 202—203°, probably ortkobromo- 
paratoluidine hydrochloride, but the base could not be obtained in a 
solid state. 

Nitric acid of sp. gr. 1*4 converts a-azoxytoluene into a mononitro¬ 
compound, which crystallises in golden prisms melting at 51°; 
/9-azoxytoluene, on the other hand, yields red needles melting at 82°, 
Burning nitric acid converts both a- and /3-azoxy toluene into a yellow, 
crystalline nitro-eompound melting at 195—196°, F. S. 3£. 

Reduction Products of Metanitroparacetotoluidide. By Z. 
Bankiewicz (Ber., 22,1396—1400; compare Abstr., 1888, 1184).— 
Azoxyacetamidotoluene^ C^Hso^Os, is obtained by reducing metanitro¬ 
paracetotoluidide with excess of ammonium sulphide solution. It 
crystallises in golden-yellow needles, melts at 196°, and is readily 
soluble in alcohol and aqueous alkalis, but insoluble in water and 
dilute acids. In addition to this compound, a small quantity of azodi- 
aeetamidotoluene, ^(CsHj^ed&HAc)^ [Me: NHAc: N = 1:4: 3], is 
also formed in the reduction with ammonium sulphide; it is, how¬ 
ever, best prepared by employing sodium amalgam as the reducing 
agent. It crystallises in slender, orange-red needles and is sparingly* 
soluble in hot alcohol, insoluble in water, adds, and alkalis. 
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Ozyethenyldiamidotoluene , C 6 H 3 Me<'^ is formed in the 


reduction of nitroacefcotoluidide with ammonium sulphide in the cold, 
if care is taken to have.the latter free from ammonium hydrosulpiride 
and not too concentrated. It crystallises in colourless, anhydrous 
tables, melts at 232—234° with decomposition, and' is soluble * in hot 
alcohol, sparingly soluble in hot water. It is very stable, and under¬ 
goes no change when boiled with concentrated 5 hydrochloric acid, 
stannous chloride and 1 hydrochloric acid,, or alkalis. On distillation 
with zinc-dust it yields ethenyldiamidotoluene (Hobrecker, this 
Journal, 1875, 173). The hydrochloride , CgHtJ^OjHCl, crystallises 
in colourless prisms; the platinochloride, (CgR^^sO^APtCb, crys¬ 
tallises in reddish prisms ; the nitrate crystallises in needles. 

Boesneok’s amidoacetotoluidide> is also formed in the reduction of 
nitroacetotoluidide with ammonium, sulphide; its picmte, 


NH4Ac*C6H3Me*NH2,p 6 H 2 (l!(02) 3 *OH^ 


crystallises in stellar aggregates of scales. W. P. W; 


Condensation Products of Amidoaeetah By A. Wohl and 
*W\ Marckwald (Ber., 22, 1353—1362; compare this vol., p. 624).— 
Phenylimidazole melts at 13°; it gives with many metallic salts pre¬ 
cipitates which are readily soluble in alcohol? and dilute acids., The 
compound obtained with silver nitrate crystallises from dilute alcohol 
in slender,colourless needles, and has the composition(<D 9 H 8 N 3 )o,AgN 03 . 

0H*2Ole 

Methylimidazolylmercaptan, U is obtained by treat- 

(J ££-j\{ 


ing acetalylamme (1 mol.) with methyl thiocarbimide (1 mol,), and 
boiling the,resulting oily acetalylmethylthiocarbamide, 


NHMe-CS'NH'eH2*CH(OEt) 2 , 


with hydrochloric acid or 30 per ee^t. sulphuric acid for half an hour,. 
It crystallises from hot alcohol or from a mixture of benzene and 
chloroform in colourless plates, melts at 141—14$°, boils at about 
280° with partial decomposition, and is readily soluble in water, 
moderately so in alcohol and chloroform, but only sparingly in ben¬ 
zene, ether, and light petroleum. The hydrochloride cau be obtained 
iu crystals by passing hydrogen chloride into a chloroform solution of 
the base; it is very deliquescent. The platinochloride^( C4HeN 2 S) 2 Pt01*, 
is a red, the mrochl&ride , C 4 H 6 N 2 S,AuCl 3 , a deep purple, crystalline 
compound. The silver compound, CiH^SAg, is colourless. Mercuric 
nitrate produces a white, lead acetate.a yellow, and copper sulphate a 
greyish-blue precipitate. The methiodide , CAlSTsSjMel, prepared by 
treating the mercaptan, with methyl ipdide in chloroform solution, 
crystallises in colourless, needles, melts at 148°, and is readily soluble 
in water but,only moderately so in alcohol; and insoluble in all other 
solvents. , 

GITNMeL / 

MethyUmidm<dyl methyl sulphide^ g ^>OSMe, prepared by 
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decomposing the methiodide with alkalis, is a colourless, mobile, 
strongly alkaline liquid boiling at 225° (uncorr.) ; it is miscible with 
water, alcohol, and etber, but only sparingly soluble in dilute alkalis. 

It gives crystalline, reddish-yellow precipitates with platinic and anric 
chlorides; the nitrate is crystalline. The methiodide (suljphwium 
iodide ), CsHsITsSjMel, crystallises in colourless needles, melts at 173 3 , 
and is readily soluble in water and moderately so in alcohol, but 
insoluble in all other solvents. It is not decomposed by cold alkalis, 
but on warming, mercaptan is liberated. 

Tbe w&ro-eompound; CskW^S-ISrOs, is precipitated in crystals when 
methyl imidazolyl methyl sulphide is boiled with dilute nitric acid, the 
solution evaporated to a syrup and mixed with water. It crystallises 
from hot dilute acids in small, yellow needles, melts at 85°, gradually 
turns red on exposure to the air, and is readily soluble in alcohol, 
ether, and moderately strong acids, hut only sparingly in cold water. 
The platinoehloride , (0 5 H 7 K2S*l!702)2iH2ptCl6, forms yellow crystals, 
melts at 197° with decomposition, and is readily soluble, in water but 
only sparingly in alcohol. The aurocliloride is a yellow, crystalline 
compound, soluble in alcohol. 

The compound (m. p. 115—116°) obtained! in like manner from 
phenylimidazolyl methyl sulphide (/oc. cit \and described as a sulphone, 
is in reality a nitro-compound analogous to the above. 

Methylimidazole, S’? prepared by digesting methyl- 

U ri —J N 

imidazolyl mercaptan with dilute- nitric acid; melts at —5°, boils at 
193—194°, and is identical with methylglyoxaline (Walluch., Abstr., 
1882, 821). The last-named compound has, therefore, t the constitu¬ 
tion assigned to it by Japp (Trans., 1883, 1). The hydrochloride is 
crystalline, but very deliquescent. The nitrate crystallises from water 
in colourless prisms. The pier ate, C 4 H 5 1 N% C 6 H 3 N 3 O 7 , crystallises in 
small, golden needles, melts at 158°, and is sparingly soluble in 
water, alqohol; and* ether. The platinochloride softens at 173—175°, ' 
melts at 187° with decomposition, and is moderately soluble (7*02 
per cent, at 13°) in water. Tbe aurodkbride , C^I^HAuCl*, is a 
yellow, crystalline compound melting at 118^-120°. Tbe mercuro- 
cyanide crystallises in long, colourless needles, melts at 118°, and is 
readily soluble in alpohol and moderately so in water. F. S. K. 

Constitution of Prinmline. By W. Pfitzingee and L. Gatter- 
. mam (Ber., 22, 1063—’1068).—Green (Trans., 1889, 283), has 
assigned to dehydrothiotoluidine the constitution 

C 6 H s Me<^g®>.G 8 H 3 -NE 2 ,. 
but the authors are of opinion that it has. the constitution 
0 6 H ? Me<|>C'C 6 H 4 -NH 2! 

and for the following reasons: When dehydrothiotoluidine is diazo- 
tised in boiling alcoholic solution (compare this vol., p. 602) it yields 
a compound, melting at 122—123% which has the constitution 
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C 6 H 3 Me<^>CPh, as is proved by the fact that it is identical with 

the substance obtained from benzoic chloride and parametamido- 
thioeresol. (Compare Hess, Abstr., 1881,596.) This same compound 
(m.p.122—128°) can also be prepared by oxidising thiobenzotoluidide 
with alkaline potassium ferricyanide solution, so that there is no doubt 
that it has the above constitution. Moreover, when benzeuylamido- 
thiocresol is fused with potash, it is decomposed into benzoic acid 
and amidothiocresol; the latter was converted into the diazosulphide, 
and the resulting compound was found to be identical with the sub- 

stance C 6 H 4 Me<^>N, prepared by Jacobson and Key (this vol., 

p. 772). When dehydrothiotoluidine is fused with potash, it yields 
amidobenzoic acid and amidothiocresol, a decomposition which is in 
accordance with the author’s constitutional formula. 

Primuline-base (1 part) was heated with potash (2'5 parts) at 
250—270° until the melt was completely soluble in water, the alkaline 
solution was then strongly acidified with hydrochloric acid and treated 
with sodium nitrite until the solution gave the starch and potassium 
iodide reaction. A considerable quantity of a yellow, crystalline com¬ 
pound was precipitated, and the filtrate contained a diazo-eompound, 
which gave a yellowish-red dye with 6-naphthol, and was, therefore, 
an ami do-acid, most probably paramidobenzoic acid. The precipitate 
consisted of a portion soluble in sodium carbonate, most probably 
phenylenediazosulphideearboxylic acid, and an insoluble portion which 
was proved to be the diazosulphide referred to above. 

The authors give two possible formulae for the primuline-base, the 
constitution of which they are engaged in proving. F. S. K. 

History of Prinmline, By L. Gattermann and P. Jacobsoh 
(Ber 22, 1372—1374).—A reply to Green (Her., 22, 968), defending 
the authors’ claim to the right to investigate the nature of dehydro- 
tbiotoluidine and primuline. The authors states that in Green’s first 
paper (/. Soc. Ghem. Ind 1888, 179) no mention is made of the 
source or nature of primuline, except that it is a salt of an amido- 
aeid, and that the method of preparation of dehydrothiotoluidine was 
made known not by Green but by Dahl & Co., in the German, patent 
No. 35,790 (compare Jacobsoh, this voL, p. 498; Gattermann, ibid., 
p. 602; also Green, Trans., 1889, 228). W, P* W. 

Substances which form Coloured Compounds with Mor¬ 
dants. By S. v. Kostakbcki (Ber., 22, 1347—1353; compare Abstr., 
1888, 274; this vol., p. 187).—Nitropyrocateehol [(OH) 2 : NO** = 
1:2:3] gives with alumina mordants orange shades similar to 
those obtained with nitropyrogallol, whereas the isomeric compound 
forms bright-yellow compounds. The property of forming coloured 
compound^ depends, therefore, in the case of dihydroxy-derivatives, 
on the relative position of the two hydroxyl-groups, and not on that 
of the chromophore. 

Amihraquinoneoxime [0 : NOH = 1: 4] does not form coloured 
compounds with mordants; phenanthraquinoneoxime [O : N0H = 
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1 : 2], on the other hand, forms coloured precipitates with metallic 
salts, Betenequinoneoxime [0 : XOH = 1:2] forms green com¬ 
pounds with iron mordants. 

Orthonaphthalenedioxime colours iron and cobalt mordants brown, 
but the isomeric para-compound has no tinctorial properties. Para- 
benzenedioxime is without action on metallic salts, but benzenetetr- 
oxime (adjacent) gives brownish-black compounds with iron 
mordants. 

Orthhydroxy oximes, snch as dihydroxyquinonedioxime 
[(NOH), : (OH), = 1 : 4 : 2 : 5] 

and by droxynaphthaqninoneoxime [HOH : OH: O = 1 : 2 :3] (com¬ 
pare this vol., p. 887), form colouring matters with mordants, bnt 
a-nitroso-a-naphthol [0 : HOH = 1:4] and juglonemonoxime 
[0 : JTOH = 1:4] have no tinctorial properties. 

Mpny orthhydroxyquinones, for example orthhydroxynaphtha- 
quinone [0 2 : OH = 1:4:2] and hydroxy juglone, form slightly 
coloured compounds with mordants, but the rule is not a general one. 
Orthhydroxyfchymoquinone, for instance, and juglone do not dye 
mordanted materials. 

Dihydroxyquinone [0 2 : (0H) 2 = 1 : 4 : 2 : 5], chloranilic acid, 
nitranilic acid, and rhodizonic acid all yield colouring matters with 
mordants. E. S. K. 

The Theory of Dyeing. By E. Bnecht and J. B. Appleyapb 
( Ber 22,1120—1125).—The property of a sulphuric acid solution 
of wool to precipitate intensely coloured lakes from solutions of coal- 
tar colours (Knecht, this vol., p. 49), is due to the presence of Ianu- 
ginic acid (this Journal, 1871, 381). The authors have re-examined 
this substance, which is best obtained by dissolving wool in a strong 
solution of barium hydroxide and precipitating with lead acetate. 
Lanuginic acid forms a dirty-yellow, non-deliquescent mass. (The 
deliquescent character of Champion’s acid was probably due to its 
still containing traces of nitric acid.) At 100° it becomes soft and 
plastic, and at a higher temperatare swells, turns brown, and gives 
pff an odour of burning wool. Champion ascribed the formula 
OwHseNsOio to lanuginic acid, but the authors find that it contains 
3 per cent, of sulphur. It is soluble in water, sparingly so in alcohol, 
insoluble in ether. Its solution precipitates colouring matters in the 
form of intensely coloured lakes, most of which melt below 100°. 
Tannic and chromic acids, and the oxides of most of the heavy metals, 
are also precipitated by it. It fyas the characteristics of a proteid, 
does not coagulate, and shows the characteristic reactions with 
Millon’s reagent and with phosphomolvbdic acid. Its analysis gives 
the percentage composition 0 = 4T63, H = 7*31, 1ST = 1626, 
S = 3*85, O = 31*44. The picrate forms a light-yellow powder. 

. Experiments made to determine the maximum quantities of various 
dyes taken up by wool gave the following results in percentages of 
the weight of wool taken:—Picric acid, 13*3 per cent.; naphthol- 
yeijow S, 20*8 per cent.; tartrazine, 22*6 per cent.; crystal-violet, 
§'4 per cent. Taking picric acid as the unit, these numbers eorre- 
• VOL. lvi. ~ 3 n 
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spcrad almost exactly with the molecular proportions 1 :1: |The 
authors conclude that when an excess of colouring matter is used, it 
forms a definite chemical compound with the wool-fibres. The lanu- 
ginic acid probably exists in combination in the wool-fibres, and when 
a mordant is added in the process of dyeing, takes the metallic oxide, 
whilst the acid of the mordant goes to the basic part of the wool- 
fibre, and the lannginate formed then combines with the colouring 
matter added to produce a coloured lake. * B. T. T. 

Amidomercaptan. By S. Gabriel (Ber.. 22,1137—1139),—The 
best method for the preparation of bromethylphthalimide, 

C 8 H 4 0./.]Sr-C 2 H4Br, 

is to mix potassinm phthalimide (100 grams) with a large excess of 
ethylene bromide (300 grams instead of 100 grams) and heat the 
whole for about seven hours, so that the bromide is kept constantly 
boiling vigorously, and afterwards to remove the excess of bromide 
by distilling it off in a current of steam. The yield is then abohfc 
73 per cent, of the theoretical. 

When bromethylphthalimide and potassium hydrosulphide are 
heated together under pressure at 100°, mercaptophfhalimide, 
C 6 H 4 :C 2 0.;0H 2 -CH 2 ‘SH, is formed. It is soluble in alcohol, ether, 
and chloroform, crystallises in colourless scales, and melts at 75—77°. 
When heated at 200° with concentrated hydrochloric acid, it yields 
amidomercaptan hydrochloride , SH*0H 2 -CH 2 *NH 2 ,HC1, which forms 
colourless crystals melting at 70—72°, 

Small quantities of the corresponding disulphide seem also to be 
formed with the mercaptophthalimide. L. T. T. 

Action of Hydroxylamine on Ethereal Salts. By A. Jean- 
kenaud (Ber., 22, 1270—1284).—Hydroxamic acids can be conve¬ 
niently prepared by treating ethereal salts with hydroxylamine in 
alkaline solution. 

Benzhydroxamic acid is best prepared by adding sodium ethoxide 
(1 mol.) to an alcoholic solution of hydroxylamine hydrochloride 
(1 mol), filtering from the precipitated sodium chloride, and treating 
the filtrate with ethyl benzoate (1 mol.) and sodium ethoxide (1 mol). 
Crystals of sodium benzhydroxamate separate from the solution, 
together with the gelatinous additive compound of ethyl benzoate and 
sodium ethoxide; after removing the latter by washing the precipitate 
with alcohol, the residual sodium salt is dissolved in water, decom¬ 
posed with hydrochloric acid, and the acid recrystallised from alcohol. 
If the sodium salt is washed carefully, the product contains no dibenz- 
hydroxamic acid, and only traces of benzoic acid. The yield is above 
40 per cent, of the theoretical quantity. 

Attempts to prepare dihydroxamic acids from ethyl phthalate and 
ethyl succinate by this method were unsuccessful. 

Balt)ylhydroxamic acid z OH’CgH^CO’KH'OH, is obtained by treat¬ 
ing methyl salicylate with a slight excess of hydroxylamine hydro¬ 
chloride and of soda in aqueous solution, and, after several hours, 
acidifying with hydrochloric acid. Neither potash nor yet too large 
m excess of soda should be employed. It crystallises in colourless 
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needles, turns reddish on exposure to the air, melts at 169°, and sub¬ 
limes when carefully heated, but decomposes at a temperature slightly 
above its melting point. It is sparingly soluble in cold water, but 
more readily in alcohol, ether, and hot water. Ferric chloride pro¬ 
duces in aqueous solutions a reddish precipitate, which dissolves in 
excess, forming a reddish-violet solution,* on adding more ferric 
chloride, the colour changes to deep-red. This reaction seems to be 
common to all monohydroxamic aqids. Aqueous solutions of the acid 
impart a reddish coloration to paper and to the skin. In neutral solu¬ 
tions, silver nitrate, lead acetate, mercuric chloride, zinc sulphate, and 
cadmium sulphate produce colourless, copper and nickel sulphates 
green precipitates. The lead salt, (C7H 6 0 3 N) 2 Pb + 4H 2 0, loses its 
water at 110—115°. 

Salicylhydroxamic acid can also be prepared by treating the ethyl 
or methyl ether of ethyl salicylate with hydroxylamine as described 
above, but hydroxylamine has no action on salicylic acid nor on ethyl 
meta- and para-hydroxybenzoate. 

a-TIydrcmy-B-naphthkydrottamic add , OH’CioHs'COdSFH'OH, is best 
prepared by treating finely-divided methyl a-naphthol-/3-carboxylate 
with a cold, strongly alkaline solution of hydroxylamiue hydrochloride. 
The solution is kept for some days and shaken frequently, then filtered, 
the filtrate acidified with hydrochloric acid, and the precipitate again 
treated with hydroxylamine in alkaline solution; finally, the filtered 
solution is acidified, extracted with ether, and the acid purified by 
recrystallising from ether. It is thus obtained in colourless, micro¬ 
scopic crystals, which quickly turn brown; it begins to decompose at 
160°, melts at 174°, and is very sparingly soluble in water, but readily 
in alcohol and ether. It dissolves in alkalis and ammonia, forming 
green solutions, from which green salts gradually separate. Aqueous 
solutions give a violet coloration with ferric chloride, and in neutral 
solutions most metallic salts produce sparingly soluble precipitates, 

fi-Bydroxy-a-naphthhjdroxamic acid is prepared by treating methyl 
/3-uaphthoW-carboxylate with a cold, strongly alkaline solution of 
hydroxylamine hydrochloride, keeping for 12 hours, after which'time 
solution is complete, precipitating with acids, and treating the pre¬ 
cipitate with hydroxylamine in ammoniacal solution. It is a yellow, 
amorphous compound, melts at 178° with previous decomposition, and 
is readily soluble in alcohol, but only sparingly in water and ether. 
Aqueous solutions give a violet coloration with ferric chloride, and in 
ammoniacal solutions most metallic salts produce precipitates, either 
immediately or after some time. , 

Methyl /3-naphthol-/d-carboxylate does not yield a hydroxamic acid 
when treated with hydroxylamine as described above or under modi¬ 
fied conditions. 

BihydrwtyterephthaldihydrommiG add , C 6 H 2 (OH)a(CO*OT3>GH)2 4* 
2H 2 0, is obtained, together with tetrahydrodihydroxyterephthalic 
acid (see below), when ethyl dibydroxyterephthalate (ethyl quinone- 
hydrodicarboxylate) is dissolved in a quantity of soda exactly sufficient 
for complete solution, and treated with' excess of an aqueous solution 
of hydroxylamine hydrochloride. The dihydroxyterephthaldihydrox- 
amic acid crystallises from the solution after a short time, and the 

8 w 2 
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mother-liquors contain the tetrahy drod ihy droxyterephthalic acid, 
which is precipitated on adding dilute hydrochloric acid. It crystal¬ 
lises in well-defined hexagonal prisms, which lose their water oyer 
sulphuric acid, begin to turn brown at 165°, and are completely 
decomposed at 260°. It is moderately easily soluble in all solvents, 
and in aqueous solutions ferric chloride produces a bluish-violet colora¬ 
tion, which becomes dark-green on adding excess of the reagent. It 
forms sparingly soluble salts with many metals; the silver salt is 
quickly reduced. Wheu warmed with dilute hydrochloric acid, it is 
quickly converted into quinonehydrodicarboxylic acid, but it is repre¬ 
cipitated unchanged on adding acids to the alkaline solution, 

Tetrahjdrodihydroxyterephthalic acid , C 6 H 6 (OH)o(COOH) 2 , crystal¬ 
lises in yellowish-brown prisms, begins to decompose at 179°, melts at 
189—191° with complete decomposition, and is sparingly soluble in 
cold water but very readily in alcohol and ether. Aqueous solutions 
give a brown coloration with ferric chloride, and in neutral solutions 
most metallic salts produce crystalline precipitates. The ammonium 
salt, C 6 H 6 (OH) 2 (GOOFH 4 ) 2 , crystallises in yellowish needles., The 
barium salt, C 6 H 6 (OH) 2 (CQO) 2 Ba, prepared by precipitating an 
ammoniacal salt of the acid with barium chloride, is a colourless, 
microerystalline powder. The silver salt, C B H 6 0 6 Ag4 + 2H a O, crys¬ 
tallises from water in long, colourless needles. The ethyl salt is 
identical with the ethyl hydroqninonetetrahydrodicarhoxylate (m, p. 
128°) which was prepared by Hantzsch and Zeckendorf (Ba\, 20, 
2801) from the hydrate of ethyl quinonehydrocarboxylate; the acid 
itself is isomeric with the acid obtained by Hermann by decomposing 
ethyl succinosuccinate with alkalis in absence of air. 

Attempts to prepare a hydroxamie acid from ethyl dichlorohydro- 
quinonedicarboxylate were unsuccessful. 

Ethyl quinonedioscimecarboxylate, C 6 H 3 (KOH) 2 *COOEt, is formed 
when ethyl succinosuccinate is dissolved in very dilute soda, mixed 
with hydroxylamine, and the solution kept for about, an hour out of 
contact with air; on acidifying the well-cooled solution with hydro¬ 
chloric acid, light-yellow crystals are precipitated. It crystallises 
from hot water in almost eolonrless prisms, begins to melt at 160°, 
and explodes at a higher temperature. It is identical with the com¬ 
pound obtained by Baeyer by treating ethyl succinosuccinate with 
hydroxylamine in neutral solution, so that ethyl succinosuccinate 
does not form an oxime. ' P. S. K, 


PhenyltMocarbamide. 

Bianilidoorthodiamthiole , 


Action of Hydrogen Peroxide on 
By D, S, Hbctob (Ber., 22, 1176-1180).- 
OfHHPhYH 

^^C(HHPh)’Sr * S °^ a * ne ^ when phenylthioearbamide (5 grams), 

dissolved in hot dilute alcohol and a few drops of hydrochloric acid, 
is treated with a 3 per cent, solution of hydrogen peroxide (40—50 
grams) in small portions at a time. The solution is filtered from the 
separated sulphur (about 5 grams), neutralised, and the precipitate 
reeiysialHsed from boiling alcohol, from which it separates in colour- 
, needles. It is readily soluble in glacial acetic acid and hot 



ORGANIC CHEMISTRY. 


873 


alcohol, but only very sparingly in cold alcohol and benzene, and 
insoluble in water; it dissolves readily in mineral acids, but is repre¬ 
cipitated on adding alkali. When boiled with a solution of silver 
nitrate, no separation of silver sulphide occurs, but when treated with 
zinc and hydrochloric acid in alcoholic solution, hydrogen sulphide is 
evolved, and on adding water an oil is precipitated. The hydrochloride 
and the sulphate are very readily soluble in water, and could not be 
obtained in crystals. The nitrate , 0 i4H l2 hr 4 S,HN0 3 , separates from 
water in nodular crystals. The platinochloride, C14H12N4S,H 2 PtCl 6 , is 
a crystalline salt, insoluble in water and alcohol. The dichromate is in¬ 
sol able in water and alcohol. The picmte separates from alcohol in 
yellow crystals. The silver nitrate- derivative, CuHisNiSjAgbTOs 4-' 
H 2 0, prepared by boiling an alcoholic solution of the base with silver 
nitrate, forms small, granular crystals, and is very sparingly soluble 
in hot alcohol; it decomposes on exposure to light, and explodes when 
heated. Mercuric chloride also gives a colourless insoluble com¬ 
pound. The neeft/Z-derivative, OuH u N 4 SAc, prepared by dissolving 
the base in acetic anhydride, crystallises in shining needles melting 
at 233°. The benzoyl- derivative, CuHnNiSBz, obtained by boiling the 
base with benzoic chloride, crystallises in colourless plates melting at 
233°, The mfouso-derivative, CuHuN^S'NO, separates as a green 
powder when a dilute hydrochloric acid solution of the base (1 mol.) 
is treated with an aqueous solution of potassium nitrite (1 mol.). It 
turns yellow when dried, is insoluble in water and alcohol, and 
explodes when heated. 

3sr:oNPh*oaffH 

Dianilidoorthodiazothiole cyanide , js5 , separates when 

t: c*NPh‘C:iNH 

cyanogen is passed into a warm alcoholic solution of the base. It 
crystallises from alcohol, in which it is moderately easily soluble, in 
moss-like needles, and dissolves in dilute hydrochloric acid, but is 
reprecipitated on adding alkalis. F* S. K. 

Disalicaldehyde, By W. P. Bradley (J3er., 22, 1134—-1137).— 
When bromine acts on disalicaldehyde, mono* and dbbromos&lic- 
aldehydes are formed together with a dibromodisalicaldehyde, 
CfB^OaBr,}. The latter crystallises in needles, is insoluble in alkali, 
soluble in a mixture of alcohol and ether, and melts at 165—166". 
Monobromosalicaldehyde melts at 104—105°, the lower melting 
point hitherto given being due to the presence of impurities* 

L. T. 1*. 

Oyanacetophenone and its Derivatives: Synthesis of 
u-Ketonie Acids. By A, Haller (Oompt rmd 108, 1116—1118). 
—When an alcoholic solution of cyanacetophenone neutralised with 
sodium hydroxide is mixed with the theoretical quantity of diazo¬ 
benzene chloride, and the product is washed and crystallised from 
alcohol, azobenzenecyanacetopheuone % CQPh‘0H(CN)*N2*Ph, is ob¬ 
tained in long, silky, yellow needles, insoluble in cold water, and 
almost insoluble in cold alcohol, but soluble in boiling alcohol and in 
alkalis; it melts at 135*7°. \ ^ ' 
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Orthomeihyleyanacetophenone, CeHjMe-CO-CBVCIL obtained by the 
decomposition of ethyl orthotoluylcyanacetate (Abstr., 1888,1298), 
crystallises in modified rhombic prisms which melt at 74*4°, and are 
soluble in alcohol and in alkalis, but do not dissolve in light petro¬ 
leum. With diazobenzene chloride, it yields azobenzeneorihomethjhyan - 
acetophenone, C 6 H 4 Me‘CO*CH(C¥)*N 3 *Ph, which forms small, yellow, 
rhombic crystals, melts at 124*7°, and dissolves in boiling alcohdl, 
ether, and alkalis. With sodium hydroxide it yields a derivative 
which crystallises iu yellow silky needles or in yellow plates. 

If orthomethylcyanaoetophenone is dissolved in cold absolute 
alcohol saturated with hydrogen chloride, and is allowed to remain 
for some time, it yields slender needles of the hydrochloride of an 
ethereal imido-derivative, C6H 4 Me*CO , CH 3 , C(OEtj.NH,B[Cl. When 
this compound is treated with aqueous ammonia, it yields the free 
imido-derivative, which crystallises from alcohol in prisms or rect¬ 
angular tables melting at 116*3°, and soluble in alcohol and ether, 
but insoluble in alkalis. When boiled with dilute alcohol very 
slightly acidified with hydrochloric acid, it splits up into ammonium 
chloride and ethyl orthotoluoylacetate, which separates as an oily 
liquid when the product is diluted with water. It has an odour 
similar to that of its lower homologue, ethyl benzoylacetate, and is 
slightly soluble in alkalis. With ferric chloride, it gives a violet 
coloration. 

The reactions which produce ethyl benzoylacetate and the toluoyl- 
acetate constitute a general method for the preparation of the 
a-ketonie acids. C. EL B. * 

Preparation of Benzoic Aeid. By A. Starting (Arch. Pham. 
[3], 27, 410—411).—The subliming vessel is a copper or brass pan, 
3 inches in diameter and 2 inches deep, which is carefully fitted into 
the bottom of a wooden box, 2£ feet long by 1 foot wide, and 1 foot 
deep, either smoothly planed inside or lined with glazed paper. 
The lid and joints of the box are made tight from the outside. A 
disc of pasteboard is hung 2 or 3 inches above the pan to prevent the 
sublimate from falling back into it. The pan is charged with 
35 grams of powdered gum benzoin, and heated for about four hours 
by means of a small spirit-lamp. The pan is charged a dozen times 
or more before the box requires emptying. The yield is found to be 
about 25 per cent, of an acid showing only the faintest trace of 
yellow colour. J. T/ 

Pentamethylbenzoic Acid and Dureneearboxylic Acid. By 
0, Jacobsen (Ber 22, 1215—1224; compare this vol., p. 40).— 
Prehnitenedicarboteijlie acid , C 8 Me 4 (COOH) 2 [(C00H) 2 = 1:2], is 
obtained when hexamethylbenzene (20 grams), dissolved in benzene 
(60 grams), is boiled for two days with nitric acid (2000 grams; 
1 vol. acid of sp. gr. 1*4 to 5 vois. water). The acids are extracted 
from the supernatant benzene by shaking with ammonium carbonate, 
treated with tin and hydrochloric acid to free them from nitro- 
^^cpmpounds, and the prehnitenedicarboxylic acid distilled with steam. 
^^lirystalKses from hot water in small needles, and from alcohol in 
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compact prisms, melts at 249°, and is readily soluble in alcohol, ether, 
and benzene, bat only very sparingly in cold water. When heated 
with lime, it yields pure prehnitene. The barium salt, C Q Me4(COO) 2 Ba 
+ 2H 2 0, is readily soluble. 

Mellityl chloride , CeMes’CHhCl, is best prepared by gradually heat¬ 
ing hexamethylbenzene (40 grams) with phosphoric chloride (50 
grams) at 140°, and repeatedly recrystallising the residue from 
alcoholic ether, from which it separates in long, rhombic plates. It 
melts at 99°, boils at about 285° with partial decomposition, and is 
very readily soluble in ether, benzene, light petroleum, and chloro¬ 
form, but only sparingly in alcohol. 

Mellityl acetate , CsMes'OH./OAc, prepared by heating a glacial 
acetic acid solution of the chloride with potassium acetate, crystallises 
from well-cooled alcohol in small plates or prisms, melts at 85°, boils 
at about 310°, and is very readily soluble in ether, acetic acid, and 
warm alcohol, but insoluble in water. 

Mellityl alcohol , 0 8 Me 5 *CH s *0H, crystallises from alcohol in large, 
quadratic prisms, melts at 160*5°, and is insoluble in water. When 
oxidised with chromic acid or dilute nitric acid, it yields polybasic 
acids, and in the latter case resinous nitro-compounds as well. 
When treated with potassium permanganate, it is completely 
destroyed. 

Methyl pentamethylphenyl ketone , C 6 Me 6 *COMe, is obtained by adding 
a solution of pentamethylbenzene (70 grams) in acetic chloride 
(50 grams) to a well-cooled mixture of aluminium chloride (75 grams) 
and carbon bisulphide in the course of about an hour, pouring the whole 
into a large volume of "water, and distilling the precipitated ketone 
with steam. It crystallises from alcohol in nacreous plates, melts at 
85°, boils at 285—286°, and is readily soluble in alcohol, ether, chloro¬ 
form, and glacial acetic acid* 

Pentamethylphenylglyoscylic acid , CgMe 6 *CO*COOH, is prepared by 
adding aluminium chloride (15 grams) to a warm solution of penta¬ 
methylbenzene (50 grams) in ethyl chloroxalate (40 grams), and 
warming for about an hour. The product is carefully treated with 
water, the precipitated ethereal salt washed with warm, dilute hydro¬ 
chloric acid, hydrolysed by shaking with warm soda, and the alkaline 
solution separated. The sodium salt, which crystallises from the 
cold solution, is purified by repeatedly recrystallising, and is then 
decomposed with hydrochloric acid. Pentamethylphenylglyoxylic acid 
can also be obtained by oxidising methyl pentametbylphenyi ketone 
with cold potassium permanganate. It crystallises from warm, dilute 
alcohol in yellow prisms, melts at 122°, and is readily soluble in 
alcohol, ether, chloroform, glacial -acetic acid, and carbon bisulphide, 
and moderately easily in hot,, but only very sparingly in cold water. 
When a cold moderately concentrated solution of the sodium salt is 
treated with hydrochloric acid, the whole solidifies to a colourless 
mass, but after a few minutes liquefaction ensues, and compact yellow- 
crystals separate from the solution. If the acid is precipitated from 
a cold dilute solution and kept in the dark, it remains colourless for 
days, but onuxposure to the light it tur,ns yellow; the yellow crystals 
araulso obtained when warm solutions of the sodium salt are acidified. 
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Tbe sodium salt, CUHisOgNa + 3H 2 0, crystallises in colourless, 
nacreous plates, and gradually turns yellow on exposure to light; it 
is very readily soluble in boiling water, and modei'ately so in the 
cold, but only very sparingly in dilute soda. The barium salt, 
(C 13 Hi 6 0 3 ) 2 Ba 4* 5H 2 0, forms nodular crystals, and is only very 
sparingly soluble in cold water. The copper salt, C^H^Os^CJu -f 
5H a O, crystallises in needles, and is readily soluble. The silver salt 
and the lead salt are almost insoluble. 

Attempts to obtain pentamefehylbenzoic acid from the ketone and 
ketone acid were unsuccessful. Potassium permanganate or chromic 
acid first converts the ketone into the acid, and then oxidises it com¬ 
pletely. 

Mercury dipentamethylphenyl , Hg(C 6 Me 5 ) 2 , was obtained by treat¬ 
ing bromopentamethylbenzene with sodium amalgam. It is almost 
insoluble in alcohol, and only very sparingly soluble in ether, but it 
dissolves freely in hot xylene, from which it crystallises in small 
prisms melting at 266°; it distils at a higher temperature with 
partial decomposition. 

Fentemethylbenzoic acid , CgMe^OOOH, can be easily prepared by 
mixing pentametbylbenzene (70 grams) with carbonyl chloride 
(50 grams), eooled to *-10°, gradually adding aluminium chloride 
(5—10 grams), and keeping the mixture at a temperature below 0° 
for two weeks. The whole is then exposed to moist air for some, 
time, treated with water, warmed with soda, the alkaline solution 
separated and acidified with hydrochloric acid. It is almost insoluble 
in cold water, and crystallises from boiling water in slender needles; 
it separates from hot 70 per cent, alcohol, in which it is readily 
soluble, in long, thin prisms, melts at 2105°, is volatile with steam, 
and distils without decomposition, when heated carefully. When 
heated at 20G J with faming hydrochloric acid, or when distilled over 
lime, it is converted into pentamethylbenzene, The calcium salt, 
(CisHiiO^Ca, is rather sparingly soluble in cold water, and crystal¬ 
lises in small, compact, well-defined prisms. The barium salt, 
(-f 2H 2 0), is much more readily soluble in warm water, and crystal¬ 
lises on cooling in long, thin plates. The methyl salt, Ci 2 Hi fl Q*Me, 
prepared by passing hydrogen chloride into a methyl alcoholic solution 
of the acid, crystallises from ethyl and methyl alcohol, in which it is 
readily soluble, in large plates, melts at 67*5°, and boils at 299—300° 
(thermometer entirely in vapour). It is not acted on by boiling con¬ 
centrated alcoholic potash, but when heated therewith at 200—220° it 
is quickly hydrolysed. 

The amide , C 6 Me 5 # COdSITI 2 , prepared by treating pentamethyl¬ 
benzene with carbamide chloride and aluminium chloride in carbon 
- bisulphide solution, crystallises from alcohol in rhombic plates, melts 
at 206°, and is almost insoluble in cold, and only sparingly soluble in 
hot water. J It is very slowly acted on by strong boiling alcoholic 
potash, but it is converted into pentamethylbenzene when heated, at 
above 150° with concentrated hydrochloric acid. The nitrile, 
C 6 Me 5 *ClSF,can be easily obtained by heating the acid with lead thio- 
eyanate. It crystallises from alcohol in long needles, melts at 170°, 

• Idlls at 294-—295° (compare Hofmann, Abstr., 1885, 1129), and is 
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insoluble in water. It is not acted on by alcoholic potash even at 
220°, but when heated at 220—280° with concentrated hydrochloric 
acid, it is quickly decomposed into ammonia, pentamethylbenzene, 
and carbonic anhydride. 

Pentamethylbenzoic acid dissolves in cold sulphuric acid, forming 
a colourless solution; on keeping for some time at the ordinary tem¬ 
perature, carbonic anhydride and sulphurous anhydride are evolved, 
and the solution gradually becomes reddish-yellow, but even after 
8 to 14 days a large quantity of acid is unchanged. If the solution 
is poured into water and the precipitate treated with sodium car¬ 
bonate, there remains a brown substance, consisting of hexamethyl- 
benzene and coloured compounds of higher melting point. The 
former can, with difficulty, he obtained in a pure state by distilling 
under diminished pressure and recrystallising from a mixture of 
toluene and alcohol. The sulphuric acid solution contains prehnitene- 
sulphonic acid. Pentamethylbenzoic acid is also decomposed by a 
cold mixture of nitric acid and sulphuric acid ; carbonic anhydride is 
rapidly evolved, and dinitroprehnitene (m. p. 178°) and the resinous 
decomposition products of hexamethylbenzene are formed, 

Durenecarboxylic acid , CeHMe^COOH, can be prepared by treating 
durene with alutniuium chloride and carbonyl chloride, and decom¬ 
posing the resulting chloride as described above. It crystallises from 
dilute alcohol in large plates, melts at 179°, and is very sparingly 
soluble in cold, but rather more readily in hot water. It is volatile 
with steam, and when carefully heated can be distilled without 
decomposition. When heated at 200—220° with concentrated hydro¬ 
chloric acid it is decomposed into durene and carbonic anhydride. 
The acid (m. p, 180°) obtained by Meyer and Ador ( Jahresb 1879, 
562) by oxidising durylbenzoyl with potassium permanganate, is pro¬ 
bably identical with the acid described above, but the durenecarb- 
oxylic acid (m. p. L09°) obtained by Glaus and Poecking (Abstn, 
1888, 276) cannot be identical with this compound. The calcium salt, 
(OnHisOa^Ca, crystallises in short, compact prisms, and is sparingly 
soluble in both hot and cold water. The barium salfy (4-4H a O),is 
moderately soluble in hot water, from which it crystallises in small 
plates* The methyl salt, CuHisOgMe, crystallises from alcohol in 
plates, melts at 59°, and boils at 268—269 . It is hardly acted on at 
, ail by boiling alcoholic potash, but when heated therewith at 210° it 
is quickly hydrolysed.' The nitrile^ CeHMe^ON, prepared by distil¬ 
ling the acid with lead thiocyanate, crystallises from alcohol, in which 
it is very readily soluble, in long needles melting at 76—77°. It is 
not acted on by concentrated hydrochloric acid at temperatures below 
210°, but at 220—280° it is decomposed into durene and carbonic 
anhydride, 

Durenecarboxylic acid dissolves unchanged in cold sulphuric acid, 
, but the solution gradually becomes brown,, and carbonic anhydride 
and sulphurous anhydride are evolved,: although, even after several 
weeks, the acid is only partially decomposed. The reaction is seem- 
ingly similar to that which occurs in the case of pentamethylbenzoic 
acid, as at least two sulphonic acids and a brown substance, probably 
decomposition pm,d«ot, « - *-* g, 



878 


ABSTRACTS OF CHEMICAL PAPERS* 


Conversion of Acetylene into Ethylene-derivatives by the 
direct Addition of Hydrogen. By L. Aronstein and A. F, 
Hqluemak (Ber 22, 1181—1184; compare this vol., p.51).—When 
phenylpropiolic acid is boiled for a few hours with zinc-dust and 
glacial acetic acid, it is converted into cinnamic acid. Assuming that no 
intramolecular change takes place, this reaction seems to show that 
cinnamic acid, in accordance with Wislicenus’ views, has the con¬ 


figuration 


H'OPh 

H*(>COOH 


; on the other hand, the formation of phenyl 


einnamate by heating diphenyl fumarate (Anschutz) rather points to 
an axially symmetrical configuration. 

Ethyl dibromohydrocinnamate melts at 74—75°; Anschutz and 
Kinnicnt (Abstr., 1878, 981) give 69° as the melting point of this 
compound. 

Tetrolic acid is reduced to butyric acid when boiled with sodium 
and methyl alcohol, hut when treated with 3 per cent, sodium 
amalgam, it is converted into solid crotonic acid (m. p. 72°), and no 
butyric acid or isocrotonic acid is formed. Assuming that no intra¬ 
molecular change takes place, the conversion of tetrolic acid into solid 
GTotonie acid is a proof that the latter has the configuration 
Eb£j*Me 

HOCOOff* 


Acetylenedicarboxylic acid is reduced when warmed at 50—60° for 
two days with ziue-dust and glacial acetic acid, and is conyerted into 
succinic acid, but no maleic acid or fumaric acid is formed. 

When phenylacetylene is boiled for several hours with glacial 
acetic acid and zinc-dust, it is converted into cinnamene. 

F. S. K. 


Ethyl Dihydroxyqninonedicarboxylate and its Hydro-deriva¬ 
tives. By M. Bonioer (Ber ,, 22, 1284—1294).—Ethyl dihydro&y- 
quinonedihydrodicarboxylate was dissolved in dilute soda, the solu¬ 
tion kept for 24 hours, filtered and carefully mixed in the cold with 
concentrated sulphuric acid. After repeatedly recrystallising the 
product, it melted at 151°, and showed all the properties of the 
unsymmetrical tetrahydroxybenzene described by howy (Abstr., 1886, 
1028). The pure, finely divided substance was suspended in water, 
and treated with chlorine; it was converted into a compound 
(m* p. 93°) identical with the ethereal salt first prepared by Lowy (loo, 
cit.) by treating ethyl dihydroxyquinonedicar boxy late with chlorine, 
and which was subsequently proved by Zeckendorf (Abstr., 1887,727) to 1 
be ethyl tetrachlorodiketoadipate, CipHioChOe. By these and other 
experiments, it was proved that Lowy’s tetrahydroxybenzene is in 
reality ethyl dihydroxyquinonedicarboxylate. 

Ethyl dihydroxyquinonedicarboxylate forms a diaoetyl-&& rivative, 
Cfi 02 (uAc) 2 (C 00 Et) 2 which crystallises from glacial acetic acid in 
yellowish needles, melting at about 174° with decomposition; it is 
insoluble in cold water, but when heated under water it turns red, 
and is decomposed into acetic acid and ethyl dihydroxyquinonedicarb- 
qxylate. . - * v - , ,' * • 
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When ethyl dihydroxyquinonehydrodicarboxylate is exposed to the 
air in alkaline solution, oxidation ensues, and ethyl dihydroxyquinone- 
carboxylate is formed ; in absence of air, the hydro-ethereal salt is not 
hydrolysed at the ordinary temperature, but on heating, the solution 
gradually darkens, and the basic sodium salt of dibydroxyquinone&i- 
carboxylate, described by Lowy, separates. 

The basic sodium salt of tetrahydroxyterephthalie acid described by 
Lowy is in reality a salt of dihydroxyquinonedicarboxylate, and the 
neutral sodium salt of tetrahydroxyterephthalie acid is a mixture of 
the sodium-derivatives of ethyl dikydroxyquinonedihydrodicarboxyl- 
ate and ethyl dihydroxyquinonedicarboxylate. 

The parahydroxyquinone prepared by Lowy by hydrolysing ethyl 
dihydroxyquinonedicax'boxylate, is identical with that obtained from 
diamidoresoreinol by Nietzki and Schmidt. 

Ethyl dihydroxyquinonedicarboxylate and ethyl dihydroxyquinone- 
bydrodiearboxylate both yield the same product with bydroxylamine; 
this substance has the composition C 6 0 2 (0ISld 3 *0H)2(C00Eb) 2 , and 
was proved to be a bydroxyammonium salt of ethyl dihydroxyquinone¬ 
dicarboxylate. 

The compound (C00Et) 2 C 6 0.(0H)2,(N‘ 2 H 3 Ph)2 separates in ’the 
form of a golden, microcrystalline powder when a cold alcoholic 
solution of ethyl dihydroxyquinonedicarboxylate is shaken with 
excess of phenylhydrazme, It crystallises from boiling alcohol in 
small needles, melts at 134°, and is insoluble in water, and only 
sparingly soluble in cold alcohol and ether. It is decomposed into 
phenylhydrazine and the original ethereal salt by dilute sodium 
carbonate solution. 

Ethyl dibydroxyhydroquinonedicarboxylate does not react with 
phenylhydrazine in the cold, but when boiled therewith for about an 
hour in alcoholic solution, the salt (m. p. 134°) just described 
separates from the solution on cooling. 

The compound 0 2 nHi 2 ]Sr 4 04 ,lSrHPh , NH 2 is formed when ethyl dihy¬ 
droxyquinonedicarboxylate or etbyl dihydroxyquinonehydrodicarb- 
oxyl&te is boiled for about six hours with an alcoholic solution of 
phenyl hydrazine. The cold solution is filtered from a sparingly soluble 
bye-product which is also formed in the reaction, diluted with a large 
volume of water, acidified with acetic acid, and the flocculent pre¬ 
cipitate purified by redissolving in alcohol and reprecipitating with 
water and, acetic acid. It is a carmine-red powder which decomposes 
at 130—140°, and is insoluble in water, but readily soluble in alcohol, 
ether and benzene with an intense red coloration. It dissolves in 
concentrated sulphuric acid with a bluish-red coloration, and it is 
decomposed by mineral acids into dihydroxybonzodiphenyldxpyrazo- 
lone, C 2 oHi 2 N 4 04 i and phenylhydrazine. 

Dihydrozybenzodvphenyldipyrazobne, 

separates in the form of a reddish-brown powder when an alcoholic 
solution of the preceding compound is boiled with hydrochloric acid 
and. then diluted with water. It begins to decompose at about 125°, 
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melts at about 150°, and is rather more sparingly soluble in ether and 
alcohol than the phenylhydrazine salt described above. 

The sparingly soluble bye-product referred to above is the 
diammonium-derivative of the dipyrazolone, and has the constitution 

NPh<^^>C 6 (ONH 4 ) 2 < <QQ>NPh. It is an ochre-coloured powder, 

decomposes at about 220 °, and is moderately easily soluble in water 
and boiling alcohol. When warmed with alkalis, it is decomposed 
with evolution of ammonia, and when treated with acids it is con¬ 
verted into the dipyrazolone. F. S- K. 

Constitution of Ethyl Bromodinitrophenylmalonate. By 0, 
L. Jackson (Ber. 9 22, 1232 — 1233; compare Abstr,, 1888, 1091). — 
Ethyl bromodinitrophenylmalonate can be readily and quantitatively 
converted into bromodinitrophenylacetic acid, melting at 177°, and 
from the latter Grete’s bromodinitrotolnene (m.p. 103—104°) is easily 
obtained. When this bromodinitrotolnene is heated with alcoholic 
ammonia, it yields a dinitrotoluidine (m. p. 193°) identical with that 
prepared by Hepp by treating < 7 -trinitrotoluene with alcoholic 
ammonia. As this dinitrotoluidine yields a dinitrotoluene melting at 
71 u , which has the constitution [Me : (br0 2 ) 2 ~ 1 : 2 : 4], it has 
itself the constitution [Me : NH 2 : (I0 2 ) 2 == 1 : 3 : 4 : 6 ], and is 
identical with the dinitrotoluidine described by Staedel (this yol, 
p, 497). Ethyl bromodinitrophenylmalonate has therefore the con¬ 
stitution [CH(COOEt ) 2 : Br : (N 0 2 ) 2 = 1:8:4: 6 ,] 

When ethyl dinitrophenylmalonate is treated with aniline, it yields 
ethyl anilidodinitrophenylmalonate. F. S. K* 

Carvole and Carvacrolsulphonie Acid. By A. Claus and 
W. Faheion (J. pr. Ghem . [2], 39, 356 — 366). — Garvacrolparasul- 
pho?bic acid , C 10 H u SO 4 , is obtained by the action of strong sulphuric 
acid on carvole and also on carvacrol; it crystallises (wxth 2 mols. 
HsO) in large tables or flattened monoclinic prisms soluble in water 
and alcohol, and melting at 65—69° (uncorr,) ,* when further heated 
it decomposes, evolving a smell of carvacrol. The potassium and 
sodium salts (each with 1 mol, H 2 0), the calcium , barium , and lead 
salts (each with 5 mols. H 2 G) are described, as are also the chloride 
and amide . When oxidised carvacrolparasulphonic acid is converted 
into thymoquinone. 

Acetic anhydride in presence of sodium acetate does not yield an 
acetyl-derivative with carvole, Acetylcarvacrol is a thick, pale-yellow 
oil of not unpleasant odour, boiling at 244—245° (uncorr.). 

The paper concludes with some remarks as to the constitution of 
carvole, which shows the properties of a ketone. A. G\ B. 

Orthouitrosulphanilic Acid. By J. Z, Lebqh (Ghem, Gentry 
1889, 286, fro mListy Ghem., 13, 85—89).— Orthonitrosulphanilic,acid, 
IsTBVCsH^N0 2 )*S0 3 H (1:2: 4), is prepared from acetanilide by the 
action of faming sulphuric acid and nitration of the cooled mixture; 
The suljpho-group is readily eliminated, heating with water or dilute 
sulphuric or hydrochloric acid being sufficient to cause this to take 
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place. By heating with potash the araido-group is eliminated with 
formation of the salt K0*C 6 H 3 (N0 2 )*S0 3 H. 
OrthojphenylenediamineparasulpJionic add, 

C $ H 3 (NH*VS0 3 H [=1:2: 4], 

is obtained from the above-named acid by reduction with stannous 
chloride. It is sparingly soluble in cold water, more readily in hot, 
nearly insoluble in cold alcohol, and little more so in hot. It crystal¬ 
lises in needles which become blue when warmed. NIetzki’s reaction 
with croconic acid produced a black: precipitate of the azine. 

OrthonitroazobenzeneparaHulpliO'tnc acid, prepared from the last named 
acid by tbe action of sodium nitrite and hydrochloric acid in the cold, 
forms long, yellow pyramids, nearly insoluble in water and insoluble 
in cold alcohol; these explode when heated. 
Qrthonitrohydrazinebenzeneparasulpltonic add, 

N0 2 *C 6 H 3 CNH-NH 2 )-S0 3 H, 

is prepared from the azo-acid by reduction with stannous chloride. 
It forms yellow needles, somewhat soluble in warm water, nearly 
insoluble in alcohol, readily soluble in alkaline solutions. 

Sodium nitrotartrazinesulphonate, 

C 2 (COOH) 2 [N^H-0 6 H 3 (NO 2 )-S0 3 m] s , 

prepared from orthonitrophenylbenzeneparasulphonic acid by the 
action of sodium dihydroxytartrate, forms a crystalline, yellowish-red 
powder, readily soluble in water and alkaline solutions. The solu¬ 
tion in concentrated potash is dark-green, which becomes red when 
diluted. 

Orthoamidohydrazinebenzemparasulphonic acid , 

KH 2 -C 6 H 3 (NH*NH 2 ) *S0 3 H, 

prepared from the nitro-diazo-acid by reduction, first with stannous 
cldoride and then with zinc and hydrochloric acid, forms small, 
colourless needles which decompose at 100°. They are nearly 
insoluble in cold and sparingly soluble in hot alcohol; readily soluble 
in alkaline solutions, Croconic acid renders the solution dark 
coloured, and precipitates crystals of the azine. J, W. L. 

Orthosulpbobenzoic Acid and its Derivatives, By I, BaMsszr 
(Bar,, 22, 1185).—A reply to Bahlberg and Barge (this vol., p, 709). 
The author and Linn (ibid,, 710) have ascertained the true character 
of orthosulphobenzoic acid, and of the reaction between resorcinol 
and, ammonium hydrogen orthosulpbobenzoate. They have also 
shown that when dihydroxybenzoylbenzenesulphonic acid is heated 
at 185° for a few hours, it is converted into the true sulphone- 
fluoresCean. The anhydride of orthosulphobenzoic acid has been 
Obtained in a pure state by heating the .acid with phosphoric anhy¬ 
dride 'When benzoic sulphinide is boiled with dilute acids, it is 
readily converted into ammonium hydrogen orthosulphobenzoate. 
These facts render the analysis of* commercial 6< saccharin** an easy 
matter, and it has been found that the commercial article contains 
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40—45° per cent, of sulphinide, but that more than half consists of 
parasulphaminebenzoic acid. 


Action of Potassium on Triphenylmethane. By M. Harriot 
and 0. Saint-Pierre ( Oomjpt . rend., 108, 1119—1121).—These expe¬ 
riments were made with a view to ascertain whether the phenyl- 
groups, which are known to reduce the activity of the basic function 
of the phenylamines, confer an acid function on the methane hydrogen 
in triphenylmethane. ... 

Sodium has no action even on boiling triphenylmethane, but if the 
latter is heated with potassium at 200° in an inert atmosphere, 
the metal gradually disappears with evolution of hydrogen and 
formation oi a red "substance which is very unstable and could not 


be isolated. 

Above 250* more hydrogen is evolved, and the product is much 
darker and contains the potassium-derivative of a hydrocarbon con¬ 
taining less hydrogen than triphenylmethane. If this product is 
treated with hydrochloric acid it yields the hydrocarbon CisHu, which 
melts at 148*5°, boils above 360°, and is purified. by dissolving it in 
chloroform, and precipitating by addition of light petroleum^ ^It 

seems to be identical with Hemilian’s hydrocarbon, CHPh<[ i' 8 *, 

L/fi LIa 


but the ortbobenzoylbenzoie acid which it yields on oxidation, 
is derived from impurities in the triphenylmethane, and the true 
product is benzophenone. It does not yield triphenyl carbine!, 
dipbenic acid, nor diphenylene ketone, and hence would seem more 
probably to have the constitution C 6 H 4 *.OPh 2 . When treated with 
bromine in the cold in presence of chloroform, it yields a dibromide, 
C w H u Br 2 , which melts at 187°. Under other conditions it yields a 
monobromo-derivative, C 19 H 13 Br, which crystallises from alcohol and 
melts at 110°. When dissolved in fuming nitric acid, it yields small 
crystals of the dinitro-derivative Ci 9 H 12 (N0 2 ) 3 , which are alrjlst 
insoluble in benzene, ethyl alcohol, and chloroform, and melt with 
decomposition at about 240°. 

The potassium-derivative of triphenylmethane absorbs Carbonic 
anhydride at 200° and becomes white. When this product is dissolved 
in water, precipitated by hydrochloric acid, and crystallised from 
ether, it melts at 2fi4° ? with loss of carbonic anhydride, and yields 
triphenylmethane melting at 94°. It follows that the product is 
triphenyl acetic acid. 

The prolonged action of chlorbenzene on the potassium-derivative 
in presence of benzene yields the compound CmB^, which crystallises 
from light petroleum and melts at 140°. It yields a monobromo- 
derivative melting at 177°. 

Benzoic chloride yields the compound C 26 H 1S 0, which separates 
from boiling benzene in small crystals melting at 172°. This compound 
can be purified by crystallisation from acetone. Alcoholic |&tash 
converts it into the hydrocarbon CiqHu and benzoic acid, and hence 
it would seem to be benzoylphenylenediphenylmethrne. Hydriodie 

and phosphorus convert it into the hydrocarbon which 
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to pits at 234° after crystallisation from a mixture of benzene and 
alcohol. C. H. B. 

Tetraphenylsuceinonitrile. By K. Auwers and V. Meyer 
(Ber., 22,1227—1229).— Tetraphenylsiiccinoiiitrile,CN , CVh^CP1ci?G'N> 
is formed when diphenylacetonitrile (2 mols.), prepared by ISTeure’s 
method (this vol., p. 597), is added to an absolute alcoholic solution 
of sodium (1 mol.), and the resulting sodium compound treated 
gradually with an ethereal solution of iodine (1 mol.). The whole is 
mixed with water, and the undissolved nitrile purified by washing 
with water and hot alcohol. The yield is quantitative. It crystal¬ 
lises from hot, glacial acetic acid in small, flat needles, and is very 
sparingly soluble in hot alcohol, ether, and light petroleum, but 
readily in chloroform and carbon bisulphide. It melts at about 230° 
when heated very quickly, but it has no well-defined melting point, 
as it is gradually decomposed at a much lower temperature, and can 
be liquefied by heating for a long time at 180°. This compound is 
identical with the substance obtained by JSTeure (loc. cit.), by treating 
diphenylacetonitrile with nitrous acid, and also with the isodiphenyl- 
acetonitrile obtained by Anschiitz and- Romig (Abstr., 1886, 1033) as 
a bye-product in the reduction of diphenylethanedinitrile. 

F. S, K. 

Isomeric Metbyldeoxybenzoins. By H. Strassmanh (Ber., 22, 
1229—1231).—Paratoly lace tic acid is best pre paired by hydrolysing 
the nitrile with hydrochloric acid. The acid thus obtained is iden¬ 
tical with that prepared by Radziszewski (Abstr., 1885, 889), and 
melts at 94°, but in one experiment an acid, melting at 192° was 
formed, the silver salt of which contained 41*77 per cent, of silver. 
Sodium pamtoh/lacetate, O^CbNa, crystallises in colourless needles, 
and is moderately soluble in water. 

Faraxylyl phenyl ketone , CsH 4 Me*CH 2 *COPh, prepared by treating 
paratolyiacetic chloride with benzene in presence of aluminium 
chloride, crystallises in colourless, quadratic prisms melting at 94°. 
It does not combine with hydroxylamine when heated therewith in 
alcoholic solution, but the oxime , a colourless, crystalline compound, 
melting at 109°, can be readily obtained from the ketone by Auwers’ 
method (this yoL, p. 689). 

The isomeric paratolyl benzyl ketone, OfiH 4 MB*CO*GH 2 Ph, prepared 
by Mann (Abstr,, 1881,1034), crystallises in colourless plates melting 
at 109°. The oxime Cj^H^NO, prepared by boiling an alcoholic 
solution of the ketone with hydroxylamine, crystallises in colourless 
plates and melts at 131°. F. S, K. 

Action of Ammonium Formate on Deoxybenzo'in. By R 

Iiruckart and H. Janssen (Ber,, 22, 1409—1413 )etrioal 
diphenylethylamine , CH 2 Ph*CHPh*NH 2 , is obtained by heating one 
part of deoxybenzoin and two parts of ammonium formate at 
220—230° for 4—5 hours. The solid product is saponified by boiling 
with alcoholic potash in a reflux apparatus for 2 —3 hours, and the 
amine separated by distillation with steam, and purified by conversion 
into its hydrochloride, which is subsequently decomposed with 
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aqueous soda. It boils without decomposition at 309—810° -under a 
pressure of 737 mm., is soluble in water and alcohol, sparingly 
soluble in ether, yielding solutions having a strongly alkaline reaction, 
and on exposure to the air is rapidly converted into the carbamate 
and to some extent into the carbonate. 

The hydrochloride , CuH 15 N,HC1, crystallises in colourless, long 
needles; the platinochloride , (CuHuN^APtCls, forms yellow scales ; 
the wercurocliloride crystallises in long scales, and the nitrate and 
sulphate also crystallise well. When boiled with a solution of an 
equimolecular proportion of sodium nitrite, the hydrochloride is 
converted into toluylene hydrate. The carbamide crystallises in 
small needles and melts at 98—99°; the pheni/lcarbamide crystallises 
in needles and melts at 129°; the phenylthiocarbamide crystallises in 
small scales-and melts at 170°; the acetyl -derivative crystallises in 
long needles and melts at 148°; the benzoyl -derivative forms small 
needles and melts at 177—178°. W. P. W. 


Bromo-derivatives of Dibenzyl Ketone. By E. Bouhoart 
(Ber., 22,1368—1370).—When dibenzyl ketone is treated with the 
vapour of bromine in carbon bisulphide solution; the following four 
compounds are formed according to the quantity of bromine, em¬ 
ployed. They all lose the whole of their bromine when boiled ^sdth 
water or alcohol. 

JBrmnodibenzyl ketone , CHPhBrCO-CH 2 Ph, crystallises in needles, 
melts at 43—44°, and is readily soluble in alcohol. 

Dibromodibenzyl ketone crystallises from light petroleum in needles 
and melts at 110—111°. When heated with magnesia in alcoholic 
solution, it yields two compounds having the composition Ci 5 Hig 0 2 
and Ci 5 H 10 O respectively. 

Trihromodibenzyl ketone , CHPhBr*CO*GBr a Ph, is more easily formed 
than any of the other compounds, from which it can he separated by 
means of light petroleum. It melts at 81° and is readily soluble in 
warm, but only sparingly in cold, light petroleum. When heated with 
water it yields three compounds, two of which have the composition 
C i5 HioO and CsoB^Os respectively. Trihromodibenzyl ketone (2 mols.) 
combines with phenylhydrazine (3 mols.) ; the product melts at 
55—60° and resembles the corresponding derivative of tetrabromodi- 
benzyl ketone, but, unlike the latter, it contains oxygen. 

Tetrabromodibenzyl ketone , CBr 2 Ph*COCBr 2 Ph, melts at 84-—85°, 
and is more readily soluble in light petroleum than the tribromo- 
ketone; when heated with water or alcohol, it yields several com¬ 
pounds, none of which contains bromine. The compound 




is obtained when the tetrabromo-ketone is heated at 150° with’ an 
alcoholic solution of phenylhydrazine. It is readily soluble in 
. alcohol, ether, and chloroform, but only sparingly in light petoieum 
insoluble in water and dilute acids $ on adding water to the 
^aoholic solution it is. precipitated as a brownish-yellow powder 
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melting at 65—70°. When treated with nitric acid, it is converted 
into a bright-yellow compound, soluble in glacial ace<j|? acid- 

IT. S. K. 

Benzilic Acid and its Derivatives. By H. Klinger and 0. 
Standee (, Ber ., 22, 1211—1215).— Acetylbenzilic acid , 

OAc*CPh 2 *OOOH, 

prepared by treating benzilic acid with, acetic anhydride, crystallises 
from glacial acetic acid in slender or compact needles, melts at 98°, 
and is reconverted into the acid when heated at 100—110°, or when 
warmed with aqueous alkalis. 

Methyl henzilate , OH/CPh^COOMe, is obtained by treating the 
potassium salt with methyl iodide ; it crystallises w*ell and melts at 
74—75°. The ethyl salt, prepared in like manner, crystallises in 
brittle prisms or needles melting at 34°. The benzyl salt is crystalline, 
and melts at 75—76°. Boiling aniline seems to have no action on 
these ethereal salts. 

When hydrogen chloride is passed into an alcoholic solution of 
benzilic acid, impure ethyl diphenylchloraeetate is obtained, and not 
ethyl benzilate as stated by Jena. 

J Ethyl diphenylanilidoa estate, NHPh’CPlvCOOEt, prepared by 
treating ethyl diphenylchloraeetate with aniline, melts at 114—115*, 
and is not acted on by boiling aniline. The free acid crystallises in 
needles, melts at 168° with decomposition and previous softening, is 
very sparingly soluble in water, and is decomposed when recrystallised 
from alcohol or benzene. It dissolves in cold, concentrated sulphuric 
acid with a yellow coloration which, on warming suddenly changes 
to carmine-red. The silver salt is very unstable. The methyl salt 
melts at 106—107°. 

When benzilic acid is heated for a long time at 180° it is chiefly 
decomposed into water, carbonic oxide, and benzophenone, but a email 
portion is converted into a dark-red, resinous substance from which 
no crystalline compound could be isolated. The formation of di- 
benzilic acid and ethyldibenzo'in which, according to Jena, takes place 
under these conditions, was not observed in any experiments. 

BmziUde , OPh a <Q^Q>CPh 2 , is formed together with carbonic 

oxide and dibenzilic acid when benzilic acid is treated with phos¬ 
phorus pentoxide. It crystallises from alcohol in long, colourless 
needles melting at 196°, and from benzene with 1 mol. of benzene in 
quadratic prisms which quickly effloresce. It is not acted on by acetic 
chloride, but it is readily converted into benzilic acid by alcoholic 
potash. It dissolves in concentrated sulphuric acid with a red 
coloration which disappears on adding water. 

Oahours states that when benzilic acid is treated with phosphoric 
chloride, benzilic chloride, OH>CPh 2 *OOCl, boiling at 270 p , is obtained. 
The authors’ experiments seem to show that this liquid is a mixture 
of benzophenone and benzophenone chloride as, although benzilic 
chloride and diphenylchloracetic chloride are both formed in the above 
reaction,, they , are decomposed when distilled, 
von. lvi. 3 o 
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Benzilic amide, OH-CPh 3 *CONH 2 , prepared by treating the chlorides 
obtained as described above with ammonium carbonate, crystallises 
from dilate ammonia in small plates, and from chloroform in plates or 
prisms; it melts at 154—155°, and is slowly decomposed when waiuned 
with potash. 

When benzilic acid (2 mols.) is dissolved in concentrated sulphuric 
acid, carbonic oxide (1 mol.) is evolved, and various compounds are 
formed according to the temperature employed. At the ordinary 
temperature the chief products are compounds insoluble in water, 
amongst which benzhydrol benzilate is the most important. 

Benzhydrolhenzilate, C Ph 2 <(QQQ^>CPb 2 , a colourless, amorphous, 

very electrical powder, melts at about 100 °, and gives the benzilic 
acid reaction with concentrated sulphuric acid. It is very stable 
towards alkalis, oxidising agents, and phosphoric chloride, hut when 
heated with copper oxide it yields benzophenone, and, with soda-lime, 
tetraphenylethane. 

A crystalline compound, C 21 H 13 O 0 , is also formed in very small 
quantities by the action of sulphuric acid on benzilic acid at the 
ordinary temperature. It melts at 256—257°, and, when treated with 
alcoholic potash, it is converted into an acid melting at 232°. 

When benzilic acid is dissolved in concentrated sulphuric acid at 
100 ° the principal products are two sulphonic acids which have the 
composition O 26 H 29 BO 5 and C 2 7 H 30 $O 6 respectively. These acids cfo* 
solve in Water, forming colourless solutions which, on evaporating, 
yield carmine-rred residues—the colour disappearing again on moisten¬ 
ing slightly. The sodium salts crystallise well. P, S. K. 

Synthesis of Euxanthone. By C. Gbaebe (Ber., 22, 1405— 
1406).—The author states that he has effected the synthesis of euxan¬ 
thone by treating a mixture of /3-resGrcylic acid ana quinolcarboxylic 
acid with acetic anhydride and distilling the resulting product. The 

formula of euxanthone must, therefore, be 

Details are reserved for a later communication. W, P. W* 

Action of Chlorine on /3-Naphthol* By T. Zincke (Ber, t 22, 
1024—1U35).—The compound (peutachloroketobydronaphtbalene) 
obtained by treating #-trichloroketohydronaphthalene with chlorine 
in acetic acid solution (compare this vol., p. 265), has been proved to, 
be a compound of tetrachloro-/3-ketonaphthaiene with hexaehldro-/ 3 - 
ketonaphthalene (see below). 

CC1 -CO 

oc.-BentaohhrQ-fi-hetQhydrona$bthal$ne, CflH 4 <( 2 i > is obtained 

OOVCHG1 

when a stream of dry chlorine is passed for a long time through a 
solution of a-trichloroketohydronaphthalene in carbon bisulphide 
(15— 2 Q parts), moist air being carefully excluded; after keeping for 
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12 liours the solution is quickly evaporated, the residue washed with 
a little light petroleum, and crystallised from carbon bisulphide. It 
separates in large, transparent crystals, melts at 128°, turns yellow on 
exposure' to the light, and, when kept for a long time, the crystals 
become opaque. It is only sparingly soluble in light petroleum, but 
moderately so in benzene and readily in ether, with partial decompo¬ 
sition; it is also quickly decomposed into hydrogen chloride and 
tetrachloro-/3-ketonaphthalene by alcohol and glacial acetic acid. Tt 
is very readily converted into trichloro-/3-naphthol by reducing agents, 
so that in most respects it behaves like the last-named compound ; it 
yields anilidochlorhydroxynaphthaquinone (m. p. 253°) with aniline, 
an ethoxy-derivative (compare Abstr., 1888, 708) with alcoholic potash, 
and dichlorobydrozyindenecarboxylic acid with aqueous alkalis. 

The compound, c ^< cor ^ C1 + C 6 H 4 < CC1 ^, which was 

previously described as pentachloroketohydronaphthalene, can be ob¬ 
tained by treating a-a,dichloro-/I-naphthol or a-tricbloro-/J-ketohydro- 
naphthalene with excess of chlorine, but it is most conveniently 
prepared by dissolving its constituents (equal molecules) in ether, 
adding light petroleum, and allowing the solution to evaporate slowly. 
It crystallises from glacial acetic acid in large, well-defined, rhombic 
double pyramids, similar in form and colour to crystals of sulphur. 
It separates from a mixture of ether and light petroleum in large, 
shining crystals, and melts at 86—87° to a turbid liquid which only 
becomes clear at 96*. The molecular weight, determined by Raoultfs 
method in glacial acetic acid solution, was found to be 314’5 as a 
mean of two experiments. F. S. K. 

Nitroso- and Dinitroso-naphtharesorcinoL By S, v. Kosta- 
necki (Bar,, 22 t 1342—1347 ).—Hydrozynaphthaqmnoneoxime {nitroso* 
naphtJmresorcinoT ), [ISTOH : OH ; 0 =s 1:2?4], prepared by treating 
hydroxynaphtbaquinone with hydroxylamine hydrochloride or potas* 
sium hydroxyl aminesulphonate, crystallises from dilute acetic acid in 
yellow needles, and decomposes at 180°. It is readily soluble in bat 
alcohol, alkalis, and sodium carbonate, but only very sparingly in hot 
water and insoluble in ether. It gives a brownish-yellow coloration 
with concentrated sulphuric acid, and in alcoholic solutions ferrous 
salts produce a green, ferric salts a dark brown, copper sulphate a, 
dark yellow, and nickel salts a scarlet precipitate, It forms olive- 
erreen compounds with iron mordauts. 

Ohloronitrosonaphtharesorcwol) [NOH : OH : 01 : 0 = 1:2 ; 3:4], 
prepared from chlorhydroxynaphthaquinone in like manner, crystal¬ 
lises from acetic acid in yellow needles, and decomposes at 178°. The 
reactions with.metallic salts are similar to those given by the preced- 
. ing compound, and, like the latter, it forms coloured compounds with 
mordants. 

Dinitrosoresorcinol crystallises with 1 and not with 2 mols. H 3 0 as 
stated by Pitas (Ber., 8, 631); it can be obtained by treating nitroso- 
resoreinol with nitrous acid. 

Bimtrpsomphtharesorcinol , [(NQB)a; G* = 1:3:2: 4], can be 

■' , ' ’ ' , 3 0 2 
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obtained by pouring a dilute alkaline solution of nitrosonaphtha- 
resorcinol and sodium nitrate into dilute bydrocbloric acid. It crystal¬ 
lises from alcohol in yellowish plates, decomposes at 165°, and is 
converted into phthalic acid by dilute nitric acid. It dyes mordanted 
materials the same colours as dinitrosoresorcinol, but the shades are 
darker. When reduced with zinc and hydrochloric acid, it yields an 
amidohydroxynaphthaquinone, [0 2 : OH : NH 2 = 1 : 4 : 2 : 3], iden¬ 
tical with the compound described by Merz and Weith (Ser., 11, 
1319). F. 8. K. 


Reduction of Alkyl /3-Naphthylamines. By E. Bambergeb and 
R. Mullejr (Ber 22, 1295—1311 ; compare Bamberger, this vol, 
p. 717, and Bamberger and Filebne, ibid., 737).—Pure ethyl-/3~naph- 
thylamine is a colourless, mobile liquid boiling at 305° (716 mm,; 
191°; 25 mm.); it quickly turns brown on exposure to the air, and 
gives a poncean-red dye with diazosulphanilic acid. Solutions of the 
salts are not changed by ferric chloride in the cold, but. on boiling 
they turn pale-green, then dirty-brown, and finally greenish-brown ; 
potassium dichromate and sulphuric acid produce a brown coloration, 
the solution becomes turbid, and a yellowish-brown, flocculent pre¬ 
cipitate forms, but no further change occurs on heating. 

■ni-T T7 -Tty . /1-rr- OH 2 *OH* N HEt . ^ . n 

Ethyl-p-tetrahydronaphtnylcbmine, C 6 H 4 <' i-. (alicyuc), 

OJtL>‘uJul 2 

is obtained, together with the isomeric aromatic base (see below), 
when ethyl-/3-naphthylamine (15 grams) is reduced with sodium (24 
grams) and amyl alcohol as previously described (loo. cit.). The 
aqueous and amyl alcoholic solutions are distilled separately with 
steam, the bases collected in hydrochloric acid, the solutions mixed 
together, and treated with animal charcoal. The free bases are then 
dissolved in light petroleum, and a stream of moist carbonic anhydride 


passed through the solutiou to precipitate the alicylic base. The 
resulting carbonate is purified by reconverting into the base and re- 
precipitating with carbonic anhydride or, better, by dissolving in very 
dilute hydrochloric acid, treating the solution with a little sodium 
niti’ite, and extracting the nitrosamine of the aromatic base, which is 


precipitated as a yellowish oil, with ether. If a small quantity of the 
purified carbonate gives a coloration with diazobenzenesulphonic 
acid the process is repeated, if not the base is isolated, dried over 
potash and barium oxide, and distilled. The yield is 35—40 per cent. 
It is a colourless, mobile oil boiling at 267° (724 mm.; 153°, 23 mm.) 
without decomposition, and readily volatile with steam. It has an 
ammoniaeal piperidine-like smell, a strongly alkaline reaction, a great 
affinity for carbonic anhydride, and the peculiar physiological action 
of the alicylic /3-bases. (Compare Bamberger and Filehne, loc. ciL) 
It dissolves freely in organic solvents, but is only sparingly soluble in 
water, from which it separates as an oil on adding soda, A solution 
of the hydrochloride gives no coloration with ferric chloride in the 
cold* but on warming it turns a deep reddish-brown. The hydro¬ 
chloride, OtoH u «NHEt,HCI, crystallises from water in afchydrous 
prisms, melts at 223*5°, and is readily soluble in, water, alcohol, aud 
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chloroform, but only sparingly in hydrochloric acid, and insoluble in 
light petroleum. The nitrate , Ci 0 HirllTHEt,H]TO 3 , is precipitated 
when nitric acid is added to an aqueous solution of the hydrochloride 
or to an ethereal solution of the base; it crystallises from hot water 
in needles or plates melting at 184°. The nitrite , Ci 0 H n *NHEt,HNO s , 
is precipitated when nitrous anhydride is passed into a well-cooled, 
ethereal solution of the base. It crystallises from water in long 
needles, melts at 180°, and is not decomposed by cold, very dilute 
acids or boiling water. Th e picrate, CjoHu'NHEtjCs^NsO?, prepared 
by dissolving the base in a boiling, aqueous solution of picric acid, 
crystallises in long, orange-red needles, melts at 183*5°, and is 
readily soluble in water and alcohol. The platinochloride, 
(Oi{,Hu*!N’HEt) 2 ,B[ 2 PtCl 6 i separates from boiling water in orange- 
yellow, stellate crystals melting at 204°. The oxalate crystallises 
from water in needles, the carbonate crystallises in small, colourless, 
deliquescent needles. The ace%Z-derivative, C w HirNAcEt, prepared 
by digesting the base with acetic anhydride and sodium acetate, is a 
colourless oil boiling at 328° (718 mm.) without decomposition; it 
does not combine with bromine when treated therewith in chloroform 
solution. (Compare Bamberger and Lodter, Abstr., 1888, 604.) 

The nitrosamine , CioH n *NEt*lSfO, is best prepared by treating a 
strong hydrochloric acid solution of the base with sodium nitrite in a 
closed vessel, as in very dilute solutions no reaction occurs at the 
ordinary temperature; it separates slowly from the cold solution, but 
immediately on warming, as a yellowish oil which is only sparingly 
soluble in hot or cold water, and very slightly volatile with steam. It 
gives Liebermann’s reaction, but only slightly. 

Diazobensene-ethyl-fi-tetrahydronaphthylamine , NaPh'U’Et’CioHn, 
separates iu sulphur-yellow needles, together with pale-yellow crystals 
of tettoydroethylnaphthylamine nitrate when the base (I mol.) is 
suspended in ice-cold water, treated with a well-cooled solution of 
diazobenzone nitrate (I mol.) and the mixture kept for some time at 
0°j the diazoamido-compound is extracted with ether, the solution 
evaporated, and the residual reddish-brown oil placed in a freezing 
mixture. It crystallises in sulphur-yellow, hexagonal plates, melts 
at 58°, and is decomposed when warmed with acids. It imparts a 
red coloration to melted resorcinol. The picrate , CmHajJTajCsHalSraOi, 
prepared by treating the diazoamido-compound with picric acid in 
ethereal solution, crystallises in ruby-red needles, and is readily 
soluble in alcohol but insoluble iu ether. It decomposes oh expo¬ 
sure to the light or when heated at about 100°. 

That, |3-tetrahydro-ethylnaphthylamine has the constitution 
assigned to it above follows from previous experiments and is also 
proved by the existence of the isomeric aromatic base. When the 
alicylic- base is oxidised with potassium permanganate, as previously 
described in 1 the case of the alicylic /3-tetrahydronaphthylamine 
(Bamberger and Muller, Abstr., 1888, 712), it yields au oily acid 
the barium salt of which crystallises well, and is readily soluble in 
water*, the acid itself could not be obtained in crystals, and is 
probably a mixture. 
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Ethyl-p-tetrahydronajphthyla mine, KHEt*C6H 3 <^ 


ch 2 *ch 2 

CHVCH* 


(aromatic), 


is formed in small quantities (4 per cent, of the base employed) 
when ethyl-/3-naphthylamine is reduced as described above; it is 
isolated by evaporating the light petroleum mother-liquors from the 
alieylic base and purified by 'drying over barium oxide and frac¬ 
tionating. It is a 'colourless, neutral, mobile oil, boils at 291*5° 
(724 mm.), is volatile with 'steam, and dissolves freely in organic 
si lvents, bub is only -sparingly soluble in water, and insoluble in 
soda. It combines immediately with nitrous acid, yielding an oily 
nitrosamine which gives Lidbermann > s reaction and forms dyes with 


chazo-compounds; the compound obtained with paradiazobenzene- 
sulphonic acid is bright scarlet. In aqueous solutions of the hydro¬ 
chloride ferric chloride produces no coloration, but on warming a 
reddish-brown precipitate is formed. Potassium dichromate and. 
sulphuric acid have no action in the cold ; on,warming the solution 
becomes reddish-brown, but the colour disappears on continued 
boiling. The hydrochbride crystallises in anhydrous needles, melts 
at 173*5°, and is readily soluble in water, but is precipitated from 
the solution in nacreous plates on adding concentrated hydrochloric 
acid. In aqueous solution, an ammoniacal solution of silver nitrate 


produces a white, flocculent precipitate which gradually darkens on 
boiling, the solution turning red. The platinochloride crystallises in 
small, anhydrous,' yellow needles, and is sparingly soluble in cold 
water ; it is decomposed slowly by cold, but immediately by hot water. 
When the aromatic base is oxidised with potassium permanganate, 
adipic acid is formed, and the odour of carbylamine is distinctly 
perceptible. 

Dimethyl-/3-naphthyl amine is best prepared by heating /3-napb~ 
fhylamine with methyl iodide and soda at 120° for several %.ours, 


and decomposing the resulting ammonium iodide by distilling with 


potash or by boiling with amyl alcoholic soda. 


Dimethyl-ft-tetrahydronaphthylamine, 


NMe 2 *C 6 H 3 < 


CBVCFa 

CH a *6H 3 


(aro¬ 


matic), is formed together with very small quantities of the isomeric 
alieylic base when dimethyl-#-naphthylamine or the methiodide is 
minced with sodium and amyl alcohol; the two products are sepa* 
rated by precipitating with carbonic anhydride as described above. 
It is a colourless, mobile oil, boils at 287° (718 mm. ; 168°, §95 mm*) 
without decomposition, and is very similar to the corresponding ethyl- 
derivative. When an aqueous solution of the hydrochloride is 
warmed with auric chloride, gold is immediately precipitated; alco¬ 
holic solutions of the base precipitate silver from a solution of the 
nitrate even in the cold. The hydrochloride , CioHii*NMe 2 ,HGl, 
separates in colourless, very deliquescent crystals when hydrogen 
chloride is passed into an ethereal solution of the base. In warm, 
aqueous solutions of this salt ferric chloride produces a turbidity and 
% yellow coloration; a mixture of sulphuric acid and potassium 
ilichromate gives a yellow precipitate and, on warming, the solution 
|&rus a dirty-green* The platinochhride , ( G W H Me») B 2 PtO 1 6 , is a 
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yellow, crystalline compound, and is decomposed by boiling water. 
The pier ate crystallises from warm water in needles. The ferrocycmide 
is a yellowish-white, crystalline compound, and is decomposed by 
boiling water. The mercutochloride crystallises in small plates or 
long needles, melts at 127‘5°, and is readily soluble in hot, but only 
very sparingly in cold water. When the base is oxidised with potas¬ 
sium permanganate, it yields adipic acid. 

Dimethyl-fi-tetmhy dr onaphthylamine (alicylie), 

n _ .CH 3 *CH-NMe 2 
L > 

vJdLa O1I.2 

boils at 166'5° (22 mm,), and resembles the corresponding ethyl base 
in reactions and properties. Its physiological action is similar to, but 
stronger than, that of tetrahydronaphthylamine. The hydrochloride 
crystallises in long needles, and is readily soluble in water. The 
platinochloride crystallises from water in orange-yellow needles, and 
is not decomposed by boiling water. 

When paratolyh/3-naphthylamine is treated with sodium and 
amyl alcohol, a large quantity of resinous compounds is formed from 
which small quantities of a reduced base can be extracted by boiling 
with dilute mineral acids. This compound crystallises from hot 
water in colourless plates, melts at 44°, boils at 93° (18 mm.), and is 
very readily soluble in hot water. It is exceedingly volatile, and has 
the peculiar piperidine smell of the alicy lie bases, but at the same time 
a distinct odour of narcissus. F. S. K. 

Reduction of Secondary and Tertiary AlkyW-naphtliyl- 
amines. By E. Bamberger and H. Helwig (Ber,, 22, 1311—1317 ; 
compare preceding Abstract).— MhyU&4etrahijdronaphthylamine 7 

NHEt , CQH 3 <Qg 2 < Q^ 2 >, is obtained when ethyl-*-naphthylamine 

(b. p. 303°, 722’5 mm,) is reduced with sodium and amyl alcohol* but 
no isomeric alicylic base is formed in the reaction. It is a colourless, 
neutral, mobile oil, boils at 286—287° (17 mm.), and. Is readily soluble 
in organic solvents but only sparingly in water and soda. It reduces 
warm alcoholic solutions of silver nitrate and gives an orange-red dye 
with diazobenzenes ulphonic acid. In warm solutions of the hydro¬ 
chloride, ferric chloride produces a wine*red and then a greenish- 
yellow coloration; potassium dichromate and sulphuric acid give a 
dirty yellow precipitate in the cold, but in hot solutions first a red 
and then a greenish-brown coloration is produced, and on adding more 
dichromate, a black, flocculent precipitate is formed. 1 The hydrochloride , 
Ci 0 H u *NHEt,HCl, crystallises from water in thick prisms or needles 
which effloresce at 80 — 90° and melt at 118°. The j olatwchloride, 
(OjoHn'NHEtJjjHaPtOlfi, crystallises in golden plates, is sparingly 
soluble in cold, and is decomposed by hot water. The mtrpso- com¬ 
pound, CioH n -NEt*NO, separates as an oil when a hydrochloric acid 
solution of the base is treated With sodium nitrite; it gives Lieber- 
mann’s reaction and is reconverted into tetrahydroethylnaphthylamine 
when w&rmed with tin and hydrochloric acid. ' 
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Parardtrosoethyltetrahydronaphthylamine hydrochloride separates in 
golden prisms or needles when an alcoholic hydrochloric acid solution 
of the nitroso-compound is kept for some time. The free base * 

crystallises from boiling water in golden needles, 

C(NO)—CM 

melts at 119°, and is converted into tetrahydroparanaphthylenediamine 
when reduced with zinc-dust and hydrochloric acid. 

When ethvltetrahydronaphthylamine is oxidised with potassium 
permanganate it yields adipic acid and oxalic acid. 

J)methyhcc4etrahydronaphthylamine f pre¬ 


pared by reducing dimethyl-*maphtbylamine (b. p. 274*5°, 711 mm.) 
with sodium and amyl alcohol, is a colourless, mobile oil, which boils 
at 261—262° (721 mm.), turns brown on exposure to the air, and 
reduces ammoniacal silver nitrate solution. It gives coloured com¬ 
pounds with paradiazobenzenesulphonic acid; the sodium salt, 
SOsISTa-CeHi’N^CioHio’lSrMea, crystallises in yellow plates. In warm 
acid solutions ferric chloride gives a red coloration which disappears 
on continued heating; potassium dichromate and sulphuric acid pro¬ 
duce in the cold a dirty yellow precipitate, but in hot solutions a 
brownish-black precipitate is formed and the colour changes to brown. 
The hydrochloride is a syrup. The platinochloride, 


(OioHn-NMe^aPtOl., 

is an orange-yellow, crystalline compound, only moderately soluble 
in cold, and decomposed by hot water. The metkiodide , OioHifN’Mc 3 I, 
prepared by heating the base with methyl iodide at 90—100°, crystal¬ 
lises from water in prisms, melts at 164*5°, and is readily soluble in 
alcohol and hot water but only sparingly in cold water. The nitroso- 
derivative is an unstable oil. 

When dimethyha-tetrahydronaphthylamine is oxidised with potas¬ 
sium permanganate, it yields adipic acid. E. S. K. 


Hydrogenation of 1: 2- and 1: 4-NaphthyIenediamines. 
Preparation of 2 : 2 , -NapMhylenediamine. By E. Bambiegbr 
and W. J. Schusffelin (Per., 22, 1374-—1384).—1: 2-Naphthylene- 
diamine (Lawson, Abstr., 1885, 1238) can readily be prepared by 
adding zinc-dust to a solution of phenylazo-^-naphthylamine in acetic 
acid until the colour changes to a bright yellow, filtering the hot 
solution into dilute sulphuric acid, and decomposing the sparingly 
soluble sulphate with hot soda solution. The yield amounts to about 
78 per cent, of that theoretically possible. 

Phenylamidonaphthylcarbamide, N HPh* 0 0 *FH- CioHc'^sTHo, is a 
granular, crystalline powder, and melts above 335°: naphthylemdi- 
phenylcarbamide , OioH6(-^H*CO*NHPh) 2 , is very sparingly soluble in 
alcohol, carbon bisulphide, ether, and benzene; naphthylenediphmy Z- 
,i Mthiocarbamide forms pale yellow needles which melt at about 
355-—-360° with decomposition. On hydrogenation, 1:2-naphthylene- 
diamine yields two tetrahydro-bases, the “aromatic” base (compare 
■, this vol, p. 717) being the chief product. 
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Ar. tetrahydro-1 : 2-naphthylenediamine , Ci 0 Hi 0 (NH 2 ) 2 , crystallises in 
flat, silky needles, melts at 84°, boils without decomposition at 220° 
under a pressure of 81 mm., and is readily soluble in alcohol, ether, 
and hot water. It exhibits all the properties of the “ aromatic ” 
hydro-bases, reduces solutions of platinum chloride and silver nitrate 
with the formation of metallic platinum and silver respectively, yields 
a carmine-red solution on treatment with ferric chloride in the cold, 
forms a deep bordeaux-red solution by the action of potassium dichro¬ 
mate and sulphuric acid in the cold, and on oxidation with potassium 
permanganate yields adipic and oxalic acids (compare Bamberger 
and Althausse, Abstr., 1888, 960). The salts are more soluble in 
water than those of 1 : 2-naphthylenediamine; the hydrochloride , 
OioHio(NH 2 ) 3 ,2H01, crystallises in lustrous tabular forms and melts at 
about 260° with decomposition; the nitrate , CioH 10 (NH 2 ) 2 ,2Hl!l0 3 , crys¬ 
tallises in satiny scales, is somewhat sparingly soluble in water, and 
melts at 201°. The diaoety Z-derivative, CioHio(£THAc) 2 , crystallises in 
silky, matted needles, melts at 245°, is readily soluble in chloroform 
and alcohol, sparingly soluble in ether, light petroleum, and cold water, 
and is not acted on by bromine. 

Ac. tetrahydro -1 ; 2-naphthylenediamine is chiefly found in the 
aqueous layer obtained when the reduction product is poured into 
water (compai’e Bamberger and Muller, Abstr., 1888, 599), and is 
separated by concentrating the acidified aqueous solution, precipi¬ 
tating the base in the cold with aqueous soda, extracting it with 
ether, and precipitating it from the ethereal solution as carbonate; 
the process being repeated until the base is free from admixture with 
the “aromatic” isomeride. Owing to the very small quantity ob¬ 
tained, an analysis of the base could not be made. It has all the 
properties of an “alioyclic” tetrahydro-base, and forms a platino- 
ehloride crystallising in golden-yellow needles. 

Ar , tetrahydro -1 : 4 -naphthylenediamine is the sole product formed 
on reducing 1 : 4*naphthylenediamine. Its hydrochloride is a snow- 
white, glittering, crystalline powder, which melts above 360°, and in 
the paoist state rapidly becomes green on exposure to the air. The 
base is obtained as an oil on treating the hydrochloride with alkalis; 
it distils without decomposition under a pressure of 20 mm. and 
solidifies, on cooling the receiver, to a mass of white, needle-like 
crystals which, on exposure to the air, rapidly become coloured and 
finally minified, In its reactions it exhibits the properties of an 
“ aromatic ’* tetrahydro-base, and on oxidation with potassium per¬ 
manganate yields adipic and oxalic salts. The diacetyl-deriv&tive, 
C 1 oHio(NHAc) 2 , crystallises in long, white, silky needles, melts at 
285°, is sparingly Soluble in water, chloroform, and ether, and is not 
acted on by bromine, 

Diacetyl -1 : 4 -naphthylenediamine forms lustrous, white needles, 
melting at 305°, and is identical with Kleeman’s diaceto-a-napbthyl- 
enediamine (Abstr., 1886, 472). 

2 : 2'-Naphthylenediamine can be prepared by heating 2 : 2 r -dihy- 
droxynaphthalene with four times its weight of ammonium calcium 
chloride at 260—270° for eight hours (compare Lange, (Them. Zeit. 7 
1888, 856). It crystallises in white, satiny scales, and melts at 159°. 

, W. P. W. 
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j8-Diaaplitliylparap]aenyienediamine and its Derivatives. 

By L. Rueff ( Ber22, 1080—1083).— frDinaplithylparapJienylene- 
diamine, CcH^NH’CioH^, is obtained when paraphenylenedi amine is 
lieated at 200° with excess of /3-naphthol. It is best crystallised from 
boiling aniline, and forms white scales soluble in glacial acetic acid, 
cumene, and nitrobenzene, almost insoluble in alcohol, ether, or 
benzene. It melts at 235^, and boils in a vacuum at 400° with slight de¬ 
composition. It is scarcely attacked by dilute acids; strong sulphuric 
acid dissolves it, and on the addition of potassium nitrate or nitrite 
the solution (like that of the corresponding diparatolyl-compound) 
turns greenish-violet, and then an intense blue. The picrate , 
C 6 H 4 (NH* 0 1 oH 7 ), 2 C 6 H 3 (N 02 ) 3 'OH, forms glistening, black needles, 
soluble in boiling benzene and melting at 217°. The dimethyl* deriva¬ 
tive, C 6 H 4 (NMe'CioH 7 ) 2 , yields white scales which dissolve in boiling 
benzene and melt at 180°. The dia-cetyl- derivative forms small, white 
scales soluble in boiling benzene, melts at 210° and chars when strongly 
heated. The dibenzoyl* derivative crystallises in white scales, melts 
at 220° and is soluble in boiling benzene* lu T. T. 

^-Bromonaphthalenesulphonic Acids* By S- Porslihg (Ber,, 
22, 1400—1403).—2 : 3'- BromonaphthalmesulpliQmc acid (compare 
Houlding, Proc., 1889, 74) can be prepared by Scradmeyer’s method 
from the Bronner $-naphthyiamine-/l*sulphonic acid. The potassium 
salt, with ^ mol* H 2 0, forms a microcrystalline powder; the ammo- 
nium, barium, and silver salts were also prepared. The bromide, 
C^HeBr-SOgBr, crystallises from benzene in pale-yellow aggregates of 
small needles, melts at 118°, and is,readily soluble in benjzene and 
chloroform, sparingly soluble in ether and light petroleum; the 
amide crystallises in long, slender needles, and melts at 207°. The 
dibromonapbthalene, obtained by distilling the bromide with phos¬ 
phorus pentabromide, crystallises from a mixture of ether and 
chloroform in four-sided, colourless tables, melts at 158°, and is 
sparingly soluble in alcohol, readily soluble in ether, chloroform, and 
light petroleum. It is undoubtedly identical with the €*dibromonaph- 
thalene (m. p. 159 # 5°) of Jolm, and the author suggests that its 
formation under the conditions given by Jolin was due to the pre¬ 
sence of some ^-bromonaphthalene in the *-bromonaphthalane em¬ 
ployed. 

2 : V-Bromonaphtbahnesulphonic acid can be prepared in like 
manner from the Badifcche /3-naphthylamine*a-sulphonic acid. Its 
potassium salt crystallises with I moL H a O. The bromide crystallises 
from chloroform in broad needles, melts! at 151°, and is readily soluble 
in benzene and chloroform. The corresponding dibromonapbthalene 
crystallises in small, white needles, melts at 75°, is sparingly soluble 
in alcohol, readily soluble in ether and chloroform, and is identical 
with that obtained by Meldola (Titans., 1885, 497), and by Barm- 
stadterand Wiphelhaus (Annalen, 152, 298), W, P. W* 

Propyl-derivatives of Anthranol. By F. Hallgarten (Ber,, 
^1069—1072 j compare Abstr., 1888, 1202),— Bipropybntlvrofie, 
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co*— 

0aH4 <CPp 3 >C «H 4 ,is obtained, together with propylantbranyl propyl 

other, when an aqneons (25 c.c.) solution of anthranol (5 grams) and 
potash (5 grams) is boiled for four hours with propyl iodide (12—18 
grams). The resulting syrup is extracted with boiling water and 
then mixed with light petroleum, whereon dipropyJanthrone' is pre¬ 
cipitated in yellowish crystals. It separates from benzene and light 
petroleum in almost colourless, rhombic crystals, melts at 124°, and 
is soluble in glacial acetic acid, ether, benzene, and hot alcohol, but 
only sparingly in light petroleum, and insoluble in alkalis. When 
oxidised with chromic acid in glacial acetic acid solution, it yields 
considerable quantities of anthraquinone. 

Propylanthryl propyl ether , ^ C 6 H 4 , remains in the 

mother-liquors after precipitating the dipropylanthrone with light 
petroleum. The solution is evaporated, the residue dried at 120°, 
dissolved in a small quantity of absolute alcohol, and precipitated 
with a hot, concentrated alcoholic solution of picric acid. The violet 
precipitate is repeatedly boiled with ammonia and the colourless 
residue recrystallised from alcohol, from which it separates in small, 
yellowish needles, melting at 72°. It is soluble in light petroleum, 
benzene, ether, and alcohol, but insoluble in alkalis. When oxidised 
with chromic acid, it yields anthraquinone. The pier ate , 


C20H22O jCeHal^O?, 

crystallises from alcohol and is decomposed when heated at 90—100°. 

CPr 

Lipropylanthracene dihydride^ C 6 H 4 <Qj^>G\H 4 , is prepared by 

heating dipropylanthrone at 140—170° with hydriodic acid and 
amorphous phosphorus. It crystallises from alcohol in colourless 
plates, softens at 46—47°, is soluble in all ordinary solvents except 
water, forming fluorescent solutions, and dissolves in concentrated 
sulphuric acid with a yellow coloration. 

Propylmanthranol, CPr^~-O—~OOH, is obtained when propylan- 

thranyl propyl ether is oxidised with a cold dilate solution of chromic 
arid. It can also he prepared by heating anthraquinone (20 grams) 
with zinc-dust (40 grams), potash (30 grams), propyl iodide 
(40 grams), aud water (1000 c>e.), boiling the product with water, 
and extracting the dried residue with 40 per cent, alcohol. It 
separates from alcohol in colourless crystals, melts at 164°, and is 
readily soluble in benzene and glacial acetic acid, but only sparingly 
in ether, and insoluble in alkalis and light petroleum. It dissolves in 
concentrated sulphuric acid with a yellowish-red coloration. 

V. S. K. 


Action of Heat and Acetic Acid on French Essence of Tere- 
faenthene. By Gh Boucharbat and Lafoht (Ann, OMm. Phys. [6], 16, 
236—262; compare Abstr., 1886, 475).—A sample of essence of t tere- 
teitbene (b. p. 155—158°), which rotated the plane of polarisation 
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—82° 52' (Z = 10 cm.), was mixed with glacial acetic acid (1*5 vols.) 
and heated at 100° in a sealed tube previously filled with carbonic 
anhydride. An optical examination of samples taken from time to 
time showed that the rotatory power, which in the freshly prepared 
mixture was —6° 50' (l = 5 cm.), increased in the course of 97£ 
hours to —9° 85', and tended towards a limit of about —10°, but 
even after 97 hours only half the hydrocarbon had combined with the 
acid. The contradictory results arrived at by Berthelot (Ann. Chim. 
JPJiys . [3], 38, 44) are probably due to some difference in the essence 
employed. The commercial substance is prepared by distilling the 
resin in presence of acetic acid and resinous acids; in this process it 
undergoes modification and, as the rotatory power of the products 
which are first formed is always higher than that of the non-modified 
essence, any further change results in a diminution of optical activity. 
The modified essence also contains an active terpilene, the rotatory 
power of which diminishes gradually when it is heated at 100° with 
acetic acid. 

When similar mixtures of essence of terebenthene and acetic acid 
are heated at 150° and 200°, the rotatory power first increases for 
a very short time, then rapidly diminishes, and finally the solufiiS 
becomes inactive. jkr 

If in the experiments at 100° a trace of sulphuric md is added 
to the mixture, the rotatory power quickly reaches a maximum, and 
the more quickly the more sulphuric acid added, it then decreases 
rapidly, and finally the solution becomes slightly dextrorotatory. 

A sample of essence of terebenthene (800 grams), which rotated 
the plane of polarisation —16° 26' (l = 5 cm.), was mixed with 
glacial acetic acid (1600 grams) and the mixture, the rotatory power 
of which was — 7° 4', heated at 100° for 64 hours, a stream of car¬ 
bonic anhydride being passed during the whole operation. The 
rotatory power increased to —9° 20', and after keeping at the 
ordinary temperature for two months longer it attained —9° 28% 
The crude product was washed with water, and the residue (about 
1000 grams) submitted to fractional distillation, first under the 
ordinary and then under reduced pressure. The boiling point, 
rotatory power, and weight of the varions fractions obtained are 
given in a table. The products were, firstly, unchanged terebenthene 
of specific rotatory power [Vji> = —49° 1', the hydrochloride of which 
is solid and has the specific rotatory power (V} D = —13° 3'* The high 
specific rotatory power of the hydrocarbon may be due to the presence 
of active camphene. The hydrochloride is quickly decomposed by 
water (50 vols.) at 100°, but equilibrium is almost established after 
seven hours; 47 per cent, of the salt has then been decomposed, and the 
solution contains camphene of rotatory power —31°. It was proved 
by an experiment with very active (—80°) camphene, that the rotatory 
power is diminished by about one-fourth by converting into the 
hydrochloride and boiling the latter with alcoholic potash; assuming 
a proportionate reduction in the above case, it would follow that the 
rotatory power of the unchanged terebenthene is increased by contact 
with acetic acid independently of the formation of camphene. 

The second product is a terpilene, boiling at 178% which ha 3 the 
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rotatory power [«] D = —80'5°, and lias all tlie chemical properties of 
dextrorotatory cifcrene. 

The next products are various acetates of camphenols having the 
same composition but different rotatory powers; the dextrorotatory 
(M* = 12° approx.) boil at a lower temperature than the Icevo- 
rotatory compounds, the rotatory power of which may be as much as 
‘—85°. It is almost impossible to separate the acetates by fractional 
distillation, as the difference in their boiling points is only about 10°, 
but, when treated with alcoholic potash at 100° they are converted 
into the corresponding dextro- and lasvo-camphenols (borneols), which 
can be separated by fractional distillation or fractional crystallisation, 
as tbe leevo-compounds crystallise more readily and boil at a higher 
temperature than the dextrorotatory compounds. The rotatory 
power of the laevo-camphenols, in 10 per cent, alcoholic solution at 
about 18°, varied in tbe different fractions from —83° 20' to —25° 20', 
and was on tbe average —31° to —32°; the products of greatest 
activity are obtained from the higher boiling acetates, or from the 
fractions of the higher boiling camphenols. The differences in rota¬ 
tory power of the various laavo-bomeol fractions seem to be due to 
ffm presence of a little dextro-borneol or dextro-campbenol, perhaps 
also to traces of terpilenol; as the mean value is the same as that of 
various natural lsevo-borneols, it follows that the treatment at 100° 
has not sensibly modified the rotatory power of this substance, nor 
that of the ethereal salts from which it is derived. The solid camphor, 
obtained by oxidising these borneols, has the specific rotatory power 
[a]j> — —40° in 10 per cent, solution. 

The dextro-camphenol was isolated from the mother-liquors from 
the Imvo-compound, and obtained in an almost pure condition by 
crystallising at a low temperature. It begins to melt at about -50° 
and boils at 195°, or about 10° lower than tbe laBvo-compound; its 
rotatory power is, on the average, [«]r> = 9° 20', hut it probably con¬ 
tains leevo-camphenol. It does not seem to correspond with the 
dextrorotatory acetates, and probably a small portion of the latter 
are reconverted into the lsevo-compound during hydrolysis. When 
treated with nitric acid, it yields a compound having the same compo¬ 
sition as Japan camphor, but it is not acted on as readily as the lsevo- 
camphenol. This camphor solidifies at a very low temperature, boils 
at 195°, and is very readily soluble in alcohol, ether, and light 
petroleum; its specific rotatory power is about [#]x> = —57°, The 
properties of the dextro-borneols described above seem to show their 
connection with the camphenol of variable Isevorotatory power 
discovered by Montgolfier. 

The fourth product of the action of acetic acid on essence of 
terebenthene is an acetate which yields a laavo-terpilenol melting 
at 33°, boiling at 218°, and of specific rotatory power [«]j> = 
—86° 38'* # ... 

The products obtained by heating similar mixtures of, essence of 
terebenthene and acetic acid at 150° for 64 hours, and at 200° for 
12 hours, were examined in the same way. In tlie experiment at 
150° the crude product from 1400 grams of the mixture weighed 
grams, and its rotatory power vyas^S 0 40' (l = 10 cm.); the 
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product obtained at 200° only rotated the plane of polarisation 40\ 
Although the mixtures themselves are so feebly active, the various 
fractions have considerable rotatory powers, some being dextro- some 
lasvo-rotatory. At 150° or 200° no* terebenthene remains unchanged, 
and the most volatile fractions consist of campjtene of feeble activity. 
The crystalline hydrochloride of the portion boiling at 160—167° is 
dextrorotatory, a fact which indicates the presence of Imvo-camphene, 
[ a ] D = _g° 20"; it is quickly decomposed by water at 100°, and the 
camphene obtained is crystalline. Terpilene of sp.. gr. 0*8647 is 
formed in large quantities in both cases, but at the higher tempera¬ 
ture the product is less active. The fractions passing over above 
100° under diminished pressure, consist of dextro- and lsevo-rotatory 
acetates of camphenols and contain no trace of terpilenol, the acetates 
of terpilene, which are doubtless formed, having been destroyed 
again and converted into tei'pilene. The dextro-camphenol acetates, 
just as in the experiment at 100°, do not yield an equivalent quantity 
of dextro-borneol, but there is a partial return to the stable Isevo- 
rotatory type. The rotatory powers of the Isevo-borneols and of the 
Isevo-camphors derived therefrom are considerably less than those of 
the corresponding compounds obtained in the experiments at 100°. 

The above experiments prove that the products obtained at 100 6 
are the same, and exist in the same proportions, and have the same 
rotatory powers as those obtained in the cold, but the action takes 
place mueh more quickly. A higher temperature diminishes thd 
rotatory powers, especially as regards the isomeric hydrocarbons 
formed, and increase of temperature has more effect than a prolonga¬ 
tion of the time during which the reaction takes place. The borneols 
obtained by heating at 150° for 64 hours have only about one-third 
the rotatory power of those produced in 12 hours at 200° ; this 
anomaly depends on the formation of unstable dextro-camphenol. 
The camphor derived from the eamphenol which is obtained at 160° 
is more active than that derived from the corresponding compound 
produced at 200°, a fact which seems to show that the formation of 
substances intrinsically inactive, or inactive by compensation, is a 
direct effect of increase of temperature. The diminution in rotatory 
power of the camphors and modified hydrocarbons seems to be due to 
the formation of substances inactive, per se , or inactive by compensa¬ 
tion. At temperatures above 150% terpilenol and its acetates are 
destroyed as fast as they are formed, yielding a terpilene which is 
less and less active. S. K. 

Mesocamphoric Acid, By C, Friedel (Oompt rend., 108, 
978—984)*—Mesocamphoric acid Is an isomeride of camphoric acid, 
obtained, according to Wreden, by heating camphoric acid with 
hydriodic or hydrochloric acid, and readily converted by boiling with 
dilute hydrochloric acid into an inactive acid, agreeing in other 
properties with the dextrogyrate acid (this Journal, 1872, 146). 
Jungfieisch obtained the same acid by heating camphoric acid with 
water only, paracamphoric acid being formed at the same time (Bull, 
Sec. OUm 19, 530). 

, The author prepared a considerable quantity of this acid, partly 
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by tbe action of hydriodic acid on the dextrogyrate acid, but mainly 
by the action of heat on the latter in presence of water or very dilute 
hydrochloric acid. When the product is crystallised it yields, first 
unaltered camphoric acid, then small, hard, brilliant crystals of a new 
modification, which the author terms provisionally isocamphoric acid, 
and lastly mesocamphoric acid.. 

Isocamphoric acid melts at 172*5®, and crystallises in small octa- 
hedra with a square base, modified by faces of the prism on the 
angles, and by other faces; a 1 a 1 = 62° 50'; 5* h h = 45° 45': optical 
examination shows that the crystals belong to the quadratic system. 
When crystallisation takes place very slowly, isocamphoric acid forms 
rhombic lamellae belonging to the rhombic system, but if these are 
allowed to remain in the mother-liquor, or if they are recrystallised, 
they change into quadratic octahedra. It follows that isocamphoric 
acid is dimorphous; both forms are anhydrous, and melt at the same 
temperature. Isocamphoric acid is dibasic, and, like all hvdroxy- 
acids, gives no distinct reaction with Poirrier’s orange. It* is less 
soluble than camphoric acid,' 100 parts of water at 15*5° dissolve 
only 038 gram. It is quite distinct from the ordinary lasvogyrate 
acid, hut its rotatory power is equal and opposite to that of the 
dextrogyrate acid; iu alcoholic solution, [*] D =? —46®. 

If the mother-liquor from isocamphoric acid is allowed to remain, 
it gradually becomes capable of depositing a further quantity of the 
ordinary dextrogyrate acid. This is readily separated by taking 
advantage of the fact that all the camphoric acids readily form super¬ 
saturated solutions, and the crystallisation of any one of them can be 
determined by introducing crystals of tbe same kind. Mesocamphoric 
acid can then be obtained from the liquid, but if it is recrysfalliscd 
once or twice, it yields more isocamphoric acid, and the same set of 
changes can be repeated time after time, tbe proportion of meso¬ 
camphoric acid gradually decreasing. It follows from these observa¬ 
tions that mesocamphoric acid is a mixture of the dextrogyrate acid 
with a leevogyrate acid having an equal but opposite rotatory power 
and differing also in other physical properties. Mesocamphoric arid 
can in fact be obtained by mixing equivalent quantities of dextro¬ 
gyrate camphoric acid and isocamphoric acid. The product is 
optically inactive, but its gradual resolution by repeated recrystal¬ 
lisation can be followed with the polarimeter. 

If camphoric acid is heated for 48 hours 180—190° with one- 
tenth its weight of water, the solution becomes inactive, and if the 
liquid contains 50 parts of water to one of acid it first deposits a 
lsevogyrate acid, and afterwards some ordinary camphoric acid, 
which, however, is very difficult to separate from the mesocamphoric 
acid which accompanies it. Isocamphoric acid treated in the same 
way yields ,mesocamphoric acid. 

It is evident from these results that mesocamphoric acid belongs to- 
the same group as racemic acid. 

When isocamphoric acid is distilled, it yields an anhydride which 
melts at 221°, boils without decomposition, and crystallises from 
alcohol in silky ,needles. When the solution is slowly concentrated 
by evaporation, it yields crystals which seem to belong to the 
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rhombic system. It is optically inactive. When heated with potassium 
hydroxide, it is converted into the dextrogyrate acid. 0. H. B, 

Action of Ozone on Guaiacum Resin. By 1ST. Kowalewsky 
( Ohem .. Centr 1889, 289—290, from Centr. M§d. Wiss. } 27, 66 —68). 
—Ozone forms not only a blue oxidation product by its action on 
guaiacum resin, but also a whole series of coloured products. The 
colours do not all appear at the same time, but in a certain order, the 
blue standing about the middle of the series. If damp guaiacum resin is 
besmeared with old turpentine and brought near the Babo apparatus, 
the paper commences to v smoke, without any appearance of the 
colours. Ozone has no action on perfectly dry guaiacum resin. If 
a small piece of iodine is placed on damp guaiacum paper, a blue 
ring forms all round, which is strengthened by being moistened with 
water. This reaction is extremely delicate. J. W. L. 

Tanghinin, from Tanghinia Venenifera. By Amato (Oompt. 
rend 108, 1255—1257).—Tanghinin is the active principle of tanghin , 
the judicial poison of the Malgaches, which is extracted from the 
kernel of the fruit of Tanghinia venenifera , one of the Apocynaoeua. 

The kernels contain about 75 per cent, of fat of a buttery con¬ 
sistence, part of which can be removed by pressure, and the remainder 
by carbon bisulphide, in which the tanghinin is insoluble. The 
residue is then extracted with boiling alcohol, and this on cooling 
deposits crystals of tanghinin, which is present in the kernels to the 
extent of 25 grams in 2*55 kilos. Tanghinin is a cardiac poison 
resembling stropbantin and ouabain; it crystallises in colourless, 
anhydrous rhombs, which give no colour reactions, become pasty at 
170°, melt at about 182°, and burn without residue at a higher tem¬ 
perature. Tanghinin is almost insoluble in water, but if left in 
contact with it for some hours, swells up and forms a thick mucilage 
containing microscopic crystals in suspension. It is, however, 
readily soluble in concentrated alcohol, and somewhat soluble in 
ether. In a saturated alcoholic solution at 20°, it has a l&vorotatory 
power [<*]d = —67°. 

Tanghinin dried at 115° contains C, 65*74; H, 8*19; O, 26‘07 = 
100. It contains no nitrogen, and when treated with dilute acids 
yields a yellow product which cannot be crystallised from alcohol, 
and a small quantity of a very bitter substance, but no reducing 
sugar is formed. It follows that tanghinin is neither an alkaloid nor 
aglucoside. 0. H. B. 

XanthophylUdrin, By L. Macchiati (Ohem. Centr., 1889, 350, 
from Nuovo. botan. Ital ,, 20, 474—476).—After washing the leaves of 
JEJvonymusgapm&ca with water and ether, and extracting with alcohol 
so as to separate the chlorophyllan, a yellow liquid was obtained by 
washing the latter with water, from which lemon-yellow crystals, 
insoluble in alcohol, ether, and benzene, were obtained. The author 
has named the substance xanthophylUd/rin. It appears to accompany 
the chlorophyll constantly. J* W, L. 
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Behaviour of Pyrroline and its Derivatives as regards 
Raoult’s Law. By Gr. Magnanini (Zeit. physikal Ohem 3, 347— 
350).—Pyrroline, like phenol, when examined by Raoult’s method, 
gives values for the molecular weight which are too high in the 
ease of a solution in benzene, but are normal for an acetic acid solu¬ 
tion. The derivatives of pyrroline, whether examined in acetic acid 
or benzene solutions, give practically normal values, a slight rise 
being observed in each case with increasing concentration. The 
latter is particularly marked in the case of a-aeetylpyrroline and the 
methyl salt of a-pyrrolinecarboxylic acid, as also for iodole (tetriodo- 
pyrroline), which on account of its slight solubility in acetic acid was 
examined in solution in ethylene dibromide. H. 0 . 


Conieeins. By E. Lbllman (Her., 22, 1000—1004).—The author 
and W. Geller have previously shown that the unstable, oily com¬ 
pound C 5 NHioC 1 , which is formed when piperidine is treated with 
bleaching powder, is converted into a secondary piperideine by treat¬ 
ing with alcoholic potash. This secondary base only exists in the 
state of vapour, as at a lower temperature it immediately polymerises, 
with formation of a crystalline dipiperideine. 

a-Metliylpiperidine and conine both yield colourless, oily, very 
unstable chloro-derivatives when boiled with bleaching powder. The 
compound Cs^HieOl, obtained from conine, when treated with alco¬ 
holic potash, yields an optically inactive secondary coniceine (b. p. 
171°), wbicb is probably identical with the 7 -coniceine prepared by 
Hofmann (Absfcr., 1885, 401 and 562), and has the constitution 

HH <c?/: C Sl> CH - F s. K. 


|3~Ethyl-a-Stilbazole and its Derivatives. By Gr. Plats (Ber*, 
22, 1057—1063). —The salts of ^-ethyl-a-stilbazoline (compare this 
vol., p. 163) cannot be obtained in a crystalline condition; the hydro¬ 
chloride is poisonous. , 

The 1 dibromtde , Ci 6 Hi 6 NBr 2 (loc, cii.) separates from ether in nodular 
crystals, and from alcohol, in small needles melting at 127*5—128°; 
it is soluble in benzene, chloroform, and carbon bisulphide. When, 
heated with water at 130*—140°, it yields ethylstilbazole and tarry 
products. 

The diacetate, C lfi H 16 K(GA.c)*, was obtained in an impure condition 
by boiling the dibromide with silver acetate and glacial acetic acid; 
it is a bright-red, neutral, unstable oil, boils at 315-—■320° with decom¬ 
position, and is almost insoluble in water. , 

When ethylstilbazole is oxidised with a warm 2 per cent, solution 
, of potassium permanganate, it is converted into benzoic acid and 
isoeinchomeronic acid. F. S. EL. 

Pfperideme and Dipiperideine. By E. Lellmaot and R. 
. Sohwadebeb (Ber., 22, 1318—1328, 1328—1336; compare Lellmann, 
Abstr., 1888, 970).—A dipiperideine, (C 6 H S H) 2 , is formed when 
oMdropxperidine, prepared by the method described by Bally, (ibid., 

, 964), is treated with alcoholic potash in the cold, but it is best 
‘ VOLi LYI. ^ ' -' ; ■ ' ' 1 3 p 
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obtained by gradually adding cbloropiperidine to a boiling 10 per 
cent, solution of alcoholic potash. The alcohol is evaporated, the 
residue mixed with water, the brown, oily product extracted with 
ether and fractionated. The distillate gradually solidifies .to a mass 
of well-defined crystals melting at 60—61°. Molecular weight deter¬ 
minations by Raoult’s method in glacial acetic acid solution, and 
vapour-density determinations by V. Meyer's method at 200°, 230°, and 
300°, show that at temperatures below 200 ° the molecular formula is 
CjnHigFjj, but that between 200 ° and 230° dissociation commences. It 
has no constant boiling point, and within certain limits it can be 
distilled at almost any temperature by regulating the supply of 
heat. It is readily soluble in alcohol, ether, benzene, glacial acetic 
acid, chloroform, and acids, but only very sparingly in water; cold 
dilute alkaline solutions become turbid on heating. It is slightly 
volatile with steam. Aqueous solutions give a gelatinous precipitate 
with zinc chloride, and with mercuric chloride a white precipitate 
which darkens on heating. A solution of the hydrochloride gives no 
reaction with platinic chloride, but auric chloride produces am oily 
precipitate. The %derate is an oil. Dipiperideine is a secondary base r 
as is proved by the fact that it combines with acetic anhydride, but 
does not give the carbylamine reaction. 

A compound, GhH*N»S, is formed when dipiperideine (10 grams) 
is dissolved in alcohol, treated with phenyl thiocarbimide (8'5 grams), 
and the solution kept for some time. It crystallises from alcohol in 
colourless needles, melts at 143—144° with decomposition, and is 
moderately soluble in dilute alcohol, but only sparingly in ether. It 
dissolves unchanged in cold, dilute hydrochloric acid, and the solution 
gives precipitates with mercuric and platinic chlorides; when heated 


with acids it is decomposed, and phenyl thiocarbimide is liberated. 
At 150° it is decomposed into aniline, and a compound, CuH^NaS, 
which was not obtained in a pure state. This reaction shows that 
dipiperideine contains two imido-groups. (Compare Lellman, Abstr,, 
1885, 976). When, tbe compound C 17 H 23 N 3 S is heated with phenyl 
thiocarbimide at. a moderately high temperature, thiocarbanilide is 
produced ; the formation of this anilide seems to show that dipiperx- 
deine combines with 2 mols, of phenyl thiocarbimide, but the com¬ 
pound is subsequently decomposed. 

It follows from these experiments that dipiperideine has most 

probabl, tbe constitution 


A bromopiperidine, CsKH^Br, is obtained when an aqueous solu¬ 
tion of piperidine is gradually added to a mixture of bromine 
(130 grams), calcium hydrate (300 grams), and water, a current of 
steam being passed through the mixture during the operation (com¬ 
pare Hofmann, Abstr., 1885, 401 and 562). The yellowish oil which 
collects in the receiver is washed with water to free it from piperi¬ 
dine, and dried over calcium chloride. It decomposes more quickly 
than the corresponding chloro-derivative, yielding colourless needles 
melting at 234°. When boiled with alcoholic potash, it is converted 
Ihto a crystalline compound very similar to the dipiperideine described 
hut probably other bases are also formed in the reaction. , , 
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A colourless salt separates in crystals when a dilute hydrochloric 
acid solution of the dipiperideine described above is evaporated over 
sulphuric acid. This compound, when dried over phosphoric anhy¬ 
dride, has the composition C 5 N1I9,HC1 + H 2 0, and is most probably 
piperidine hydrochloride, as is shown by experiments described 
below. It softens and turns yellowish at 70°, loses its water at 120°, 
and melts at 1*50° when heated very carefully; when heated quickly 
it r melts at about 80°. The molecular weight, determined by Baoult’s 
method with glacial acetic acid and immediately after solution, was 
found to be 155, but the depression gradually increased. 

Dipiperideine hydrochloride remains as a yellow, amorphous, very 
hygroscopic salt, when a solution of the base (1 mol.) in very dilute 
hydrochloric acid (2 mols.) is evaporated over sulphuric acid. 

Acetylpiperideine , Csl^HgAc, is formed when dipiperideine is boiled 
with acetic anhydride. It is a colourless oil, boils at 219*5—220*5°, 
and is readily soluble in all ordinary solvents except water. The 
molecular weight, determined in glacial acetic acid solution, was 
found to be 130*2. It is hydrolysed by boiling concentrated hydro¬ 
chloric acid, and dipiperideine is obtained when the resulting hydro¬ 
chloride is decomposed with soda. 

Di-par anitrobenzylpiperideine, (C 5 NH 8 *CH 2 *C 6 H 4 *]TO 2 ) 2 , is formed 
when a benzene solution of dipiperideine (2 grams) and paranitro- 
benzyl chloride (4*2 grams) is heated for a long time with an aqueous 
solution of sodium carbonate, the whole being frequently shaken. It 
crystallises from boiling alcohol in ruby-red needles, melting at 
120*5°. The molecular weight determined in benzene solution was 
found to be 441. It is decomposed by cold dilute hydrochloric acid, 
and on adding ammonia to the solution, paranitrobenzylpiperideine is 
precipitated. The last-named compound polymerises very readily, 
being reconverted into di-paranitrobenzylpiperideine; this change 
takes place almost immediately when the simpler compound is 
treated with a little ether. 

A compound, OioHi 8 N 2> CS 3 , is formed when dipiperideine is boiled 
with carbon bisulphide. It crystallises in yellowish needles, melts at 
150° with decomposition, and is readily soluble in alcohol, ether, and 
benzene; it forms a crystalline additive compound with,benzene. It 
is not decomposed by cold, dilute hydrochloric acid, but is recon¬ 
verted into dipiperideine when heated with alkalis, 

When dipiperideine is warmed for a day with tin and concentrated 
hydrochloric acid, it is completely converted into piperidine; the 
same change occurs, but very much more slowly, when an alcoholic 
solution of dipiperideine is treated with sodium amalgam at the ordi¬ 
nary temperature. JB\ S. K. 

Polymerisation of Compounds containing Doubly-bound 
Carbon-atoms. By E. Lellmann ( JBer .> 22, 1337—1341).— The 
author has compiled examples of the polymerisation of compounds 
containing doubly-bonnd carbon-atoms, amongst others the cases of 
piperideine (compare preceding* Abstract), pyrroline and isopropyl- 
pyrroline (Dennstedt, this vol., p, 400), and eoniceidine. 

The so-called hydroquinoline, as was proved by molecuHr weight 

. ' : 1 J - ■ *'' / “ 3 jp 2 
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determinations in both benzene and glacial acetic acid solution, is in 
reality a hydrodiquinoline (CgHglSr^. 2 ?* S. K. 

Oxidation of <*-Fipecoline. By H. Bunzel (Ber., 22, 1053— 
1057). —In preparing a-pipecoline by Ladenburg’s method (Abstr., 
1885, 557) it is not necessary to purify the product by means of tlto 
nitrosamine as, after decomposing the sodium ethoxide with water, 
the pipecoline being readily volatile distils with the alcohol; the 
distillate contains only very small quantities of picoltne and hydro¬ 
carbons, and the hydrochloride prepared therefrom is almost pure, 
so that, after decomposing the salt with potash and fractionating 
twice, the free base, boiling at 118—120°, is obtained in a pure state. 
120 grams of a-pieoline yield 96 grams of a-pipecoline. 

Bensoylpipecoline, Ce^H^Bz, is prepared by gradually adding 
benzoic chloride (30—35 grams) to a well-cooled mixture of pipe¬ 
coline (20 grams), and 50 per cent, caustic soda (32 grams) with 
constant shaking, and, as soon as the reaction is at an end, adding 
water and warming. The product is extracted with ether, the solu¬ 
tion washed with dilute soda, sulphuric acid, and water consecutively, 
dried, the ether evaporated, and the residue recrystallised from alco¬ 
hol. It is a colourless compound melting at 44—45°, and is readily 
soluble-in all solvents except water. 

Benzoyl-d-amidocaproic acid , O 13 H 17 NO 3 , is formed when benzoyl- 
pipecoline (10 grams) is suspended in water (450 grams), the mixture 
wanned and treated with an aqueous (450 grams) solution of potas¬ 
sium permanganate (32—35 grams) in the course of 10 to 15 hours.' 
The unchanged base is extracted with ether, the filtered solution 
acidified with sulphuric acid, and the precipitated acid recry stabilised 
from water or ethyl acetate. The yield of the crude product is 
50—75 per cent, of the benzoylpipecoline employed. It crystallises 
from hot water in long needles, melts at 148°, and is readily Soluble 
in alcohol, moderately so in ethyl acetate, and insoluble in! ether. 
When heated for three hours at 180° with concentrated hydrochloric 
acid, it is completely decomposed with separation of benzoic acid., 
The zinc salt, (CnHi«NOs)ijZn + H 2 0, crystallises from water in 
colourless needles melting at 212—213 & , and gradually loses its water 
when kept over sulphuric acid under diminished pressure. The 
silver salt, CiaHiel^OsAg, separates in colourless, nodular crystals 
when a warm solution of the zinc salt is treated with silver nitrate. 
The copper salt is insoluble in water and is unstable. The barium 
salt is , crystalline, but very readily soluble in water and absolute 
alcohol. 

a-Hydroxy-a-pipecoline, C 6 NH n O, is obtained when benzoyl&mido- 
caproic acid, is distilled, the distillate boiled with soda, the solution 
extracted with chloroform, and the chloroform evaporated. It crys¬ 
tallises in plates, melts at 84°, and is readily soluble in all ordinary 
solvents, the solutions having a neutral reaction. F. S. K 
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best prepared by warming 100 grams of aniline with, an equal weight 
of ethylene bromide, and, after the vigorous reaction has taken place 
and the product become solid, adding 110 grams of ethylene bromide, 
heating the whole at 130—140° in a re Hus apparatus, and slowly 
adding very concentrated aqueous potash in quantity sufficient to 
combine with the bromine ; after heating for many hours, the excess 
of ethylene bromide is removed by steam distillation, and the solid 
residue washed with hot alcohol. The yield of pure diphenylpiper- 
azine amounts to 90—100 grams from 100 grams of aniline. The 
paradiamido-derivative is best obtained by reducing the dinitroso- 
derivative by Morley’s method. 

When paradiamidodiphenylpiperazine hydrochloride is oxidised 
with two molecular proportions of phenol or naphthol by means of 
ferric chloride, a blue indophenol is obtained, and an indamiue and 
saffranine are formed when it is mixed with two and four molecular 
proportions respectively of aniline hydrochloride and oxidised,with 
potassium dichromate. A mixture of the hydrochloride with two 
molecular proportions of metatoluylenediamine hydrochloride yields, 
on oxidation, a dye of the toluylene-blue class, but it was not found 
possible to obtain a colouring matter of the methylene-blue type from 
paradiamidodiphenylpiperazine. • W. P. W. 

Quinoline and Tetrahydroquinoline. By E, Lellmann and H. 
Reusch (Ber., 22, 1389—1392). —When tetrahydroquinoline is heated 
either with parachloronitrobenzene or orthobromonitrobenzene for 
two to three hours at 200°, a product is obtained consisting of a mixture 
of quinoliue with unaltered tetrahydroquinoline and resinous matters. 
The oxidation of the tetrahydro-base to quinoline can readily be effected 
by boiling with nitrobenzene in a reflux apparatus for several hours. 

Orrbocyanoquinoline, C 0 ]NH 6 *CN, can be obtained in the pure state, 
free from the ana-isomeride (compare Fischer and Korner, Abstr,, 
1884, 1197) if an intimate mixture of sodium orthoquinolinesulphon- 
ate with five times its weight of potassium cyanide is distilled in a 
vacuum instead of at the ordinary pressure. It crystallises from 
alcohol in small, white needles, melts at 84°, yields a platinochloride, 
(CwHeKaJ^HoPtCla, crystallising in orange-yellow needles, and is 
converted into quinolineorthocarboxylie acid by heating with con¬ 
centrated hydrochloric acid at 150°., W. P. W. 

Morphine. By L. Knorr (Ber',, 22, 1113-^-1119; compare this 
voh, p. 417),—The oily base previously described, ( loc , dt,) as among 
the products of the decomposition of methylmorphiniethine by 
means off acetic acid, is probably only impure methylmorphimethine 
which has escaped action. The’ second oily product mentioned was 
found to consist mainly of ft-hydroxyethyldimelkylamine, , 1 

OH-CH 2 -CH**NMe 8 , 

described by Ladenburg (Abstr,, 1882, r 166) under the name of 
dimethylnlkxne, The author has carefully examined this substance. 
,It is best obtained by heating methylmorphimethine with acetic 
anhydride at 16Q—190° for 3—4 days* It boils at, 128—130°. ,, Its 
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acetyl-derivative forms a crystalline hydrochloride , which again yields 
an aurate , C6H 14 N0 2 Cl,AuCl3, crystallising in scales. When the base 
is treated with methyl iodide, it is converted into choline. 

From these and previous results the author concludes (1) that 
morphine is a tertiary base; (2) that morphine contains a methyl- 
group attached to nitrogen; (3) that methylmorphimethine contains 
two methyl-groups combined with nitrogen; (4) that morphine con¬ 
tains a partly reduced phenanthrene nucleus; (5) and that methyl¬ 
morphimethine is decomposed by acetic anhydride into /3-hydroxy- 
ethyldimethylamine and a phenanthrene-derirative ; (6) that morphine 
contains a phenylic hydroxyl, an alcoholic hydroxyl, and an indif¬ 
ferent, probably etheric, oxygen-atom; (7) that the alcoholic 
hydroxyl of the morphine remains the same in methylmorphimethine, 
and only appears as a phenylic hydroxyl after decomposition of the 
latter base into acetomethyldioxyphenanthrene. 

From these considerations the author proposes for morphine the 

\ „ ^CH(0H)*CB>0—CH 2v . ... , 

formula OH-Oi 0 H 5 <^ tt * XT14yr „ >, in which, however, it 
CH 2 -CH*NMe-CH 2 

is doubtful whether the alcoholic hydroxyl is in the position assigned 
or is combined with the adjoining carbon-atom. L. f l\ T. 

Meeonarceirte and Narceine Meconate. By B. Merck (Chem. 
Gmfr., 1889, 384, from Pharm. Zeit , 34, 90),—The meconarceme 
obtained from France consists, according to the author’s analyses, of 
a solution containing camphor, codeine, and narceine, the bases being 
in combination with an acid soluble in ether, but which the author 
could not identify. The meconarceme obtained in Germany is a 
white powder consisting of a mixture of narceine and meconic acid. 

The author prepares narceine meconate by mixing the acid and 
base in equimolecular proportions, which produces a lemon-yellow ■ 
acid salt, soluble in hot water, little soluble in alcohol, readily soluble 
in 50 per cent, alcohol, and meltingat 126°, Attempts to prepare the 
normal salt from narceine (2 mols.) and meconic acid (1 moL) 
resulted in the formation of products varying in composition, the first 
portions which crystallised out being richer in meconic acid than the 
lash J. W, L. 

a-Hydroxycinchonirte, By E. Juxgflbisch and E. Mger (Oompi. 
rettd., 108, 952—955 ; compare Abstr., 1888, 380, 508).—a-Hydroxy- 
cjnchonine is obtained by the action of hot dilute sulphuric acid on 
cinchonine, and forms part of the bases which are* insoluble in ether, 
but soluble in dilute alcohol. It is isolated by taking advantage of. 
the _comparative insolubility of the hydrochloride, which is readily 
purified by crystallisation from boiling water or dilute alcohol. 

o^Hydroxycinchonine, CjgHisNaOa, crystallises from alcohol in 
colourless flattened prisms, which melt at 252° with much decomposi¬ 
tion. It is strongly dextrogyrate. In a 1 per cent, solution in 
alcohol of ,97°, £*]» = +182° 56' at 18°, in an aqueous solution con¬ 
taining 2 mols. HCl^ [fit] D = 4-210° 76' at 19% It i* alkaline to 
litmus and phenolphthalein, and is insoluble in water, hut dissolves 
readily in, alcohol, acetone, benzene, and chloroform. The solutions 
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o£ its salts are not fluorescent, and give with, ammonia a precipitate 
which is soluble in excess. a-Hydroxycinchonine is isomeric with 
homoquinine, apoquinine, apoquinidine, and the hydroxycinchonine 
described by Schiitzenberger and Strecker. 

a-Hydroxycinchonine forms basic salts which are feebly alkaline to 
litmus, and normal salts, which have an acid reaction. Almost all of 
them crystallise readily. The basic hydrochloride , CigH^^ChjHCl 
H*0, forms long, colourless needles, which melt at 280° with decom¬ 
position and are almost insoluble in water and alcohol. The com¬ 
pound is dextrogyrate, and in a X per cent, solution containing 
l mol. HC1, [*]d = +174° 37' at 13°. The hydrobromide has similar 
properties, crystallises with the same proportion of water, and melts 
at 232°. The hydriodide crystallises with 1 mol. H 2 0 in long needles, 
which melt with decomposition at 230°. The platinochloride is a 
yellow, amorphous substance, insoluble in boiling water; it contains 
l mol. H 2 0, which is given oh at 110°. The aurochloride is soluble 
in boiling water, from which it separates in yellow needles contain¬ 
ing 1 mol. H a O. Half the water is given oh at 100°, and the remainder 
at 130°. The basic oxalate crystallises with 2 mols. H 2 0 in slender 
needles, which are only slightly soluble in cold water, and the basic 
tartrate also crystallises. 

The methiodides and ethiodides are obtained by direct combination 
in presence of alcohol. The methiodide forms colourless, anhy¬ 
drous nacreous lamellss, melts at 241—240°, and is much more 
soluble than the corresponding cinchonine-derivative, dissolving 
readily in water and ethyl and methyl alcohols. The dimethiodide 
forms bulky, anhydrous, yellow, prisms, which melt with decomposi¬ 
tion at about 241°; they are somewhat soluble in water, but dissolve 
only slightly in ordinary alcohol or concentrated methyl alcohol. 
The ethiodide crystallises with 1 mol. H 2 0 in long striated prisms, 
which become anhydrous at 150°, and melt with decomposition at 
251°. It is less soluble in water than the methiodide, and dissolves 
but slightly in absolute alcohol. The diethiodide forms small, yellpw, 
anhydrous prisms, melts with decomposition at 240°, and is more 
soluble in water than in alcohol. Ethyl bromide yields corre¬ 
sponding derivatives; the first forms colourless, anhydrous needles, 
which melt at 245 Q , and the second forms slender, colourless needles 
grouped in mamelons, very soluble in water and ordinary alcohol, but 
insoluble in ether and absolute alcohol. 

If A-hydroxycinchoniue is heated at 70—80° with two molecular 
proportions of acetic anhydride, it yields a diaeetybderivative, a 
colourless resinous substance, which melts at 80—85°, and volatilises 
in a vacuum. It is insoluble in water, but soluble in alcohol, and 
forms salts which do not crystallise and are usualfy soluble. The 
platinochloride, C 19 H2tAcaN 2 U2,H 3 Pt01 6 4* H 2 0, is an amorphous 
chamois-coloured precipitate, which becomes crystalline in hot water 
and decomposes before melting. 

The fact that <x-hydroxycinchonine forms a diacetyl-derivative, whilst 
cinchonine forms only a monacetyl-derivative, supports the view that 
^-hydroxycinchonine is formed from cinchonine by assimilation of 
water and consequent introduction of another phenol function. H 
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New Compounds of the Cinchona Alkaloids. ^ 

(Ghem. Gentr., 1889, 519-320, n To ?To + 3h!o ’ ta obtained by 
Quininephenol sulphate, C^oHouNA^Oa.CeHaO -t- ’ solution 

adding an equivalent quantity of phenol to a hot, aqueous soiu. 

gallol normal salts have been prepared , and hvdr- 

S The phenol acid salts of hydroxyquimne, cmchomdme, and djar 

oxycinchonidine, behave in a similar manner. ^ 

The following normal snlpbates bave ^ ^ colour- 

Qmnmeorcmal sulphate, (C 2 oti 34 ^ 2 U 2 ; 2 ^^ 3 5 v 7 . 8 .* , t 7 miniate 

less needles, little soluble in cold water; qmmnecatecM sulfate . 
(C*H M NA)*SO a ,C ? HA + 2 HX), colourless needles, the aque^^ 
solution of which is coloured very dark ^® en r? q , 53 ; q long 
cinchonidineresorcmol sulphate , ^ 7 r 3 

fO,oH 2 AO) 2 ! SO s ,C 3 H 6 0 2 + 4iH 4 0, long needles, easily! J „® itlol 
water With ferric chloride the aqueous solution of the resorcioo 
rotund ! coloured violet, that of the ^ 
and P thatof the pyrogallol-derivative very dark. blue. Excess 
hydrochloric acid liberates the molecule of the phenol. No sim^i, 
compoimds ^were obtained from thymol and eugenol. * * ‘ 

Hydrastine. By M. Freuxd (Ber., 22, 1156 — 1160 ).—Acetic 
anhydride acts very energetically on hydrastmeomme Ctto voL, 
n 627) with the formation of diacetohydrashneoxime, C u Hi S iS 2 U 3 Ac... 
This substance crystallises in scales, soluble m boiling water iind in 
hydrochloric acid, and melts at 121-12/. When heated with dilute 
soda it dissolves and forms monacetohydrashneoame, OnUuJNMAC -t- 
2H 2 0. This forms crystals which melt in their water of crystallisa¬ 
tion at 90°, lose their water at 100 , and. then re-melt at 139 1 

It is soluble in soda and hydrochloric acid. 

The author has already (loo. tit.) described the formation ofoxy- 
hvdrastinine by the action of potassium permanganate m the cold cm 
hydrastine. He now finds that excess of the oxidising agent and 
slight heating carries the oxidation further to hydrastwic acid, 
CnHiiFTOs, a substance which is soluble in alcohol and ether, almost 
insoluble in chloroform. It crystallises in flat needles and meits at 
164° It gives no precipitate with silver or lead salts. The barium 
salt, (CnHioNOj^Ba + 5H s O, forms white needles, soluble m water 
very sparingly so in alcohol. It loses its water of crystallisation at 
130°. When the free acid is melted it gives off carbonic anhydride, 
and yields a crystalline substance melting at 215 , iand soluble in 

' ' soda. 7 A small quantity of a substance melting at 260 is also formed. 

When boiled with dilute nitric acid, the acid yields a crystalline com- 

v -n/vnrirl ITlftltjnif? 3»ti 230 . ’ 
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the author obtained methylamine, a-ethylpyridine, and small quanti¬ 
ties of a neutral oxy-compound, seemingly resembling tropilen, and of 
a hydrocarbon. The two latter are being investigated. These 
results support the theory that ecgonine is a hydrogenised pyridine- 
derivative. ' L. T. T. 

Conversion of Anhydroecgonine into Pyridine. By A. 
Binhorn (Ber., 22, 1362—1868; compare this vol., p. 628).—The 
solution obtained by heating anhydroecgonine with concentrated 
hydrochloric acid, contains methyl chloride, hydrocarbons, ammonia, 
methylamine, and other basic compounds. After removing the 
neutral compounds by distilling with steam, the solution is mixed 
with alkali, again distilled with steam, and the distillate (A) shaken 
with ether. The ethereal extract contains a secondary and a tertiary 
base, which can be separated by means of nitrous acid. The nitroso- 
compound is decomposed by boiling concentrated hydrochloric acid, 
yielding a secondary base, the aurochloride of which crystallises from 
hot water or alcohol in needles, melts at 186—187° with decomposi¬ 
tion, and gives a pyridine base when distilled over zinc-dust. 

The aurochloride , C 7 NHi 3 ,HAuCh? of the tertiary base, crystallises 
in small needles, melts at 212°, and is rather sparingly soluble in 
water. The picrate y C 7 NHi 3 ,C 8 Halhi 075 crystallises from hot water, in 
which it is very sparingly soluble, in long needles. The hydrochloride 
is very hygroscopic. The free base is an oil, soluble in water, and 

has probably the constitution CH^Q^^-^>CHMe. When heated 

at 280° with concentrated hydrochloric acid, it is decomposed 
into hydrocarbons, methyl chloride, and a mixture of bases, one of 
which forms a nitroso-compound. If this basic mixture is treated with 
hydrochloric acid, the solution evaporated to dryness, and the residue 
distilled over zinc-dust, a pyridine base, possibly picoline, is 
obtained. 

When the bases obtained by heating anhydroecgonime with hydro¬ 
chloric acid are directly converted into the hydrochlorides, and the 
latter distilled over zinc-dust, hydrocarbons, pyridine, and another 
, oily, base are formed. The pyridine can be isolated by means of the 
aurochloride; this salt, and the platinochloride, were found to be 
identical in ail respects with the corresponding compounds prepared 
from ordinary pyridine. 

The aqueous solution (A) which remains after extracting the 
secondary and tertiary base with ether, contains, two other bases, 
which can be separated by fractionally recrystallising their auro- 
chlorides from alcohol. The one gives a sparingly soluble auro¬ 
chloride which crystallises in Jong, slender needles melting at 
247—248°. The other, the principal portion of the mixture, forms a 
readily soluble aurochloride, which separates from hot water in 
crystals melting at 207‘5*; when distilled over zinc-dust, it yields 
pyridine. / ' ' 

v These experiments prove that cocaine is a pyridine-derivative, so 
its constitution may be considered as settled* IP, S. K. 
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Chemistry of Gluten. By A. Kruger ( Ghem . Gentry 1889, 
433 — 434 } fr 0m Bostocher Zeit, 1889, No, 105).—The barium com- 
pound of gluten was obtained by adding an excess of baryta-water to 
the solution of gluten, and then precipitating the excess of barium 
hydroxide with carbonic anhydride, and finally concentrating the 
filtrate. The salt was not obtained in the pure state, foreign mineral 
matter always remaining with the gluten. 

^-Gluten, obtained from impure commercial gluten by heating it 
with water at 100 ° under pressure, combined with more barium than 
a-gluten. Neither could, however, be obtained free frorn^ foreign 
matter. The specific rotatory power changes from —167*5° to 
—136° with the change of a-gluten into / 3 -gluten, J. W. L. 

Products of the Action of Superheated Steam on Fibrin. 
By E. Neumeister (Zeit Biol, 26, 57—83).—-The albumoses are 
formed from proteids, either by heating them with dilute mineral 
acids, or by the action of ferments like pepsin and trypsin. In the 
present research the products of the action of steam on fibrin were 
investigated. The experiments were conducted in sealed tubes 
raised to the temperature of 150—160°. There was an abundant 
production of hydrogen sulphide. In an hour’s time, the fibrin was 
dissolved ; the solution was opalescent, and there was no coagulation 
on boiling it. On saturating it with sodium chloride, a precipitate 
.was obtained; this was filtered off, and on making the filtrate strongly 
acid, another precipitate was obtained. These two precipitates did not 
consist of ordinary albumoses, but of substances to which the names 
atmid-albumin and atmid-albumose are respectively given, Bach 
was obtained pure by dissolving it in ammonia, neutralising with 
hydrochloric acid, and removing the salt by dialysis. Ammonia was 
used, as ammonium chloride was found to be more easily removable 
by dialysis than sodium chloride. The solution was then concen¬ 
trated, the proteid precipitated by alcohol, washed with alcohol and 
ether, and finally dried. Smaller quantities of the same substances 
were obtained by simply boiling fibrin or white of egg for several 
hours with water. After separation of the atmid products small 
quantities of peptone remained in solution, 

Atmid-albumin is soluble in distilled water; on boiling there 
is no coagulation, or only an opalescence of the solution if concen¬ 
trated, It is precipitated by nitric acid; on heating this does hot 
disappear, hut dissolves in the hot liquid on the addition of more 
nitric acid. This clear solution does not become cloudy on cooling. 
On adding still more nitric acid there is a further precipitate, which 
like an alhumose dissolves on heating, and reappears on cooling. 
It is precipitated from neutral solutions almost completely by satu¬ 
ration with sodium chloride; in a faintly acid solution it is com¬ 
pletely precipitated by this salt. Saturation with ammonium sul¬ 
phate causes complete precipitation independently of the reaction. 
It is further characterised by being precipitated by dilute acetic, 
hydrochloric, and other acids ; the precipitate is soluble in excess of 
the reagent. With copper sulphate and sodium hydroxide, it gives 
*#he violet colour that albumin shows. , Millon’s reagent gives only a 



PHYSIOLOGICAL CHEMISTRY. 


911 


faint coloration. Lead salts and sodinm hydroxide give no black 
coloration* Atmid-albumin is soluble in urine, and a proteid with 
similar properties was described in a case of morbid urine by 
Thormahlen (Virchow's Archiv, 108, 322). Atmid-albumin is pix>- 
bably the same substance as that described by Krukenberg in a 
similar investigation as anti-albuminoid ( Sitz. Jena GeselL Med . 
Natwnviss.) 1886). 

Atmid-albumose is only precipitable by sodium chloride in a strongly 
acid solution. It is also completely precipitable by saturation with 
ammonium sulphate. It is precipitable by nitric acid like the primary 
albumoses; it is precipitated by copper sulphate, but soluble in 
excess. It gives the biuret reaction; it gives a well-marked colour 
with Millou’s reagent. Like its mother substance atmid-albumin, it 
is precipitated by dilute acids, the precipitate being soluble in excess. 
Elementary analysis gave the following results:— 

C. H. N. S. O. 

Atmid-albumin.... 48*58 14*43 0*39 28*98 

Atmid-albumose .. 48*40 7*55 13*58 0*37 3010 

Both substances resisted very strongly the action of the digestive 
juices j but by means of dilute sulphuric acid, deutero-albumose and 
peptone were obtained from each. As one would expect from their 
behaviour to pepsin, both substances, when injected into the circula¬ 
tion of the dog, were excreted in the urine in an unchanged condition. 

W. D. H. 


Physiological Chemistry. 


Change of Substance in the Horse at Best and at Work. 

By IT. Zu ntz, 0. Lehmann, and O. Hagemann (Bied. Gentry 18, 293— 
296).—Respiration experiments were made with horses at rest and in 
motion, the expired gases being collected by means of a brass mask 
over the horse’s mouth, and examined. In some cases tracheotomy 
was performed, and the gases obtained directly from the trachea. The 
apparatus used for making the horse do the desired amount of work 
was a specially constructed treadmill. This and the other apparatus 
used are fully described with sketches in the original paper (, Landw , 
Jahrl ,, 18, 1—156), In some experiments the expired air contained 
mote oxygen and less carbonic anhydride when the horse was working 
than ■whei^ -at rest; it* other cases the reverse was observed. During 
the period directly following work the rate of respiration remained 
still much above the normal rate, but there was no increased oxida¬ 
tion, the oxidation becoming normal the moment the, work ceases. 
Hence the amount of oxygen in the expired air is high, and that of 
' carbonic anhydride very small during this period. The oxygen deficit 
is, howeyer, more diminished than the amount of carbonic anhydride; 
this, is due to the fact that the lessened pressure of carbonic anhy- 
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dride in the lungs gives rise to an increased evolution from the blood. 
In this way the whole body becomes poorer in carbonic anhydride. 

Determinations of oxygen consumed and carbonic anhydride pro¬ 
duced by horses at rest and working gave different results with 
different kinds of work; in nearly all cases in which two periods of 
work follow one another, the second period gave rise to a less con¬ 
sumption of oxygen* and less production of carbonic anhydride, so 
that the production of work takes place with greater economy after 
a period of activity. 

There is no constant relation between the consumption of substance 
and amount of work; the whole organisation of an animal, its indi¬ 
vidual and periodically different behaviour, variety of feeding, &c., 
make great differences in the economical use of its strength, even in 
doing the same work. N. H. M. 

Digestion of Elastic Fibres and Allied Structures. By A. 

Ewald (Zeit. Biol 26, 1 — 56). —Elastic fibres from the Kgmimtnm 
nuchce of the ox were subjected to tryptic digestion. The digestive 
fluid (prepared according to Kuhne’s method) completely dissolved 
fibrin in 3—5 minutes. In the experiments, putrefaction was pre¬ 
vented by means of thymol. The pieces of ligament were placed in 
small test-tubes, the digestive fluid added, ana micrbscopical exami¬ 
nations were made of the elastic fibres at intervals, At 40° up 
change took place until one hour and a-half had elapsed; then in the 
thickest fibres cross markings were visible in the central parts; these 
were really small vacuoles. They increased in number and size, until 
in six hours a central canal was hollowed out aioug the fibre j and 
after 24 hours the entire fibre was dissolved. The smaller fibres, in 
which the more difficultly digestible outer shell is present in propor¬ 
tionally greater amount, were digested somewhat more slowly. At 
the ordinary atmospheric temperature digestion also took place, but 
much more slowly. If instead of the fresh fibres, pieces of the liga¬ 
ment were used which bad been previously boiled, or treated with 
0*2 per cent, hydrochloric acid, or with alcohol, it was found that 
they were much more easily digestible. In peptic digestion the 
most marked difference found between it and tryptic digestion was 
an intermediate swollen condition of the fibres, which occurred 
before they were dissolved. This swollen material is, however, not 
collagenous, as Pfeuffer (Arch, mihr . Amt., 16, 17) has considered. 
Putrefaction was found to produce the same cross markings in the 
elastic fibres as tryptic digestion. Prom these experiments, the con¬ 
clusion is drawn that an elastic fibre consists of two substances; both 
are digestible by trypsin and by pepsin at 40°; one is strongly 
refracting, and dissolves easily in cold acid solutions of pepsin; the, 
other is not dissolved, but only swollen in the cold by acicl solutions 
of pepsin. If the fibres are just subjected to tryptic digestion for a 
short time, peptic digestion in the cold then produces a simple solu¬ 
tion without preliminary swelling. 

’ Pieces of elastic ligament were placed in various reagents, and 
effect,,of digestive fluids on such fragments was then inyesth 
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0*5 per cent, osmic acid coloured the fibres a yellowish-brown, but 
otherwise produced no change in them visible with the microscope. 
Tryptic digestion produced much more rapid solution of these than 
of the fresh fibres; but they were quite insoluble in peptic fluids. 
After treatment with pepsin solutions, however, they were found to 
be as digestible as fibrin in trypsin solutions. Stronger solutions of 
osmic acid (2 per cent.) first cause a swelling of the fibres to three 
or four times their original bulk; in these conditions they were seen 
to be made up of concentric laminae of alternately darkly and lightly 
stained substance. Later, they were entirely dissolved. 

Muller’s fluid aud chromic acid per cent.) in the dark, were 
found to produce no great difference in the digestibility of the elastic 
fibres, either with regard to pepsin or trypsin; but the same strength 
of chromic acid solution in the light rendered the tissue quite indi- 
gestiblein solutions of trypsin, although in solutions of pepsin if was 
still digestible. A concentrated solution of picric acid was found to 
produce little or no effect on the digestibility of the tissue. 

A similar series of observations was made on the sarcolemma of 
muscle fibres, on the basement membrane of the gastric glands, and 
on ordinary connective tissue fibres. The chief comparative results 
are collected together in the following table:— 




Effect of tryptie digestion on 


Treatment before 
, tryptic digestion. 

Elastic 

fibres. 

■Sarcolemma. 

Basement mem¬ 
brane. 

White connec¬ 
tion tissue 
fibres. 

Without treat¬ 
ment 

Digested,... 

s 

First swollen, 
then di¬ 
gested 

Same as sarcolemma, 
only more slowly 

Hot digested. 

Boiled.. 

Digested,... 


Digested without 
preliminary swel¬ 
ling 

Digested, 

Alcohol .. 

Digested..,. 

First swollen, 
then di¬ 
gested 

Same as sarcolem- 
ma, only more 
slowly 

Hot digested. 

Alcohol, then 

boiled 

Digested., 

j 

Digested 
without pre- 
iiminary 
swelling 

Digested 

Digested. 

Osmic acid, 0‘5 
per cent. 

More easily 
digested 

Hot digested 

Hot digested. 

Hot digested. 

Osmic acid, 0*6 
per cent,, then 
. boiled 

More easily 
digested 

Hot digested 

Hot digested...... 

Digested. 


W. D. H. 


Composition and Digestibility of som© Foods, with Obser¬ 
vations on the Determination of Digestibility of Protein and 
Carbohydrates* By W. A. Jordan, J. M, Bartlett, aud L. H. 
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Merrill (Bied. Gentr,, 1889, 296—3G8, frdra Agricultural Science , 2, 
283—302).—The digestibility of foods was determined by experi¬ 
ments with sheep, and also by digesting the finely-ground substance 
with pepsin and pancreas juice at 40° for 24 hours. The latter 
method gave, with some exceptions, bigber coefficients for albumin 
than the experiments with animals, which is partly due to the whole 
nitrogen of the excrement being taken as indigestible albumin. It is 
therefore necessary to determine, if possible, how much of the nitro¬ 
gen of the excrement was contained in the really indigestible portion 
of the food, and how much is present as bile constituents, &c. The 
methods employed were: ( 1 ) Successive treatment of the feces with 
ether, alcohol, and hot water; ( 2 ) the same treatment, followed by 
extraction with cold lime-water; (3) digestion with gastric juice. 
The nitrogen in the residue was then determined. The results 
obtained by four methods are given. (A) experiments with animals; 

(B) tbe same corrected by treatment of the fs 3 ces by method ( 2 ) above; 

(C) the same corrected by treating the faeces with gastric juice; 

(D) artificial digestion of the food with gastric juice and pancreas 
extract, Tbe results vary very much, but tbe method B seems to 
he the most satisfactory ; by method 0 too much nitrogen may be 
extracted. 

The non-nitrogenous constituents of food, the readily digested 
carbohydrates, on the one hand, and the substances difficult to digest 
on the other, were determined in several foods, and also in the feces 
of animals fed with known amounts of the foods. From the results 
so obtained the amount of sugar and starch, and of non-nitrogenous 
constituents (not sugar and starch) digested, are calculated. 

N, H. M. 

Amount of Urea in Blood and Muscle. By Gr^hant and 
Qxjikquaod (Cornet, rend,, 108, 1092—1093).—50 grains of chopped 
rabbit muscle was allowed to remain in contact with alcohol over¬ 
night and the latter was then squeezed out and evaporated on a 
water-bath. The residue was dissolved in water, placed in the re¬ 
ceiver of a mercury pump, and treated with hypobromite. The 
results obtained are expressed in milligrams of urea per 100 grams of 
substance:— , 

I. %, 

Blood .. 35*1 98*2 

Muscle .....__ 37*8 107*2 

Most probably the formation of urea takes place in the muscles. 
The differences are still greater if allowance is made for the fact that 
the proportion of solid residue in muscle ( 22*1 percent.) is greater 
than in blood (17*3 per cent). ' * 

The muscle of the ray contains 50 times as much urea as the 
muscle of the rabbit. Q t jj jj 

Composition of Milk produced on English Dairy Farms. Bv 
,F. Yibth (Jour, Roy, Agr, Soc, [ 2 ], 25, 180-202).The paper con¬ 
tains the results of analyses of 84,746 samples of milk made from 
1881—1888., The milk supplied to London comes from at least half 
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the English counties, and is therefore fairly representative. The deter¬ 
minations were : Total solids, non-fatty solids (important as being the 
most constant factor), and fat, which is the most valuable constituent. 
The non-fatty solids contain, with little variation, six-twelfth parts of 
milk-sugar, one-twelfth part ash, and five-twelfths protei'ds, rather 
more than two-thirds of the latter being casein, The results are 
shown in curves, the most striking features of which are the great 
uniformity of the non-fatty solids and the rather large variations in 
the percentages of fat which cause the total solids to fluctuate to 
about the same extent. The best milk is obtained in November, when 
most cows give a limited amount ; in the spring months there is an 
increased flow of milk of a poorer quality. The composition of morn¬ 
ing and evening milk is also shown in diagrams: the evening milk is 
almost invariably the richer, and this difference is ascribed to the 
inequality of the intervals between the two milkings. 

Notwithstanding the variations in the milk, the sp. gr. of the mixed 
yield of several cows rarely falls outside the limits of 1*030 and 1*034, 
and this is explained by the fact that the higher percentage of fat, 
which tends to lower the sp. gr., is generally accompanied by an in¬ 
creased amount of non-fatty solids exercising an influence in the 
opposite direction. Even in the case of milk of individual cows there 
are comparatively few exceptions, and of these by far the greater 
number are not lower than 1*029 nor higher than 1*035. The lowest 
and highest figures observed were 1*0240 and 1*0365 respectively. 

N. H. M. 


Chemistry of Vegetable Physiology and Agriculture- 


Alcoholic Fermentation of the Juice of the Sugar-cane. By 
V. Mauoaxo ( Oompt. rend ., 108, 955—957).—When the juice of the 
sugar-cane is allowed to ferment spontaneously in tropical climates, 
the ferment which develops consists of very brilliant, rounded cel¬ 
lules impregnated with granules. They are Smaller than beer yeast 
and are isolated instead of being arranged in chains and bunches. 
This ferment retains its individuality, even after several cultivations, 
so long as it remains in the same medium. In liquids very rich in 
sugar, or in solutions containing starch or dextrin, it changes into a 
mycelium, the filaments of which invade the whole liquid. If, how¬ 
ever, the mycelium is put back into the ordinary juice of the .sugar¬ 
cane, it returns to the original form. In all industrial fermentations, 
and especially in those which take place slowly or in presence of an 
excessive supply of air, simultaneous presence of yeast and mycelium 
is observed. 

The ferment shows a maximum activity at 39—35°, and is very 
sensitive to a reduction of temperature. Even at 18—20° fermenta¬ 
tion is much slower, there is a tendency to acidify, and the yield of 
alcohol is but moderate. The best yield of alcohol is obtained with 
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was containing 18 to 19 per cent, of sugar, which is the mean 
amount present Si the juice of the cane. The ferment secretes a 
STe which inverts the saccharose. When the liquid is distilled, 
a gas with adiagreeahle odour is evolved and the first fraction consists 
oHmpure methyl alcohol. This is followed by ethyl » looh °* * 

decree of purity. The last fractions contain no higher alcohols, hut 
have a disagreeable flavour owing to the presence of an_oi J a 
whicb is insoluble in water and with alkalis forms salts which are 
^soluble in dilute alcohol. It can be separated by taking advantage 

° f The yield of "alcohol by spontaneous fermentation is inferior that 
obtained with beer yeast. Neither glycerol no" ^ 

formed, but the liquid always contains mannitol equal to about 1 
per cent, of the sugar decomposed. u - °’ 

Alcoholic Fermentation of Milk. By Maetinano (Gompt rend., 
108 1067—1069).—Under suitable conditions alcoholic fermentation 
of the sugar and coagulation of the milk take place with all tods of 
yeast, including that described by Duclaux (Ann. Imhtut Pastern, 
December 1887). If a 10 per cent, solution of glucose or maltose is 
mixed with 10 to 80 per cent, of milk, and Duclaux s yeast or base- 
charomyces cereinszee, ellipsoideus, pastorianus, or apimlatuS « added, 
the milk coagulates in from 17 to 60 hours. The same result is oh- 
taiued with; saccharose, except with 8. aptculatns, a result due to the 
absence of invertin in 8. apiculatus. Coagulation is not due to the 
formation of an acid, since a solution of the fermented sugar cannot 
.coagulate milk after filtration through a Ghamberland s filter. ^ 

With Duclaux’s yeast, the time required for the coagulation ox milk 
varies with the quantity of added water. Pure milk, or milk with 
less than 2d per cent, of added water, does not coagulate, but m other 
cases coagulation takes place after a time which is shorter the 
greater the proportion of water. With 80 and 90 per cent, of water, 
however, coagulation does not take place. The quantity of alcohol 
produced decreases as the proportion of water increases. If the 
diluted milk is mixed with 10 per cent, of fermentable sugar, coagu¬ 
lation takes place in all cases, the time required being longer the 
greater the proportion of water. 

When milk is filtered through a Chamberland s filter, it becomes 
turbid before any appreciable quantity of alcohol is formed. _ With 
the same milk not filtered, coagulation is not sudden, but a precipitate 
of case'in forms and increases until fermentation ceases. Precipitated 
casein, dissolved .in a solution of sugar and filtered through Chamber- 
land’s filter, shows the same phenomena wh en fermented. The fact that 
the action on soluble casein, suspended casein, and precipitated casein 
is the same, is readily explained by assuming that in milk there is 
only one albuminoid. 0. H. B. 


Composition of Vegetable Cell-membrane. By E. Sohtjme 
Mer.,' 22, 1192—1196; compare Beiss, this vol., p, 687).—It has 
'Yfeeqh previously shown (compare Schulze and, Steiger, Ahstr,, 1887, 
illP}-that Bee ^ so ^ the I e ^ ow lupine contain an insoluble oarbo- 
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hydrate (paragalaetin) which, when "boiled with dilute sulphuric acid, 
is converted into galactose. This carbohydrate occurs in the thickened 
walls of the cells of the cotyledons, and serves as a reserve material 
which is used up in the germination of the seed. 

Carbohydrates, insoluble in water, which resemble paragalaetin in 
this, that they are readily converted into saccharoses by dilute mineral 
acids and into mucic acid by nitric acid, are widely diffused in the 
vegetable kingdom. They occur generally in the seeds, for example, 
in the soja-bean, peas, vetches, field-beans, coffee berries, date stones, 
young red clover, lucerne, and in the hard parts of the cocoa and palm 
nut. The carbohydrates can be isolated by extracting the finely* 
divided seeds with ether, treating the residue first with cold dilute 
potash and then with water, and it starch is present removing it with 
extract of malt. The residue is boiled for an hour with 5 per cent., 
sulphuric acid, the solution separated from insoluble substances, 
diluted, boiled again for some hours and freed from sulphuric acid by 
means of barium carbonate. The filtrate is evaporated, the residue 
extracted with warm alcohol and the alcohol slowly evaporated. All 
the sugar solutions obtained in this way yielded, on oxidation with 
nitric acid, mneic acid in larger or smaller quantities, so that galactose 
was present in every case. In two cases (coffee berries and soja- 
beans) the sugar which first separated from the alcoholic solution was 
isolated and obtained in a pure condition; its rotatory power was 
identical with that of galactose, but many, if not all, the solutions 
most probably contained seminose (compare Reiss, loc. cit) as well as 
other saccharoses. In several seeds the authors found carbohydrates 
which, on hydrolysis, gave arabinose and similar compounds. 

That the insoluble carbohydrates referred to above are really con¬ 
stituents of the cell-wall was proved by microscopic observations* 
The thickened cell-walls of the cotyledons of the date, cocoa-nut, 
palm-nut, coffee berry, and seeds of leguminosse, from which the fat 
and albuminoids have been removed as described above, resist the 
action of ammoniacal copper oxide solution, and,only give a slight 
coloration with iodine and zinc chloride; but if the carbohydrates 
have been removed by heating with dilute acids, the residual portions 
of the cell-wall generally dissolve easily in the ammoniacal solution 
and give a distinct coloration with iodine and zinc chloride. 

These results show that the cell-membrane of the seeds investigated 
contains several carbohydrates, as well as the substance which is called 
cellulose; the former differ from the latter in being insoluble in 
ammoniacal copper oxide solutions and in being far more readily 
converted into saccharoses, other than dextrose, by acids. 

S. K. 

Note .—According to Fischer and Hirschberger (this vol., p. 687) 
seminose is identical 'with mannose. A. J. G. 

Physiology of Tannin. By G. Krajjs (Bied. Omtr., 18, 330— 
334).— The formation of tannin in leaves depends on the presence of 
light and carbonic anhydride: the outer leaves of a plant exposed to 
direct sunlight will contain far more tannin than the inner leaves. 

YOju. i»yi. i , 3 q 
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Leaves which are not green are not capable of producing iwvnin. It 
must not, however, be assumed that tannin is a product of assimila¬ 
tion of the chlorophyll-grains, inasmuch as there are innumerable 
plants which assimilate carbonic anhydride without over producing 
tannin; and oak, willow, and alder leaves assimilate in dull weather 
without the amount of tannin being increased. The tanuin produced 
iu the leaves passes into the hi anchcs and roots, and there is no 
experimental evidence to show that the tannin which has once passed 
into the rhizome undergoes further change; there is rather an 
increase in the amount of tannin in the rhizome through a production 
in the dark. 

With regard to the use of tannin to leaves, the author is inclined 
to view it as a protecting agent either to prevent the plant from 
being eaten or to prevent rotting, &c. 

Falling leaves contain as much tannin as they did during their 
best time of growth, indicating that the leaf tannin is of no value to 
the plant. 

During germination in the dark of seeds containing tannin (such as 
the seeds of oak and horse-chestnuts) there is no diminution, but an 
increase in the amount of tannin. 

There is not yet sufficient evidence to show whether tannin is 
produced from non-nitrogenous substances, or whether it is formed in 
the conversion of nitrogenous compounds into albuminoids. It seems 
probable that aromatic compounds may be formed in the production 
of albumin, some of which are used in the building up of albumin 
molecules, whilst others yield tannin. N. EL M, 

Cane-sugar from Maize. By J. H. Washburn and B. To mens 
(Ber., 22, 1047—1048).—The authors have succeeded in isolating 
crystalline cane-sugar from ripe maize, and also, but in rather larger 
quantities, from ripe American sweet-maize. F. S. 

A Volatile Base from the Root of Cephaelis Ipecacuanha. 

ByE M Arndf (Ohm Qevtr ., 1889, 433, irom SSeit oblerr, A path, 
Verehs , 27, 129).—By distilling the pulverised root with sodium 
carbonate, a little feiric chloride and water, an alkaline distillate is 
obtained, while a white crystalline substance is deposited in the 
condenser. The distillate is yellow, fluorescent, and smells of 
ammonia. When evaporated with hydrochloric acid, and the residue 
heated with strong sodium hydroxide solution, a volatile substance 
having the smell of trimethyl amine, is obtained, [f the residue is 
heated with barium hydroxide instead of sodium hydroxide, the 
distillate has no smell of trimethylamine, It is alkaline, and leaves 
a crystalline, fluorescent residue when evaporated spontaneously. The 
hydrochloride of the new base crystallises in octahedrons, which 
fluoresce. The nitrate does not crystallise. The plat modi bride is 
yellow; the potassio-mercuric iodide is white; Kessler’s reagent pro¬ 
duces a yellowish-red precipitate, and iodine solution an amorphous 
brown precipitate. j wf L. * 
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Colouring Matters of Fungi. By W. Zopf (Chew. Centr 1889, 
291—293, from Bot Zeit, 1889, 53—61, 69—81, 85—92).—The 
fungus, Bolyporus hispid us, contains a beautiful yellow, resinous 
substance which much resembles the gamboge of Garcinia morel la in 
many of its reactions, and the author names it therefore fungus- 
gamboge. Another, a yellow or greenish-yellow substance, occurs in 
the same fungus, and also has an acid character. 

In the hymenium of the telephoria , a colouring material, composed 
of at least three different substances, is found. It includes telephone 
acid , a beautiful red dye, a yellow non-crystalline substance, and a 
yellow resin acid. The polyporus, Trametes cinnabarina , contains 
two beautiful yellow substances, the one forming cinnabar-coloured 
crystals, the other being probably a resin. These substances all 
occur in the hymenium. 

The author has found a lipochrome in Bactenum egregium, an 
orange-yellow, fatty substance. The alcoholic solution shows an 
absorption band at F, and a weaker one between F and G in the 
spectrum, corresponding with those of the spectra of anthoxanthine 
and the fatty colouring material of the uridinece . The formation of 
the lipochrome occurs independently of the presence or absence of 
light. J. W. L. 

Gluten in Wheat. By A. Gatellier and L. L’Hotb ( Compt. 
rend., 108, 1018 — 1019 and 1064—1066).—Three samples of wheat 
from different localities were examined, with the following results :— 

Nitrogen. 1 Gluten. 

American .. 2*31 14*44 

Ferte-sous-Jouarre. 1*98 12*37 

Vitry-le-Frangois.,. 1*96 12*25 

Two different species of wheat were grown at Luzancy under 
precisely the same conditions of soil, previous crop, manure, &c.; the 
species Victoria gave 2*01 of nitrogen or 12*56 of gluten, and the 
species Bordeaux 1*94 of nitrogen or 12T2 of gluten. 

A large number of species was grown near Meaux, after a prop cf 
beet which had been treated with farmyard manure and sewage, the 
wheat itself being manured with 400 kilos* of phosphatic guano per 
hectare 


(1.) (2.) (3.) (4.) (5.) (6.) 

Nitrogen...'. 1*53 2*27 1*82 1*82 1*64 1*82 

Gluten ...... 9*56 14*18 11*37 11*37 10*25 11*37 

(7.) (8.) (9.) (10.) (II.) (12.) 

Nitrogen .... 1*70 1*76 1*82 1*65 1*77 1*92 

Gluten ...... 10*62 11*00 11*37 10*31 11*06 12*00 


(1) Bearded Australian, (2) March wheat of Brie, (3) Red Scotch, 
(4) Battel, (5) Gnimel, (6) White Chiddam, (7) Belotour ka, 
(8) Bergues, (9) White Victoria, (10) de Noe, (11) Roseau, (12) de 
Crdpy. ' 
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The extreme variations are from 9*56 to 12*00 per cent, of gluten; 
the March wheat of Brie may be regarded as abnormal. Thei i e is no 
relation between the weight of the crop and the richness of the grain 
in gluten, just as there is no relation between the weight of beet 
crops and the proportion of sugar which they contain. 

45 varieties of wheat obtained by crossing, grown under similar 
conditions in 1887, gave as a maximum percentage of gluten 19*38, 
and as a minimum 14*81. In 17 varieties grown at Capelle, 
F. Desprez found a maximum of 13*6 per cent, of gluten and a 
minimum of 9*39. 

Four varieties grown on two different soils gave the following 
results:— 



Red. 

White Victoria. 

Bergues. 

Shireff. 

At Ferte-sous-Jouarre 

17-31 

17-68 

16-18 

16-12 

At Capelle. 

13-61 

12-58 

13*10 

9-89 

Difference. *.. 

3-70 

5-10 

3 08 

6-23 


Three other varieties grown at Ferte-sous-Jouarre, in a soil con¬ 
taining phosphoric anhydride 3*050 grams, and nitrogen 2*230 grams 
per kilo., and at Luzancy, in a soil which contained 1*030 grams of 
phosphoric anhydride and 1-520 grams of nitrogen per kilo., gave the 
following results:— 

Shireff- Hungary Belotour 

Hungary. Shireff. ha Shireff. 

At FertAsous-Jouarre ... 15*75 15*43 15%31 


At Luzancy .. 1318 11-87 12 81 

Difference. 2*57 3*56 2'50 


It follows that different varieties grown in the same soil, and the 
same variety in different soils, may contain very different amounts of 
gluten. English, wheat as a rule is poor in gluten, whilst that grown 
on rich nitrogenous earths in America and Australia is rich in gluten. 
The latter wheat forms grains which are elongated instead of 
rounded. A large yield of wheat containing a high percentage of 
gluten is secured by selecting good seed and growing it in soil which 
contains a sufficient but not excessive supply of nitrogen. 

C. H. B. 

The History of a Field newly laid down to Permanent 
Grass, By Sir J. B. La was (Jour. Boy. Agric . Soc. [2], 25, 1—24). 

•—The soil of tlie field is a heavy loam with reddish-yellow clay sub¬ 
soil and chalk below. The field had been under arable culture until 
1856. After the first few years, the plan adopted for manuring was 
to apply London dung every other year, occasionally every third year, 
and artificial manures (superphosphate, potassium sulphate, and 
sodium nitrate) every year, with one or two exceptions. The former 
was to maintain the character of the herbage; the latter to secure a 
good yield of hay. With regard to sodium nitrate, the best results 
were obtained by using two-thirds cwt. per acre; a larger amount 
gave a too stemmy and almost exclusively grassy herbage. By 
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judicious manuring the yield of hay has been considerably increased, 
and at the same time there has been a gradual improvement in 
the condition of the laud. With regard to the constituents 
supplied in the manures and removed in the crops, considerably more 
nitrogen and phosphoric acid were supplied than were removed in 
the crops, but the amounts of potash supplied and removed were 
about the same. The average amounts removed per acre are: nitrogen, 
58*2 lbs.; phosphoric acid, 15*5 lbs,; and potash, 62T lbs. The 
exhaustion of potash is thus very great, and it is important that it 
should be made up again. The loss of phosphoric acid and potash 
by drainage is not appreciable, and although nitrogen applied as 
nitrates or ammonium salts, and even in organic matter to arable 
land, may suffer considerable loss in wet seasons, and when no crop 
is growing, it is probable that the loss of nitrogen will be much less 
in the case of mixed grass land. An excess of dung applied to 
arable land or to water-logged soil may lose through evolution of 
free nitrogen. 

Changes within the Soil in the Formation of the Meadow .—Arable 
land after the removal of a grain crop contains a very small amount 
of roots; in the case of barley, four soil samples showed an average of 
536 lbs. per acre in the surface soil 9 inches deep. Of above ground 
residue, or stubble, there was 1104 lbs. per acre. The nitrogen in the 
stubble and roots together amounted to about 8^ lbs. per acre. In 
the same field, bnt with clover, there was a much greater amount of 
above and underground residue, and the two together contained over 
90 lbs. of nitrogen per acre. In old grass land, the average amount 
was 16601 lbs. of vegetable matter, containing about 125 lbs, of 
nitrogen per acre in the 9 inches of surface soil. With regard to the 
soils themselves, the soil of the barley land (9 inches deep) weighed 
2600000 lbs. per acre, excluding roots, stones, and moisture, and 
contained 3682 lbs. of nitrogen (= 0T416 per cent.). The dry clover 
land soil contained 4072 lbs. of nitrogen (= OT566 per cent.) The 
same bulk of grass land soil weighed only about 2000000 lbs.; it con¬ 
tained 0*2346 percent, of nitrogen, so that the total nitrogen amounted 
to 4692 lbs, per acre. With the increase of nitrogen in the conver¬ 
sion of arable into grass land, there is also a considerable increase in 
the amount of carbon. Whilst the Rothamsied arable land contains 
only 10 or 11 parts of carbon to 1 of nitrogen, the soil of the grass 
plots contains about 13 or 14 parts of carbon to 1 of nitrogen. 

The following table shows the constituents in lbs. per acre in the 
first 9 inches of the soil of the meadow in 1879 and in 1888. In 
1879 the numbers are tbe mean of those furnished by six samples, 
and in 1888 by five samples from different parts of the field:— 



Original 

soil. 

1 Stones, 
&e. 

Roots, 

&e. 

Water, 

Fine, dry 
soil. 

j Nitrogen. 

1879.. 

1588.. 

3697609' 

3366915 

907618 

904387 

11561 

10400 

769846 

543150 

2008584 

1908978 

lbs. 

4097 

4604 

per cent. 
0-2041 
• 4-2414 
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In 1888 there was about 330000 lbs. less of original soil per acre, 
and nearly 100000 lbs. less dry soil (corresponding with about 5 per 
cent.) than in 1879, As regards the nitrogen there has been a gain 
of 507 lbs. per acre in the nearly 10 years. No samples were taken 
from the field before 1879, but from many results obtained from 
other fields, it may be assumed that at the commencement (1856) the 
surface soil (9 inches) would contain about 0T4 per cent, of nitrogen. 
But the weight of fine dry soil to the depth of 9 inches would, when 
arable, be about 240O00U lbs. per acre instead of about 2000000 lbs. 
as at present. It is thus necessary to deduct 400000 lbs. (one-sixth 
of original weight), and to deduct the amount of nitrogen it would 
contain from the total, and calculate the percentage in the remaining 
upper 2000000 lbs. Taking the original 2400000 lbs. at 0*14 per 
cent, of nitrogen, the total amount to the depth of 9 inches would be 
3360 lbs. per acre. Assuming the lower 1^ inch (or one-sixth) to 
contain only 0*08 per cent., the amount of nitrogen to be deducted 
would be 320-lbs., so that the upper 2000000 lbs. of the fine, dry 
soil would contain 3040 lbs. of nitrogen (= 0T52 per cent,) in 1856. 
Having got an estimated percentage and total amount of nitrogen in 
2000000 lbs. of soil in 1856, and actnal determinations in the same 
amount of soil in 1879, it is necessary to correct the results obtained 
in 1888 (when the same bulk of surface soil weighed little more than 
1900000 lbs.) in order to be able to compare the amounts of nitrogen 
at different dates. Assuming that lOOOOO lbs. deficiency of weight 
in 1888 being subsoil would contain about O'09 per cent, of nitrogen, 
the calculation is as follows:—91000 lbs. of subsoil contains 82 lbs. 
of nitrogen, which added to 4604 (the amount by actual determi¬ 
nations in 1908978 lbs,) gives 4686 lbs. in 2000000 lbs. of soil 
corresponding with 0*231 per cent. These results show that there 
was an average yearly gain (independently of the visible and separated 
vegetable matter) of 45*7 lbs. per acre from 1856 to 1879, and of 
59*9 lbs. over the last 10 years. The average gain over the last 
23 years has been nearly 52 lbs. per acre. Of this amount a portion 
is due to excess of nitrogen supplied in manure over the amount 
removed by the crop; other sources of nitrogen are the cake or com 
given to cattle feeding off the second crops (reckoned at 5 lbs. per 
acre), and the combined nitrogen in rain, &c . (reckoned at 5 to 10 lbs. 
per acre). 

There is, however, still a certain amount of gain not accounted for, 
the source of which must be either in the subsoil, or the air, or both. 
There is nauch experimental evidence indicating that some leguminous 
plants derive a considerable quantity of nitrogen from the subsoil, 
and there seems no reason to doubt that the deep-rooting plants of 
the mixed herbage of grass land, whether leguminous or otherwise, 
may also avail themselves of subsoil nitrogen. The nitrogen so 
gained from the subsoil will be left in the surface soil. It is, indeed, 
very probable that the greater part, if not all, the nitrogen in question 
is due to nitrogen of the subsoil. That agricultural plants do not 
themselves directly assimilate free nitrogen by their leaves may be 
safely concluded from the results of experiments of Boussingault and 
of those made at Bothamsted. On the other hand, Hellriegel and 
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Wilfarfch’s experiments (this vol., p. 640) indicate that the free 
nitrogen of the air is assimilated by some leguminous plants under 
i he influence of micro-organisms in the soil; and experiments with 
peas recently made at Rothamsted also seem to indicate a gain of 
nitrogen beyond that supplied in a combined form. Should it be 
furijly established that such an action does take place, it is obvious 
that part at any rate of the gain of nitrogen by the soil of grass land 
may be due to the free nitrogen of the air. 

1 Determinations of carbon made in mixtures of the soil samples 
collected in 1879 and in 1888 respectively show a very slight increase 
in the relation of carbon to nitrogen at the later date, the amounts 
being 11*73 carbon to one of nitrogen in 1879 and 11*77 in 1888. 

Collection and Preparation of Soil Samples .—A steel frame 12 by 
12 inches and 9 inches deep is driven down into the soil until its 
upper edge is level with the surface of the soil. All above ground 
vegetation is then cut off as closely as possible with scissors. The 
soil within the frame is then removed exactly to the depth of the 
frame and immediately weighed. It is then partially dried and 
mechanically separated by a series of sieves, all visible vegetable 
matter being, at the same time, picked out. The stones, the roots, 
and the remaining soil are thus separated, and the determinations of 
dry matter, nitrogen, &c., are made in the separated soil after being 
finely powdered. The loss of water at each stage of preparation and 
on drying the samples as analysed is aiso carefully determined. 

The paper concludes with remarks on the botany of the meadow 
and the result of manuring and mowing on the order of predominance 
of the most prominent species in the mixed herbage, N. H. M. 

Nitrates in the Eain of Tropical Districts, By A. Muntz and 
V. Makcano (CompL rend 108^ 1062—1064),—Recent researches 
having shown that soils and plants have the power of absorbing 
nitrogen directly from the atmosphere, determinations of the nitrates 
in rain-water are mainly valuable as evidence of the magnitude of 
atmospheric electrical discharges in the particular district. 

The rain-water was collected in the manner previously described 
(Qompt. rend., 97, 240) at Caracas, Venezuela, which is situated in 
latitude 10° 3' N. at a height of 922 metres above sea-leveh The 
temperature in this locality is very uniform, the mean being 2L8, 
rains are very irregular, and storms are frequent and violent. Sixty- 
three samples of rain were collected in 1883-4, and 58 in 1885, The 
insults are expressed in milligrams of nitric nitrogen per litre— 

July, 1883, to July, 1884. ... 2*45 milligrams, 

Jan., 1885, to Dec,, 1885... 2*01 „ 

The mean is 2*23, the minimum being 0*2, and the maximum 16*25 
on October 19th, 1883. The mean result obtained by Boussingault 
at Liebfrauenberg, Alsace, was 0*18, and by Lawes and Gilbert at 
Rothamsted, England, 042. * It is obvious that the quantity of 
nitric nitrogen in rain-water is much greater in tropical than in 
temperate regions,,and the total weights of nitrogen which fall upon 
a given area show still greater differences because the depth of rain 
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is so inucli greater in the tropics, Taking the annual rainfall at 
Caracas as 1 metre in depth, the weight of nitric nitrogen per hectare 


would be as follows :— 

At Caracas. 5*782 kilos. 

At Liebfranenberg. 0*330 „ 

At Rothamsted. 0*830 „ 


At St. Denis in the Island of Reunion, latitude 20° 5' S., 19 speci¬ 
mens of rain collected by Raimbault in 1886-7 gave a mean of 
2*67 milligrams per litre, the maximum being 12*5, and the minimum 
0*4. This corresponds with a weight of 6*93 kilos, of nitric nitrogen 
per hectare. 

It is evident that the quantity of nitric nitrogen in the rain of 
tropical districts is so large as to be of considerable practical import¬ 
ance. It is equivalent to 50 kilos, of sodium nitrate per hectare. 

C. H. B. 


Analytical Chemistry. 


Technical Gas Analysis. By C. Winkler ( Zeit anal. Ghem 
28, 269—289).—1. Absorption of Carbon Monoxide, —The author 
confirms the statement of Drehschmidt that a cuprous chloride solu¬ 
tion which has absorbed much carbon monoxide will give up part of 
it again to another gas, and supports the proposal to always treat the 
gas twice with cuprous chloride, using on the second occasion a,solu¬ 
tion which has not previously absorbed more than traces of carbon 
monoxide. An ammoniacal solution of cuprous chloride shows the 
same tendency to part with the absorbed gas, although to a less 
degree, especially if kept for some time, in consequence of the slow 
oxidation of the dissolved monoxide. 

Yery minute quantities of carbon monoxide can be detected by 
absorption in cuprous chloride and subsequent addition of sodio- 
palladious chloride, when palladium separates as a finely-divided, 
deep-black precipitate. It is best to dissolve the cuprous chloride in, 
a saturated solution of sodium chloride with a few drops of hydro¬ 
chloric acid, and after absorption of the carbon monoxide to add 
water until cuprous chloride begins to separate (about 4 vols.) before 
adding the palladium solution. By this means 0*01 c.c. of the mon¬ 
oxide can be detected. 

2. Absorption of Heavy Hydrocarbons. —Fuming nitric acid cannot 
be used for the absorption of ethylene or benzene in presence of 
carbon monoxide, since the latter is oxidised by fuming nitric acid, 
moreover, neither hydrocarbon is so perfectly absorbed by nitric acid 
1 or by bromine as by fuming sulphuric acid. 

3. Determination of Methane .—The apparatus used is modified 
from that of Coquillion. A Hempel’s tabulated gas-pipette is fitted 
with two stout wires of varnished brass passing through the cork, 
^n^,reaching to about 2 cm. from the top. Their ends are connected 
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by a spiral of platinum wire, 0*35 mm. thick, heated by the current 
from two small Grove’s cells. The whole is filled with water. The 
gaseous mixture, from which everything has been removed except 
hydrogen, methane, and nitrogen, is mixed with excess of air and 
passed over gently heated palladium-asbestos. The hydrogen alone 
burns, and' its amount is known from the contraction. A further 
quantity of air is then added, sufficient for the combustion, if the gas 
consisted entirely of methane, and the mixture is then slowly drawn 
into the pipette, the electric circuit having first been closed. As soon 
as the water-level falls below the platinum spiral, combustion begins 
and proceeds quietly, and without danger, as the rest of the gas is 
drawn in. When completed, the gas is retransferred to the burette, 
the carbonic anhydride is absorbed, and the observed contraction, 
divided by 3, gives the amount of the methane. M. J. S. 

Substitute for the Calcium Chloride Tube in Elementary 
Analyses. By J. Preussbr ( Z&it . anal. Ohem ,, 28, 3*22—323).—This 
is an improvement on that of Schmitz (Abstr., 1885, 687), the gases 
passing first through sulphuric acid and then over phosphoric anhy¬ 
dride. It is in general shape like a (J-tube, the first limb containing 
an inner vessel for the sulphuric acid. M. J. S. 

Estimation of Nitrogen by Kjeldahrs Method. By E. Aubin 
and L. Alla ( Gompt . rend., 108, 960—961).—The authors summarise 
what they regard as the advantages of Kjeldahl’s method, and lay 
special stress on its applicability to pasty and liquid substances, and 
to substances such as sewage, faeces, grain, &e., which are often not 
homogeneous, and cannot readily be powdered (compare this voL, 
pp. 648, 649, and 746). C. H. B, 

Estimation of Nitric Nitrogen by Ferrous Sulphate. By 
BailhachIb (Gompt. rend. y 108, 1122—1124).—The author prefers 
ferrous sulphate to ferrous chloride, because there is no danger of 
volatilisation of the ferric salt. The liquid also boils at a higher tem¬ 
perature, and expulsion of the nitrogen oxides is easier. 

A small flask, holding 250 c.c., with a mark indicating this volume, 
is fitted with a cork jvhich carries a short exit-tube drawn out to a 
point, and ah acid funnel provided with a stopcock, the stem of the 
funnel reaching nearly to the bottom of the flask. 

The following solutions are required: ferrous sulphate, containing 
100 grams of the heptahydrated salt and 75 grams of concentrated 
sulphuric acid per litre; potassium dichromate, 17*85 grams per litre; 
sodium nitrate, 50 grams per litre j a cold saturated solution of 
sodium hydrogen carbonate. The ferrous sulphate and dichromate 
solutions are equivalent to one another audio 10*192 grams of sodium 
nitrate per litre. 

50 c.c. of the standard ferrous sulphate is placed in the flask with 
about 25 c.c. of sulphuric acid, and the cork, with funnel, &c., is fitted 
in. 25 c.c. of the carbonate solution is introduced by means of the 
funnel, but before the whole of it has run in, 10 c.c. of the 1 nitrate 
solution to he tested is placed in the tunnel, and the addition of the 
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mixed liquids is regulated so that a uniform evolution, of nitric oxide 
takes place. When the action has ceased, a further quantity of 25 c.e. 
of the carbonate solution is gradually added, and the unoxidised 
ferrous salt is determined by means of the dichromate. The results 
are satisfactory. C. H. B. 

Quantitative Separation of Arsenic and Antimony. By 0. 
Koehler (Arch. Pharm. [3], 27, 406—409).—From a hot solution of 
arsenic and antimony in concentrated hydrochloric acid, hydrogen 
sulphide precipitates the arsenic completely, whilst the antimony 
remains in solution, provided the acid is present in sufficient excess, 
say two parts of concentrated acid to one part of antimonious chloride. 
The precipitated arsenious sulphide is filtered through a paper 
moistened with hydrochloric acid, and washed with dilute hydro-' 
chloric acid (1:3). The use of water would precipitate antimony 
either as sulphide or oxy-chloride. The arsenic precipitate is then 
oxidised with bromine-water and precipitated with magnesium 
solution^ J. T. 

Estimation of Sulphuric Acid in Presence of Iron. By P. 

Jahnasch and T. W. Richards (J. pr. Ghem. [2], 39, 321—334).— 
Fresenius and Lunge have previously investigated this subject. The 
authors find that barium sulphate precipitated in presence of iron, 
and subsequently ignited, always weighs too little, and is more or less 
coloured with ferric oxide. The iron carried dCwn in this way is least) 
in amount when it exists in the original solution in the ferrous condi¬ 
tion ; its precipitation is not prevented by the presence of organic acids. 
Barium sulphate is only soluble in hot ferric chloride, and is deposited 
on cooling, so that this would not account for the low weight of the 
barium sulphate, which must, therefore, he due to loss of sulphuric 
anhydride during ignition. This was directly proved by igniting the 
precipitate in a current of air and absorbing the sulphuric anhydride 
in water; but inasmuch as barium sulphate does not lose weight 
when it is mixed with feme oxide and ignited, that which is precipi¬ 
tated in presence of ferric salts must contain a double sulphate of 
iron and barium. A. G. B. 

Oxidation Experiments with the Galvanic Current By E. 
F. Smith (Ber t , 22,1019—1021).—The sulphur in copper pyrites can 
be entirely converted into sulphuric acid by means of a galvanic 
current (1 ampere). About 10 grams of potash is carefully heated 
in a nickel crucible until no more water-vapour escapes, and then 
kept melted by a small dame. The crucible is connected with 
the positive pole of a battery, and a platinum spiral in connection 
with the negative pole is dipped under the surface of the melted 
alkali. The powdered mineral is then thrown in and the' circuit 
closed* whereon an energetic reaction takes place, and in IQ minutes 
oxidation is complete, the whole of the sulphur being converted into 
sulphuric acid. The cold melt is dissolved in water, the titered 
c citation acidified with hydrochloric acid, and the sulphuric acid 
I ..estimafeed: m barium 'sulphate. 0*1734 gram -Of the pyrites gave 32*35 
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per cent, of sulphur, whereas the same sample gave 32*54 per cent, 
with nitric acid and potassium chlorate. Attempts to oxidise iron 
pyrites in the same way were unsuccessful, hut analyses of chrome- 
iron ore hy this method gave 53 per cent, of chromic oxide in samples 
which, from analyses hy the usual method, contained 54 per cent. 

F. S. K. 

Estimation of Thallium and Mercury. By W. Feit (Zeib. anal. 
Chem 28, 314—322).—The method for estimating thallium is based 
on the titration of the iodine which separates when a thallic salt is 
mixed with potassium iodide. The solution is prepared for titration 
hy adding sufficient sulphuric acid to convert all the thallium into 
sulphate, then bromine-water in small excess, and boiling to expel all 
the free bromine. To the cold solution, an excess of potassium iodide 
is added, next an excess of sodium hydrogen carbonate, and then a 
small measured excess of N/10 arsenious acid. The mixture is occa¬ 
sionally shaken until all the free iodine has disappeared, which some¬ 
times requires a quarter of an hour. When the precipitate has 
acquired the pure yellow colour of thallous iodide, the mixture is 
made up and filtered, and an aliquot portion is titrated back 
with iodine and starch. Thiosulphate, in acid solution, can be used 
instead of arsenions acid. 506Y5 parts of iodine (4 at.) corresponds 
to 407*2 parts of thallium (2 at.). 

’ The estimation of mercury depends on the rednction of the precipi¬ 
tated oxides to metallic mercury by boiling with alkaline arsenite. 
The mercury is by preference brought to the state of mercuric salt by 
boiling with nitric acid, an excess of which does ho harm. An excess, 
not too large, of soda is then added, followed by standard arsenious 
acid to the amount of a few c.c. more than corresponds with the 
mercury present. The mixture is then boiled for 5 or 10 mi nutes, 
cooled* made up, filtered from the mercury, and an.aliquot part titrated 
with iodine after neutralising and adding sodium hydrogen carbonate. 
The oxidation by nitric acid of substances containing chlorides will 
liberate chlorine which will interfere with the result. Such solutions 
(for example, that of mercuric sulphide in aqua regia) should be 
treated with excess of sodium hydrogen carbonate, and then potassium 
iodide, until the mercuric iodide is redissolved. Any free iodine is 
reduced by sodium sulphite or arsenious acid and then, after adding 
starch, dilute iodine solution is captiously added until the blue colour 
just appears. The solution is then fit for precipitation as above. 

M. J. 8. 

Determination of Silicon and Iron in Cryolite. By R. 
Fkjesenius and E. Hints (Zeit anal. Ghem.> 28, 324—327).—When 
this finoride is heated with sulphuric acid, the greater part of the 
silicon is left as a fine sand in the residue. The estimation can, 

. however, be satisfactorily performed in the following manner. Three 
leaden \J -tubes 19 cm, high (one of 2*6 and the others of 2 cm. bore) 
are connected air-tight by caoutehonc stoppers and narrow leaden 
tube. The wider one, standing in a sand-bath, is used as the deeom- 
* position vessel. The others contain ammonia, and are connected with 
a fourth, (J-tube of glass and an aspirator. A sulphuric acid bottle 
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dries the air entering the decomposition vessel. About 5 grams of 
substance with 15 c.c. of sulphuric acid are placed in the decomposition 
tube. The aspirator is started, and the bath is heated to 200°, which 
temperature is maintained for two hours. The contents of the tubes 
are then washed out into a platinum basin, and heated with a few 
drops of hydrochloric acid; the undissolved residue, after washing, 
is fused with sodium carbonate. The aqueous solution of the melt is 
nearly neutralised hot with hydrochloric acid, and evaporated, 
whereby most of the silica is precipitated; the remainder is thrown 
down by solution of zinc carbonate in ammonia. Any of the fused 
mass insoluble in water is dissolved in hydrochloric acid and evapo¬ 
rated as usual. The contents of the lead absorption tubes are united 
and filtered. The washed residue, which contains lead sulphate, is 
extracted with ammonium acetate. The ammouiacal filtrate is mixed 
with excess of sodium carbonate, and the silica precipitated by 
ammoniacal zinc solution. 

For the estimation of the iron, the cryolite is heated with sulphuric 
acid. The solution is separated and the residue fused with sodium 
carbonate. The melt is treated with water, evaporated with hydros 
chloric acid, and the acid solution added to the former. The iron is 
then oxidised by adding chlorine-water, and the solution is poured 
into hot potash. The precipitate is dissolved, and the iron is either 
determined volumetrically or thrown down by ammonium sulphide 
(after adding tartaric acid) and weighed as oxide. M. J. S. 

Detection of Impurities in Alcohol. By P. C&zekeuve (/, 
Pharm. [5], 19, 513—515).—In 1882 (Abstr., 1882,1002) the author 
published some important reactions for these impurities. Recently 
Barbet ( J\ Pharm. [5], 19, 494) has written on the same subject, but 
lias not noticed the effect of time and temperature on the reaction 
between these substances and potassium permanganate. As a standard 
of comparison the author employs pure alcohol of 93°, and a 1 : 1000 
potassium permanganate solution; 10 c.c. of the standard alcohol at 
the temperature of the laboratory (15° to 20°) requires five minutes 
to give with 1 c.c. of permanganate a slightly yellowish rose tint, 
indicating that the reduction is not quite complete. An ordinary 
alcohol of 93°, under the same conditions, exercises a much more rapid 
reducing action, and this increased rate of action indicates impurity. 
If the test is applied to brandy, for example, it is necessary to com¬ 
pare with-the standard alcohol diluted to the same strength. The 
test may be- applied in the laboratory by distilling 500 c.c. over the 
water-bath. The first 10 c.c. of the distillate is compared with pure 
alcohol. When the distillation is finished, the last few c.c. in the 
retort is also tested for impurities of higher boiling point than 
alcohol J. T. 
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Combustion of Organic Substances in Oxygen at High 
Pressure. By F. Stohma^n, C. Klebee, and EL Langbein ( J.pr. Ohem. 
[2], 39, 503—537),—This paper contains a detailed description of 
the method of determining the heat of combustion of organic sub¬ 
stances by burning them in oxygen at high pressure in a Berthelot’s 
bomb (Abstr., 1887, 627) ; a good figure of the bomb is also given. 
The estimation of the constants of the apparatus is described at 
length, but no experiments other than those made for this purpose are 
mentioned. 

The bomb consists of a steel crucible lined with platinum; into its 
mouth, -which is made slightly conical, fits a lid, constructed of 
platinum underneath, of steel above; over this fits an outer steel lid, 
which screws* on to the crucible, and so holds the inner lid tightly in 
position. This inner lid carries an apparatus for holding a small 
platinum cimcible, containing a weighed quantity of the substance to 
be burnt; to the same apparatus a platinum wire is attached, and 
another platinum wire is attached to an insulated platinum rod, fitting 
air-tight in the lid of the bomb. To the ends of these platinum wires 
asmall piece of fine iron wire is attached, a current.passed through 
this causes it to melt, and the melted drops, falling on the substance 
in the crucible, usually bring about immediate combustion; if not, a 
Small crystal of naphthalene of known weight is added, and the com¬ 
bustion of this generally inflames the other substance ; the combustion 
is of an almost explosive character. Into the lid of the bomb a tube 
also is screwed, through which the oxygen is pumped in; this -f;ube 
has a solid,conical end," which acts as a valve, closing the apparatus 
when it is screwed down. The bomb has a capacity of about 300 c.c., 
weighs about 4080 grams, and has a water-equivalent of 350 grams. 
It is immersed in a cylindrical brass calorimeter 1 205 mm. long and 
147 mm. in diameter: this weighs 566 grams, and has a water- 
equivalent of 52*5 grams. The water in it is stirred by a system of 
three parallel horizontal rings, of perforated brass plate, to which an 
up and down motion is communicated by clockwork; these weigh 
225 grams, and have a water-equivalent of 15*9 grams. About 
2075 grams of water is used in the calorimeter, so that the water- 
equivalent of the whole apparatus is 2500 grams. The oxygeu is 
pumped in at a pressure o£ 24 atmospheres; about 10 grams is the, 
amount that fills the bomb at this pressure; this oxygen is carefully 
purified from other gases, and also from particles of oil coming from 
the oil used to lubricate the air-pump. The thermometer used could 
be read to 0*001° or 0*002°. ^ ^ 

In making an experiment, the bomb is immersed in the calorimeter, 
and the temperature read at intervals of one minute; as soon as 
successive readings differ by a constant amount, the current is passed 
through the iron wire, and the combustion takes place. With the 
r 'vou lvi. .£ r 
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stirrer in motion, it is found that in one minute 94 per cent., in two 
minutes 99*8 per cent, of the heat evolved is communicated to the 
water in the calorimeter, which rises in temperature usually about 3°. 
Headings are taken till successive ones differ by a constant amount, 
and a correction is made for loss of heat by radiation. The results 
seem to be very accurate ; in a, series of experiments made, the 
greatest deviation from the mean was O'2 per cent. C. F. B. 

Heat of Formation of Hyponitrites. By Berthelot (Compt. 
rend., 108, 1286—1288).—The action of bromine dissolved in potas¬ 
sium bromide on calcium hyponitrite in the proportion 
+ 4Br 2 , develops +41*40 Cals. When this number is corrected for 
the state of the bromine, it becomes +52*04 Cals. The action of 
excess of hydrochloric acid on calcium hyponitrite develops +6*41 Cals., 
and from the combined results it follows that the action of bromine 
on free byponitrous acid, H 2 bT 2 0 2 develops +45*63 Cals. 

The heat of formation of the calcium salt will therefore he H 2 hT^0 2 
+ Ca(OH) 2 diss. + 2H 3 0 = CahT 2 0 2 ,4H 2 0 solid, develops + 31*6 
Cals. 

Similar experiments with the strontium salt lead to the conclusion 
that the action of bromine on free hyponitrous acid, develops +46*38 
Cals., and H 2 H 2 02 + Sr(OH) 2 diss. +2H 2 0 = f SrN 2 0 2 solid, develops 
+ 21*6 Cals. 

Decomposition of the strontium salt by excess of potassium sul¬ 
phate, leads to the conclusion that the neutralisation of hyponitrous 
acid by potassium hydroxide, develops + 7*8 Cals, per equivalent of 
the base. 

From all the results it follows that hT 2 gas + 0 gas + H 2 0 liquid in 
excess = H 2 N 2 0 2 diss., absorbs —57 4 Cals. 

The difference between this number and the heat of formation of 
nitrous oxide, —20*6, is greater than the heat of neutralisation of the 
acid, a result which explains why nitrous oxide is not absorbed by 
alkaline hydroxides, and also why the hyponitrites so readily decom¬ 
pose with liberation of nitrous oxide. C, H. B. 

Temperature of Transformation in Double Decomposi¬ 
tion. By J. H. Van’t Hoff and L. T, Reicher (Zeit pkysikal 
Ohem 3, 482—487).—When two salts which are capable of double 
decomposition are brought together in solution, of the four possible 
dissolved substances only three can generally be separated out in the 
solid form at the same time. If at the temperature of the experiment 
the product of the solubilities of the original two salts is less than 
that of the two resulting, the two former mixed with one of the latter 
separate out; in the reverse case, the two latter mixed with one of 
the former. There is, however, a certain temperature at which the 
products of the solubilities of both pairs of salts are equal, and at this 
temperature all four salts may separate out in the solid form. This 
is the temperature of transformation. It can usually he observed by 
the sudden contraction or expansion that here takes place. In the 
case of the reaction l^SO^lOHaO + 2KC1 = K 2 SOi + 23ST&GI + 
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10H 2 O, it was found to be 3*7°, and to be in agreement with that 
calculated from the solubilities of the salts. H. C. 

Specific Gravity of Isomorphous Mixtures. By J. W. 
Retgers ( Zeit . jphysikal. Ghem ., 3, 497—561).—The author employs 
the method described in a former paper (this vol., p. 812) for the 
investigation of the specific gravities of isomorphous mixtures. The 
mixtures taken are those of potassium and ammonium sulphates, of 
potassium and thallium alums, and of magnesium and iron sulphates, 
in all proportions. The methods of preparing and analysing crystals 
of the above mixtures are fully described, great care being taken to 
ensure uniformity of composition of the crystals used for each deter¬ 
mination. The specific gravities are plotted against the percentage 
composition of each of the mixtures, and in all cases the curve 
obtained is a continuous straight line. This result is in accordance 
with the assumption that a mixed crystal of two isomorphous sub¬ 
stances contains those substances in purely mechanical mixture. This, 
and a consideration of the other known properties of isomorphous 
mixtures, lead the author to define two substances as being truly 
isomorphous only when the physical properties of their mixed crystals 
are continuous functions of their chemical composition. H. C. 

Determination of Affinity Coefficients. By W. Hecht and M. 
Conrad (Zeit. jphysikal. Chem. 7 3, 450—475).—This preliminary com¬ 
munication deals with the action of sodium ethoxide on methyl iodide 
as a special case of non-reversible reactions. The method of experi¬ 
menting is described, and the method of applying the law of Guldberg 
and Waage in the present instance is discussed. It is demonstrated 
that the latter is fully applicable to the above reaction, and that the 
curve of decomposition is expressed generally by kO = x (A — x), 
where k is the coefficient of affinity, and x is the amount of the 
original substance A decomposed in the time 6. It is also shown that 
variations in the relative amounts of sodium ethoxide and methyl 
iodide do not affect the constancy of \ hut that the latter alters with 
the temperature in accordance with the equation = k 0 .1(K, in which 
« is a constant. H, 0. 

Dissociation of Electrolytes. By W. Ostwadd (Zeit physikal 
Ohem 3, 588—602).—Some of the phenomena which accompany the 
formation of salts in solution are explained by the author on the dis¬ 
sociation hypothesis. When an acid and a base, each in dilute solu¬ 
tion, are mixed, since in each, as likewise in the resulting salt, the 
ions are in the state of dissociation, no change in the condition of the 
metal or the non-metallic radicle will take place, but the sole altera¬ 
tion will be the combination of the free ionic hydrogen of the acid 
with the free ionic hydroxyl of the base to form water. Combination, 
therefore^ does not,, as formerly supposed, take place between the 
metal and non-metallic radicle, but only between the hydrogen and 
the hydroxyl, and to this one reaction must be referred all the 
phenomena accompanying the neutralisation of an acid by a base in 
eolation. 

. ' 3 r 2' 
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The fact that the heat of neutralisation of all acids is the same, is 
thus easily explained, since in all cases only one and the same reaction 
occurs. The heat of neutralisation is, in fact, the heat evolved by the 
combination of ionic hydrogen -with ionic hydroxyl, to 'which, in case 
the acid or base is not completely dissociated, must be added or sub¬ 
tracted the heat necessary to effect complete dissociation; this last is, 
however, in most cases inappreciable. 

From the above it also follows that the addition of a solution of 
ore salt to that of another, will be unattended by a development of 
heat, since in each, both before and after mixture, the ions are in a 
dissociated state. The displacement of a weaker by a stronger acid in 
a salt is due, not to the attraction of the metal for the non-metallic 
radicle, but to the attraction of the hydrogen of the stronger for the 
negative radicle of the weaker acid, combination between these two 
taking place, since a weak acid dissolves with little or no dissociation. 

The author also considers apparently abnormal reactions between 
salts in solution, and shows that in all cases the reactions are only 
such as occur between the ions into which the dissolved salts are dis¬ 
sociated. A true double salt is defined as one which, on dissolving, 
is dissociated into the ions of the salts of which it is composed, 

H. C. 

Relation between the Affinity in Absolute Measure and 
Ostwald's Constants of Affinity. By J, H. Van’t Hoff (ZeU. 
physical. Ghent., 3, 608—610).—As a measure of the affinity, is taken 
the work which a reaction is capable of performing, and from the 
numbers given by Ostwald {this vol., p. 818) the affinity which effects 
the combination of the ions to form an acid is calculated. This work 
will he dependent on the concentration, but, as the author shows, in 
solutions of normal concentration, A = 2T log 1 /&, where T is the 
absolute temperature at wl^ich the constant of affinity k was deter¬ 
mined, and A is the work, expressed in calories, which is effected by 
the formation of a kilogram-molecule of the acid from its ions in a 
cubic metre of the solution. The values of A for some, of the more 
important acids examined by Ostwald are given, and the relations 
between affinity and constitution discovered by him are found to hold, 
also for the new numbers. Trichloracetic acid gives a negative value 
for A, from which it must be assumed that the acid in a solution of 
double the normal strength is already mope than half dissociated, so 
that at the normal concentration the affinity produces further separa¬ 
tion of the ions and not the formation of acid. H, C. 

Unit of Atomic Weights. By W. Ostwald (Ber., 22, 1721—1722). 
—A reply to Meyer and Seubert (this vol., p. 819), 

Constitution of Alloys. By G-. Tammanr (Zeit, physical GJiem., 
3, 441—449).—The molecular reduction of the freezing point of a 
solution X) divided by the molecular weight M of the solvent should, 
according to Raonlt, be a constant. If D be calculated by means ,of 
the well-known formula D = 0*0198 T 2 /w, the above quantity D/M 
for ten different metals which the anthor has examined is by no means 
: constant, but the results vary from 2*1 to 15. As this might be due 
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to the general laws for other solutions not applying to solutions of 
metals in metals, a further examination of the freezing points of a 
number of amalgams and of sodium alloys was then made. The values 
for D obtained from dilute solutions of the metals in mercury are iu 
all cases in general agreement with that calculated from the above 
formula, but for the solutions in sodium the observed numbers are in 
all cases very much smaller than the calculated value. The above 
results would in fact show that the molecules of dissolved metals in 
mercury consist only of single atoms, whereas in sodium, molecules of 
the same metals contain at least 3, and in some cases, as for instance 
for tin and palladium, as many even as 24 at jms. H. C. 

Alloys. By P. Silow {Ze.it, pTii/Mal. Chem „, 3, 605—607).—In 
this preliminary notice the author discusses the application of the laws 
which apply to other solutions to those of one metal in another. He 
calculates the molecular reduction of the solidifying points of some 
alloys by means of the two formulas of Van’t Hoff, K(t — s) <x, where 
t and s are the solidifying points of the pure metal and of the alloy, 

<r is the proportion of the dissolved metal in 100 parts of the solvent, 
K is its molecular weight, and Q’02T 2 /L, where.T is the absolute 
temperature at which the pure metal solidifies, and L is its latent 
beat of fusion. The results given by the two formulae show a fair 
coincidence. H. C. 

Determination of the Molecular Weight from the Rise in 
the Boiling Point. By E. Beckmann (Zeit. jphysikal. Chem ., 3, 
603—604).—The results are given of the determination of the mole¬ 
cular weights of some organic compounds from the boiling points of 
their solutions in ether. The numbers obtained are in fair agreement 
with the theoretical. EL C., 

Cryoscopie Behaviour of Solutions of Morphine Compounds 
in Benzene, Acetic Acid, and Water. By N. v. Klobukoff (Zeit. 
physikal. Chem., 3, 476— 481). —The cryoscoptc behaviour of anhy¬ 
drous morphine and morphine-derivatives is found to be a perfectly 
normal one. Hydrated morphine, C 17 H 19 NO 3 4 - H a O, loses its water 
when dissolved in acetic acid, and hence the number for the molecular, 
reduction is double the normal one. The same thing occurs with 
other hydrated morphine compounds. The hydrochloride and acetate 
in water seem to undergo complete dissociation into their ions, as in 
these cases also double the normal molecular reduction is obtained. 

h. a 

Molecular Depression of the Freezing Point of Benzene by 
Alcohols. By E. Patebn5 (Ber., 22, 1430—14JB3; compare this 
vol, p* 101).—Raoult (Abstract, 1884,953) has stated that compounds 
containing hydroxyl-groups give, in benzene solution, a molecular 
depression only half as great as the normal. The author’s experi¬ 
ments show that in dilute solutions the depression is either quite 
normal or approximately so, but that in more concentrated solutions 
it is quite abnormal*. , E. S. K. 
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Apparatus for Shaking. By J. Tafel (Ber 22, 1868—1870).— 
Tlie author describes with the aid of diagrams an apparatus by means 
of which a solid, liquid or gas, together or separately, can be gradually 
added to a liquid or semi-fluid substance, the whole being cooled or agi¬ 
tated constantly during the process. The apparatus consists of a large 
glass bottle of 5 to 6 litres capacity, placed with its long axis horizon¬ 
tally in a lacquered iron box which contains the cooling mixture. 
The neck of the bottle rests in a wooden bed, in an opening in the 
side of the box, and the lower extremity is surrounded by an iron 
cylindrical cap, which can be rotated by a cog-wheel placed outside 
the box. The bottle has a little play in the iron cap, the interstices 
being filled with paper, and it can be taken out of the box when 
necessary. The box is covered with a lid, the two halves of which 
can be opened separately, and is provided with an overflow and a 
cock by which it can be emptied. For introducing solid substances 
an inverted “[“-shaped tube is employed ; one of the horizontal limbs 
passes into the centre of the bottle, the whole being supported by a 
wooden stand fastened on to an iron table projecting from the box. 
The vertical limb is filled with the substance, and a spiral passing the 
whole length of the horizontal limb and rotated by a system of 
wheels, gradually drives the substance forward. Gases or liquids are 
introduced through a separate tube, bent at right angles, and fastened 
to the three-way tube by means of india-rubber rings. The tem¬ 
perature is ascertained by a bent thermometer which passes almost to 
the lower side of the bottle, and is fastened to the three-way tube in 
the same way. The wheels are all connected by a driving rod, which 
passes through the box and is protected by a tube, and the speed of 
rotation of the spiral can be regulated to some extent, independently 
of that of the bottle, by altering the gearing. F. S, K. 


Inorganic Chemistry. 


Double Halogen Salts. By I. Remsen (Amer. Ghent. J., 11 , 
291—319);—From a study of the double halogen salts, the author 
concludes that their composition is controlled by the following law; 
“ When a halogen salt of any element combines with a halogen salt 
of an alkali metal to form a double salt, the number of molecules of 
the alkali salt which are added to one molecule of the other halogen 
salt is never greater and is generally less than the number of halogen 
afoms contained in the latter.'* 

Double halogen salts not containing an alkali metal also follow this 
law, the only exception to which is the salt Cu^Cls,4KC1. 

Halogen salts must be regarded as being either acidic or basic, 
bearing the same relation to each other as the acidic and basic oxides 
do. The double salts, such as HaAlCi 4 , are thus quite analogous to 
the, double oxides of the same metals, such as Ha MO*; two halogen 
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atoms in the former playing the same part in linking the salts together 
as one atom of oxygen in the latter plays in linking the oxides 
together. The objection that the halogen atoms will have to be con¬ 
sidered as polyvalent if his theory be correct has no weight in the 
author’s opinion; for these elements must be polyvalent in their 
oxygen compounds, and in such compounds as IC1 3 > IF 6 , &c. 

The nomenclature of the double halogen salts must be revised to 
render it analogous to that of the double oxides. A. GK B. 

Atomic Weight of Oxygen. By G. S. Johnson ( Ohem . News , 
59, 272).—Noyes (this voL, p. 672) determined the atomic weight 
of oxygen by noting the amount of water formed by the action of 
hydrogen on a weighed quantity of copper oxide. The author points 
out that the method is subject to some sources of error, as shown by 
him (Ti'ans., 1879, 232—244) ; two are certainly operative, namely, 
the retention of occluded hydrogen by incompletely re-oxidised copper 
and the retention of water by the reduced copper, as the temperature 
used by Noyes seemingly did not exceed 700° in the apparatus 
used. The other sources of error are due to the presence of sulphur 
in the copper; the sulphur is not expelled completely either during 
oxidation or reduction by hydrogen, and when the reduced copper is 
le-oxidised sulphuric acid forms. Sulphur is very generally present 
in commercial copper. D. A. L. 

Absorptive Power of Water for Atmospheric Gases. By O. 

Pettebsson and K. SondIIn ( Bar22, 1439—1446).—The authors 
have estimated, by means of the apparatus already described (com¬ 
pare p. 1034), the quantity of oxygen and nitrogen contained in pure 
water saturated with air; the results are given in the following 
table:— 


Temperature of 
the water* 

Found* 

Calculated for absorp¬ 
tion under 760 mm. 

0 per cent. 

Bar. 

N. 

O* 

N. 

O. 

100 ^ 

N + O' 

0*00° 

772 

19-85 

10*15 

19-53 

10-01 

33 *88 

6*00 

771 

16*58 

8*39 

16*34 

8*28 

33*60 

6*32 

741 

16*20 

8*18 

16*60 

8*39 

33*55 

9*18 

729 

14*96 

7-60 

15*58 

7 90 

33 *60 

13 '70 

771 

14*37 

7-24 

14*16 

7-14 

33*51 

14*10 

770 

14*35 

7-15 

14*16 

7-05 

S3 *24 


When, in estimating the gases dissolved by water, the quantity of 
gas remaining after absorbing the oxygen and carbonic anhydride is 
greater than the quantity of nitrogen which could be absorbed at the 
temperature of the sample, the residual mixture must be exploded 
with oxygen and hydrogen in order to estimate the methane pre¬ 
sent. , _ . , „ _ ; / 1 
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The authors found 0-4—07 oc. of methane per litre in spring 
water supplying the Stockholm water works and 02 c.c. per litre in 
the water of Lake Hammaiby. s - X. 

Solubility of Oxygen in Water. By L. W. Winkler (Tier., 22, 

2754 _1774) —In the method for estimating the solubility of oxygen 

in water already described (this rol, p. 79) no correction is made for 
the amount of oxygen dissolved in the reagents. . The author finds 
that the amount present in the strong solutions of manganese 
chloride and caustic soda respectively are so small as to be negli- 
gable, but that sufficient oxygen is dissolved in the strong hydro¬ 
chloric acid to introdnce a small error into the results. To remove 
this dissolved oxygen, it is necessary to saturate the acid with car¬ 
bonic anhydride and then boil to expel the gas, the process being 
repeated several tim-s in an apparatus to which air cannot gain 
access. The solubility determinations were made with carefully 
distilled water, which was saturated at known temperatures with air 
carefully freed from carbonic anhydride, nitrous, acid, and ammonia, 
and then titrated by the author s method. Drawings of the apparatus 
employed are given in the paper. In the calculation of the results* 
the author takes account of the height of the column of water in the 
absorption flask, and corrects for this by adding the equivalent in 
mm, of mercury of half the pressure exerted by this water-column 
to the barometric pressure, regarding the sum as the actual pressure 
under which absorption takes place. The amount of oxygen, 0, dis¬ 
solved by water under a pressure of 760 mm,, is calculated' by the 
formula C = A(760 -/)/(B + d — /), where A is the amount of 
oxygen found in 1000 c.c, of water, 33 the barometric pressure, f the 
tension of aqueous vapour at the temperature employed, and d half 
the pressure of the water column in mm. of mercury. Determina¬ 
tions were made at intervals of about 5° between 0° and. 30°, and 
concordant results w^re obtained ; from these the solubility and 
absorption-coefficient of oxygen were calculated, the percentage of 
oxygen in air being taken as 20*96. The solubility, ft', is defined as 
the quantity of gas (reduced to 0° and 760 mm.) dissolved by unit 
volume of a liquid under a pressure of 760 mm., and the absorption- 
coefficient, ft, as the quantity dissolved when the pressure of the gas, 
independent of the tension of the liquid, amounts to 760 mm,; or in 
other words ft f — £(760 — /)/760. 

The mean values of C at temperatures approximating to 0°, 10°, 
£0\ and 30°, and the values calculated for the absorption-coefficient 
ft were found to be :— 


Temperature. 

Mean value of C. 


’ 0*15° 

10-1454 

0-048702 

9*94 

7 -8842 

, 0-038073 

, 19*88 

6-3697 

0-081098 

>; '29*88 

^ ( i * , 

5-2664 

0 -026209 
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and from these data the absorption* coefficient and solubility of 
oxygen in water for each degree interval between 0° and 30° was 
calculated by means of the interpolation formula ft = 0*04890 — 
0*0013413£ -f 0*0000283zi 2 — 0*00000029534^. The values calculated 
for the temperatures 5*20°, 5*65°, 14*78°, and 24*80° agree \vell with 
those obtained experimentally, and the absorption-coefficient is in 
every case higher than that found by Bunsen. W. P. W. 

Autoxidation. By M. Traube (Bar., 22, 1490—1514; compare 
Abstr., 1885, 1105; 1886, 661).—It has been previously stated as 
probable that the combustion of “ bradoxidisable ” substances 
(Abstr., 1883, 709) in organisms is brought about by ferments 
acting in a similar maimer to the metals of the platinum-group, and 
that, amongst others, the contractile substances of the muscles may 
be looked on as oxygen-carriers of this nature. Hoppe-Seyler 
(Zeit. physiol. Ghern., 2, 22), on the other hand, considers that com¬ 
bustion in organisms is due to oxidation, brought about by the 
nascent hydrogen which is evolved in the fermentive processes; 
the nascent hydrogen decomposes the oxygen molecule, combining 
with one atom only, thus leaving the other free to oxidise. Zinc, iron, 
and other reducing agents, according to Hoppe-Seyler, act in like 
manner, and the formation of hydrogen peroxide by the slow com¬ 
bustion of these metals is the result of the oxidation of water by the 
liberated oxygen-atoms. 

The author has already shown (he. cit .) in previous papers 
that nascent hydrogen, and reducing compounds in general, do not 
bring about oxidation, and that, whenever such phenomena seem to 
occur, they are probably, or can be proved to be, due to the presence 
of oxygen-carriers, Hoppe-Seyler’s hypothesis is therefore absolutely 
untenable. 

When palladium hydride (about 1 gram) is shaken, in presence of 
air, with an aqueous solution of tetrametbylparaphenylenediamine 
(36 c,c.), slightly acidified with sulphuric acid, the solution gradually 
becomes deep violet. If the mixture is shaken for five minutes onlv, 
the tetramine-derivative is not oxidised although hydrogen peroxide 
is formed; if the palladium hydride is then removed, the solution 
will remain colourless, but on adding a piece of ignited palladium or 
platinum an intense coloration is immediately produced, the metal 
acting as an oxygen-carrier between the hydrogen peroxide and the 
tetramethylparaphenylenediamine, Palladium and platinum are able 
to oxidise di- and tetra-methylparaphenylenediamme not only in, pre¬ 
sence of, but also in absence of hydrogen peroxide, provided that air 
be present. 

When 1 per cent, zinc amalgam (25*992 grams) is shaken for 
10 minutes, in presence of air, with 0*5 per cent, sulphuric acid 
(5 c.c.) containing crystallised oxalic acid (30 milligrams), the 
solution remains clear and hydrogen peroxide is formed, as can be 
-proved by the titanic acid and zinc iodide-starch-copper sulphate 
reactions (compare Abstr., 1884, 1073). The solution now reduces 
more potassium permanganate than corresponds with the oxalic acid 
present, and assuming that the acid has remained unoxidised, the 
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excess of permanganate employed showed that 3*37 milligrams of 
hydrogen peroxide had been formed. The zinc amalgam lost 
62 milligrams of zinc, corresponding to 1*9 milligrams of hydrogen; 
this quantity of hydrogen, according to Hoppe-Seyler’s views, should 
have been sufficient to oxidise 119*7 milligrams of oxalic acid, but not 
a trace of carbonic anhydride is evolved. 

When liquid zinc amalgam (25 grams) is shaken for 10 minutes 
with 0*5 per cent, sulphuric acid (about 50 c.c.) containing oxalic 
acid (30 milligrams), in absence of air only 2 milligrams of zinc are 
dissolved, so that the solution of the zinc is considerably hastened by 
the presence of air. 

Hydrogen peroxide (1*8 milligrams) is formed when liquid zinc 
amalgam (20 grams) is shaken for 10 minutes with air (300 c.c.), 
free from carbonic anhydride, carbonic oxide (300 c.c.), and 1 per 
cent, sulphuric acid (50 c.c.), but not a trace of carbonic anhydride is 
produced. 

These experiments show that oxalic acid and carbonic oxide are 
not oxidised by nascent hydrogen in presence of air, and that 
hydrogen peroxide is formed in considerable quantities notwith¬ 
standing the presence of these compounds. 

When palladium foil (4*6 grams) of about 32 cm. square in surface, 
aud containing 280 c.c. of hydrogen, is shaken with water (50 c.c.) 
and air, the quantity of hydrogen peroxide formed is 0*9, IT, 1*3, 
and 1*5 milligrams after 30, 40, 50, and 60 minutes respectively. 
After 60 minutes the quantity of hydrogen peroxide present remains 
constant—as much being destroyed by the palladium hydride as is 
formed by the action of the oxygen. The same palladium foil gives, 
however, further quantities of hydrogen peroxide when shaken with 
fresh water. The formation of hydrogen peroxide continues until 
the solution contains about of its weight of this compound, so 
that the absolute quantity produced increases with the quantity of 
water present. Hydrogen peroxide is formed immediately when 
palladium foil (5 grams), containing only 11 c.c. of hydrogen, is 
shaken with water and air, and a piece containing only 2 c.c. of 
hydrogen gives traces of hydrogen peroxide. 

A piece of freshly ignited palladium foil (4'6 grams) of 32 end. sq, 
in surface was placed in water (80 c.c.) containing hydrogen per¬ 
oxide (80 milligrams) and a quantity of sodium indigosulphonate 
which would be destroyed by 0*15 milligram of active oxygen. 
Evolution of oxygen quickly commenced and after two days the 
whole of the hydrogen peroxide was destroyed, but the dye, although 
considerably decolorised, was not completely oxidised; almost the 
whole of the available oxygen (37*6 milligrams) was liberated in the 
form of gasj and not even 0*15 milligram combined with the colouring 
matter. In a second experiment, a piece of palladium (5 grams) of 
about 35 cm. sq. in surface, was placed in water (80 c.c.) containinga 
quantity of sodium indigosulphonate, which would require 0*07 
milligram of oxygen for reduction, and hydrogen peroxide (0*5 milli¬ 
gram) was added daily. Each fresh addition of hydrogen peroxide 
was decomposed in 24 hours, but the dye was not decolorised until 
after 1*9 milligrams of available oxygen had been added. In a 
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similar experiment, hydrogen peroxide (0*1 milligram) was added 
daily; the dye was completely bleached after adding 0*37 milligram 
of available oxygen. These experiments show that palladium acts 
as an oxygen-carrier between hydrogen peroxide and indigosul- 
phonic acid, and that this action is most complete when the relative 
quantity of hydrogen peroxide in the solution is very small; in 
stronger solutions most of the peroxide is destroyed by the palladium 
with evolution of oxygen. If the solutions employed contained even 
less than 1/800,000 of their weight of hydrogen peroxide it is 
probable that the whole of the available oxygen would be carried to 
the indigosulphonic acid ; such favourable conditions predominate in 
the slow action of air on palladium hydride. The presence of small 
quantities of sulphuric acid increases the quantity of oxygen carried 
by palladium, and the evolution of oxygen, even in relatively strong 
solutions of hydrogen peroxide, is diminished. 

' It has been previously shown that palladinm hydride does not 
oxidise ammonia to nitrous acid in presence of air and water, 
although hydrogen peroxide is formed in considerable quantities 
(compare Abstr., 1883, 282). Hydrogen peroxide (0*5 milligram) 
was added daily to two 2 per cent, ammonia solutions (75 c.c.), in one 
of which a piece of freshly ignited palladium foil (5 grams) was 
placed. Oxygen was evolved from both solutions, the evolution 
being greater in the one containing palladium, hut at the end of the 
seventh day neither ammonium nitrite nor nitrate was formed in 
either solution. In a second similar experiment, hydrogen peroxide 
(1 milligram) was added daily for five consecutive days; oxygen was 
evolved as before and, after four days, the solution free from palla¬ 
dium contained ammonium nitrite, but none was formed in the other 
solution even after six days. Concentrated ammonia (25 c.c.) was 
mixed with a 0*8 per cent, solution of hydrogen peroxide (25 c.c.), 
the mixture divided into two parts and freshly ignited palladium 
(4 grams) added to one of them. Oxygen was rapidly evolved from 
the solution containing palladium, and after 20 hours the whole 
of the hydrogen peroxide had been decomposed without a trace of 
nitrite having been formed. The hydrogen peroxide in the other 
solution was not entirely decomposed until after a few days and 
nitrous acid (2*8 milligrams) was formed. Similar experiments with 
dilute (1 per cent.) ammonia gave similar results. These experi* 
ments show that hydrogen peroxide alone oxidises ammonia in dilute 
or concentrated aqueous solution, the quantity of nitrite formed, 
though small in any case, increasing with the quantity of hydrogen 
peroxide employed; the greater portion of the hydrogen peroxide is, 
however, decomposed by the ammonia catalytically and oxygen is 
evolved. If palladium is present, the decomposition of the hydi’Ogen 
peroxide is complete, even when it is added very gradually and is 
present only in very small quantities, the whole of the available 
oxygen being evolved., F. S. K. 


Constitution of Peroxides. By M. Traube (Ber. } 22, 1515— 
1517).—A reply to Richarz (Abstr., 1888,12 and 759). 



940 


ABSTRACTS OF OHEMICAt PAPERS* 


Formation of Hydrogen Peroxide from Persulphuric Acid. 
By M. Teaubb ( Ber 22, 1518—1528).—To determine whether 
oxalic acid is oxidised by persulphuric acid (S0 4 ) in 70 per cent, sul¬ 
phuric acid solution as stated by Richarz (Ber. t 21, 1670), the author 
added a known quantity of oxalic acid, dissolved in 70 per cent, sul¬ 
phuric acid, to 70 per cent, sulphuric acid containing a known 
quantity of persulphuric acid, and passed a stream of air, free from 
carbonic anhydride, through the mixture for three hours; not a trace 
of carbonic anhydride was evolved. The mixture was then made up to 
100 c.c. with 70 per cent, sulphuric acid, and (1) the quantity of oxalic 
acid, (2) the total available oxygen, (3) the available oxygen in the 
hydrogen peroxide, and (4) the available oxygen in the persulphuric 
acid determined. The results showed that oxalic acid is not acted 
on by persulphuric acid in presence of 70 per cent, sulphuric acid, 
and that, in the first two or three hours, more than two-thirds of 
the persulphuric acid is decomposed, and its available oxygen almost 
Completely converted into hydrogen peroxide. When the experiments 
described above occupied more than two or three hours carbonic anhy¬ 
dride was evolved, owing to the oxidation of the oxalic acid by the 
hydrogen peroxide; at low temperatures (8—10°), however, the 
evolution of carbonic oxide was very slight. 

It was proved by similar experiments that carbonic oxide is not 
oxidised .by a 70 per cent, sulphuric acid solution of persulphuric 
acid, and that within 3f hours, more than two-thirds of the available 
oxygen is converted into hydrogen peroxide. As, therefore, per¬ 
sulphuric acid is such a feeble oxidising agent, it cannot be true that 
it oxidises water as is stated by Richarz {loo, cir.). 

When a 40 per cent, sulphuric acid solution (20 c.c.) of persul¬ 
phuric acid (= 16 milligrams of available oxygen), free from 
hydrogen peroxide, is diluted with water, neutralised with barium 
carbonate, and filtered, the filtrate contains hydrogen peroxide 
(= 7*4 milligrams of available oxygen); this experiment shows that 
Richarz’s view {ho. ctt,) that hydrogen peroxide is only formed Scorn 
persulphuric acid in 70 per cent, sulphuric acid solution, is untenable. 

Violet chromic sulphate is not oxidised to chromic acid by a 
40 per cent, sulphuric acid solution of persulphuric acid; when 
chromic acid is treated with persulphuric acid in 70 per cent, sul¬ 
phuric acid solution, it is reduced to chromic oxide in consequence of 
the formation of hydrogen peroxide. 

Persulphuric acid also differs from other powerful oxidising 
agents in this, that in 70 per cent, sulphuric acid solution, it does 
not decompose but actually gives rise to hydrogen peroxide. Quanti¬ 
tative experiments showed that when hydrogen peroxide and per¬ 
sulphuric acid are present together in 40 per cent, sulphuric acid 
solution, they are both very slowly decomposed, equal molecules of 
the two compounds being destroyed, but a similar solution of either 
compound alone undei'goes no considerable change within 48 hours; 

Persulphuric acid does not act on organic compounds, or has, at the 
most, Only a very slight action. In 40 per cent sulphuric: acid solu¬ 
tion, it does not decolorise mdigosulphonic acid until after half-an. 
hour’s time, and a solution in dilute sulphuric acid (about 10 per 
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cent,) can be filtered through paper -without any reduction taking 
place. Neutral solutions of persulphuric acid are only very slowly 
reduced by alcohol, but arsenious acid is completely oxidised within 
a short time. Berthelot (Abstr., 1878,469) has stated that arsenious 
acid is not acted on by persulphuric acid. 

The following reactions show that persulphuric acid belongs to the 
class of oxygen molecule compounds (holoxides). Platinum, either 
in the form of wire or as platinum black, decomposes persulphuric 
acid with evolution of oxygen, but only in presence of acid. A 
neutral or slightly acid solution of persulphuric acid oxidises indigo- 
sulphonic acid only slowly, but immediately on adding ferrous sul¬ 
phate. Persulphuric acid and hydrogen peroxide, when present 
together, behave like two holoxides. Persulphuric acid sometimes 
behaves as a reducing agent; a solution in 40 per cent, sulphuric 
acid, free from hydrogen peroxide, reduces lead peroxide, the hydrate 
of manganese dioxide, and silver peroxide. 

The article concludes with a discussion of the existence of oxygen- 
molecule compounds which is principally controversial, 

F. S. K. 

Behaviour of Persulphuric Acid towards Nitrogen. Eva¬ 
poration of Hydrogen Peroxide. By M. Traijbe ( Ber ., 22,1528 
—1531). —Eicharz has stated (Abstr., 1888, 12) that persulphuric 
acid, in 70 per cent, sulphuric acid, oxidises nitrogen to nitrous acid. 
The author finds that such is not the case. When a solution of 

(1) persulphuric acid (=48 milligrams of available oxygen), 

(2) nitrous acid (1‘3 milligrams), (3) hydrogen peroxide (10 milli¬ 
grams), in 70 per cent, sulphuric acid, is placed in a flask and the air 
inside tested with paper strips moistened with various reagents, the 
colorations produced are identical in the experiments with persul¬ 
phuric acid and hydrogen peroxide, whilst those obtained with the 
nitrous acid solution are quite different. These results show that 
nitrogen is not oxidised by persulphuric acid, that hydrogen peroxide 
is slightly volatile at the ordinary temperature, and that the air 
above a mixture of persulphuric acid and 70 per cent, sulphuric acid 
contains hvdrogen peroxide in a state of vapour. 

Water (10 c.c.) containing hydrogen peroxide (200 milligrams) 
was placed in a closed flask of 200 c.c. capacity in which were 
suspended papers moistened with (A) zinc iodide, starch and ferrous 
sulphate, (B) zinc iodide and starch, (C) titanic acid. A was coloured 
immediately, B after 15 seconds, and 0 after 6 minutes; when the 
papers were dry, the reactions did not appear for considerably longer 
periods. With aqueous solutions (10 c.c.) containing hydrogen 
peroxide (10 milligrams), the moist papers (A, B, 0,) were coloured 
in 0*5, 8 and 12 minutes respectively. Iu similar experiments with 
70 per cent, sulphuric acid (10 c e.) containing hydrogen peroxide 
(1 milligram), B was coloured yellow in six hours, but the other two 
papers showed no reaction. F. S. K. 

New Hydrate of Sulphuric Acid. The Nature of Solution. 
By S. U. Pickerixg {Okem . Kewe* 60, 68),—This communication 
announces the isolation of a new hydrate of sulphuric acid, the 
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existence of which in solution the author had determined from a 
study of the densities and heat of dissolution of solutions of the acid 
(Proc., 1889, 88). The hydrate is H 2 S 04 , 4 H 2 0 . It is a crystalline 
solid melting at —25°. Any excess of acid or of water lowers its 
melting point considerably. S. U. P. 

Sulphites and Thiosulphates. By H. Schwicker (Per., 22, 
1728—1737).— Sodium potassium sulphite, ]SFaKS0 3 + 2H 2 0, separates 
in yellowish crystals, when a concentrated solution of potassium 
hydrogen sulphite is neutralised with the calculated quantity of 
sodium carbonate, and evaporated over sulphuric acid. (Compare 
Rohrig, J. pr. Ohem. [2], 37, 250.) When heated with ethyl iodide 
at 140°, it yields a compound 4SO s Et*OK,NaI, which crystallises from 
hot alcohol in colourless needles. 

Potassium sodium sulphite , KNaS0 3 4* H 2 0, prepared from sodium 
hydrogen sulphite and potassium carbonate in like manner, is a 
yellowish, crystalline compound. When heated with ethyl iodide at 
140°, it gives a colourless salt, which has the composition 

4S 0 2 Et‘01Sra,KL 

The salt HKNa^SO^ 4- 4H 2 0, separates in large, well-defined 
plates, when a solution of equivalent quantities of sodium potassium 
sulphite and sodium hydrogen sulphite, or a solution' of sodium 
hydrogen sulphite (2 mols.) and potassium carbonate (0*5 mol.) is 
evaporated. It is moderately stable in the cold, but it is quietly decom¬ 
posed when heated. It is readily soluble iu water, the solution having 
an acid reaction, and concentrated solutions combine with acetone with 
development of heat. Compounds of the same composition, and which 
seem to he identical with the doable salt just described, are obtained 
when a solution containing sodium sulphite and potassium hydrogen 
sulphite is evaporated, or when a hot solution of either of the sodium 
potassium sulphites (see above) is saturated with sulphurous anhy¬ 
dride ; the solubility in water of all these compounds is approximately 
the same (69 per cent, at 15°), but in some respects they differ slightly. 

The compound HNaK 2 (S0 3 ) 2 4- 3H a O separates in transparent 
prisms when a concentrated solution of equivalent quantities of 
sodium potassium sulphite and potassium hydrogen sulphite is evapo¬ 
rated over sulphuric acid; it behaves like the double salts described 
above. 

A compound, H(lSrH 4 )Na 3 (S 03)2 4- 4H 2 0, separates in colourless 
crystals when ammonia is passed into a concentrated solution of 
sodium hydrogen sulphite, or when a concentrated solution of ammo¬ 
nium hydrogen sulphite is partially saturated with sodium carbonate. 
Tauber (Jahresb. Ohem. Techn 1888, 444), by the latter method, 
obtained a salt to which he assigned the formula 2 Ra 3 S 0 3 ,(KH 4 ) 3 Sa 0 5 
4- 10H 3 O, and, iu fact, all the double salts described above may be 
regarded as pyrosulphites of analogous constitution. It crystallises 
in large plate?, and is moderately stable at the ordinary temperature, 
but at 130° it is quickly decomposed with evolution of water, ammonia, 
and sulphurous anhydride. It is readily (48*5 per cent, at 15°, 
42*3 per cent, at 12*4°) soluble in water, and the solution has an acid 
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reaction. It seems to Ibe identical with the double salt described by 
Marignac (Jahresb. Ghem ., 1857, 118). 

Sodium potassium thiosulphate , SNa*S0 2 ’0K + 2H 2 0, is obtained 
in large, transparent plates, when a freshly prepared, concentrated 
solution of ammonium pentasulphide is added to a solution of sodium 
potassium sulphite (see above) until a permanent yellow coloration is 
produced, the ammonia expelled by boiling, and the filtered solution 
evaporated on the water-bath. It is very readily (213*7 per cent, at 
15°) soluble in water, melts at about 57°, and when heated with 
ethyl bromide in aqueous solution it yields colourless crystals of 
potassium ethyl thiosulphate. 

Potassium sodium thiosulphate , SK'SCVONa -f 2H2O, prepared 
from potassium sodium sulphite (see above) in like manner, crystal¬ 
lises in small, colourless plates, melts at about 62°, and is very readily 
(105*3 per cent, at 15°) soluble in water. When an aqueous solution 
is heated with ethyl bromide, sodium ethyl thiosulphate is obtained; 
the last-named compound crystallises from dilute alcohol in long, 
transparent needles which seem to contain 1 mol. H 2 0. 

Potassium tetrathiouate is obtained when either sodium potassium 
or potassium sodium thiosulphate is treated with iodine;, this abnormal 
behaviour is owing to the fact that potassium iodide decomposes 
Sodium tetrathiouate with formation of the more stable and more 
sparingly soluble potassium salt. When iodine is added to a solution 
of sodium thiosulphate containing a sufficient quantity of potassium 
iodide, potassium tetrathiouate is alone formed. 

The compound KAgS 2 0 3 + ]STH 3 separates in nacreous plates when a 
solution of either of the sodium potassium thiosulphates, or of potassium 
thiosulphate, is mixed with an equivalent quantity of an ammoniacal 
silver nitrate solution. It is very sparingly soluble in water, and 
silver sulphide quickly separates from the solution, but it dissolves 
freely in hot ammonia, and crystallises from the cold solution in large 
plates. 1 It is stable at the ordinary temperature, but at 100° ammonia 
is evolved, and a grey powder remains. When a solution of sodium 
thiosulphate is mixed with ammoniacal silver nitrate, no precipitation 
occurs, but, on adding potassium chloride or potassium nitrate, the 
compound just described separates in nacreous plates. 

Sodium silver thiosulphate , NaAgS 3 0 3 + H2O, is obtained in large, 
well-defined, monoclinic plates; when a solution of equivalent quantities 
of sodium thiosulphate and ammoniacal silver nitrate is evaporated 
over sulphuric acid (compare Lenz, Annalm, 40, 94). It decom¬ 
poses only slowly at the ordinary temperature, but immediately on 
heating; at 100° only water is evolved, and a grey, crystalline 
powder remains. It is very sparingly soluble in water, and the solu¬ 
tion is unstable; but it dissolves freely in cold ammonia, and on adding 
alcohol a colourless fiocculent compound, probably NaAgS 2 C>3 + KH?, 
is precipitated. 

It follows from the above experiments that both sulphites and thio¬ 
sulphates have an asymmetrical constitution ' I\ S. K. 

Behaviour of Sodium Thiosulphate with Acids. By W. 
T417BEU {Ber>, 22, 1686—1694).—The author having noticed that by 
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the decomposition of this salt by acids, small quantities of hydrogen 
sulphide were sometimes formed, have carefully studied its beha¬ 
viour towards acids: With formic, acetic, succinic, citric, hydro- 
bromic, hydriodtc, hydrofluoric, nitric, sulphurous, dithionic, phos¬ 
phoric, and very dilute sulphuric acids, the amount of sulphurons 
anhydride and sulphur obtained always agrees with that required for 
the equation 4- 2AcOH = 2AcO]Sfa 4“ HgO 4* SO2 4~ S, 

But with stronger sulphuric acid this is not the case. In a series of 
experiments where 10 mols. of sulphuric acid of various degrees of con¬ 
centration were employed to 1 mol. of sodium thiosulphate, and the 
reaction completed in the cold, the sulphurous anhydride evolved 
varied from 74 per cent, of the theoretical with acid of 20 per cent, to 
92 per cent, with acid of 90 per cent., the pi'ecipitated sulphur more 
nearly approached the theoretical quantities. But with 100 per cent, 
sulphuric acid, the percentage of sulphurous anhydride fell to 45*4 per 
cent., that of precipitated sulphnr to 9*15 per cent., whilst much less 
than the theoretical quantity of sulphuric acid was neutralised. In 
the last-named reaction the evolution of hydrogen sulphide was very 
noticeable. With more dilute acid, it was often detected, but was 
estimated with the sulphurous anhydride. 

When these experiments were repeated with 10 per cent., 20 per 
cent., and 40 per cent, hydrochloric acid, the sulphurous anhydride 
varied between 82—88 per cent, of the theoretical, that of precipitated 
sulphur between 86 and 97 per cent., whilst quantities of sulphuric 
acid corresponding with 6 to 8*5 per cent, sulphur were always 
formed. 

G-euther showed that when a solution of sodium thiosulphate is 
treated with silver oxide, silver sulphide is formed, and the author 
•finds that the quantities so formed correspond exactly with those 
required for the equation Ag a O 4- Na^Os = Ag a S 4- NaaSO*. 
Orlowski has shown (/. Russ. Chew . Soc ., 1888 [i] y 32) that those 
elements precipitated by hydrogen sulphide in acid solutions are also 
under like conditions precipitated as sulphides by sodium thio¬ 
sulphate. 

Prom these results the author concludes that the decomposition of 
thiosulphuric acid is not the simple one generally believed, but that 
the first phase is a decomposition into hydrogen sulphide and sulphuric 
anhydride, which then further react on each other. The various 
reactions taking place would then be expressed by the equations .*—> 
(I) H 2 S 3 O s = US + S0 3 , (TI) H*S 4- S0 3 =3 SO* 4“ S + HaG, 

< (III) 2H a S + SO* = 3S4- 2B*G. (IY) 4- SO* = 4S + 3H*D. 

* L. T, T. 

Hyponitrites. By Maqtjenne (Compt. rend., 108, 1303-1306),— 
The hyponitrites at present known are the silver, barium, and ethyl 
salts, but the first two are unstable, and the latter is extremely 
explosive. The strontium and calcium compounds, however* are 
much more stable. 

Calcium , hjpomtrite, —Crude silver hyponitrite , is treated with* 
calcium chloride in presence of a small quantity of nitric acid, and! the 
filtered liquid is mixed with ammonia. Calcium hyponitrite separates 
as a brilliant crystalline powder, which attaches itself to glass after 
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the maimer of magnesium ammonium phosphate. It has the compo¬ 
sition CaK 2 0 2 4* 4H 2 0, and is almost insoluble in water, but dissolves 
readily in dilute acids. When heated at 100°, it effloresces and evolves 
gas ; when treated with sulphuric acid, it evolves nitrous oxide, and 
when treated with bromine it is oxidised to the nitrate. 

Strontium hyponitrite, SrNr0 2 4* 5H->0, is obtained in a similar 
manner; if heated at 100°, it effloresces with very slight evolution of 
gas. 

Calcium aceto-hjponitrite, CaN 2 0 2 ,Ca(C>H 3 0 2 ) 2 2Ac0H 4* 4H 2 0, 
separates in small, white needles, when the calcium hyponitrite is 
added in successive small quantities to acetic acid of about 30 per 
cent., until the salt ceases to dissolve. It dissolves in water, forming 
a very slightly acid solution. Baoult’s cryoseopic method gave for 
this salt a molecular reduction of 104, and for Villiers’s sesquiacetate 
a molecular weight of 68. It follows that the two compounds are 
not analogous; it would seem also that the true formula of hyponitrous 
acid is H 2 N 2 0 2 and not HNO. 

Strmtiumi aceto-hyponitrite crystallises with 3 mols. B 2 0, closely 
resembles the calcium salt, and is obtained in a similar manner. 
Barium aceto-hyponitrite has a strictly analogous composition, but is 
much less stable. 

These results confirm the empirical composition attributed to 
hyponitrous acid by Divers, but indicate that the empirical formula 
ought to be doubled in order to represent the molecule. 

C. H. B. 

Solubility of Arsenious Oxide and Arsenious Sulphide. By 

K, Choj>ounsky ( Chem . Cmtr 1889, 569, from Idsiy. Chem 13, 
114—117).—Becrystallised arsenious oxide dissolved in the following 
proportions, at 18*5°: 100 parts pure aqueous solution contained 
0*8507 gram; 100 c.c. containing T3195 gram hydrogen chloride, 
1T513 gram; 100 c.c. containing 6*09 grams hydrogen chloride, 
1*2724 gram; 100 c.c. hydrochloric acid, 1*4529 gram arsenious 
oxide. Although arsenious oxide is soluble in dilute sulphuric and 
acetic acids, no regularity in the solubility was observed. The solu¬ 
bility appears to increase in the same ratio with equal increment of 
temperature in acid solutions of different strengths; 100 c.c. of dilute 
sulphuric acid dissolved 1*0915 gram at 80°, and 0*5422 gram at 
_ 18*5°; 1*3664 gram at 80°, and 0*7203 gram at 18*5°; 1T933 gram at 
80°, and 0 6522 gram at 18*5°; the ratios being 2*01 ; X, 1 89 : 1 and 
1*84 : 1 respectively* The author also found that the small quantity 
of arsenious sulphide which dissolves in pare water gradually decom¬ 
poses with liberation of hydrogen sulphide. The freshly precipitate! 
sulphide appeared to be most prone to suffer in this manner, to the 
extent of T5 to 6 per cent., according to the acidity and temperature. 
This decomposition is much reduced by boiling the solution, and the 
author infers that there is one modification uf arsenious oxide soluble 
in water, and which forms hydroxy sulphide* J. Wi L, 

Presence of Sodium Sulphate in the Atmosphere, and the 
Origin of Saline Powders. By P* M. Deoaoharuokny ( Gompt 
rend., 108, 130,7).—The author has previously shown that when 

von, nn, . $s 
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saline solutions evaporate minute particles o£ the dissolved salts are 
carried into the air (Abstr., 1887, 211), and he considers that this is 
the true cause of the presence of minute particles of sodium sulphate 
and other salts in the atmosphere (compare Parmentier, this vol., 
p. 826). 0. H, B. 

Dissociation of the Sulphides of Cadmium and Zinc by 
Means of Metallic Cadmium and Zinc. By B. N. Mouse and 
J, White ( Amer. Ohem. 11, 348—351).—In a previous paper (this 
voL, p. 755), the authors described the dissociation of the oxides of 
cadmium and zinc by their respective metals; they now detail their 
experiments with the sulphides. The methods of conducting the 
experiments, and the results obtained are exactly similar to those 
already described in the case of the oxides (loo. cit.). 

The oxides appear to begin to dissociate at a somewhat lower 
temperature than the sulphides. Of the two oxides, zinc oxide 
appears to dissociate the more readily; of the two sulphides, the 
cadmium sulphide. A.' Gh B* 

Modifications of Precipitated Cadmium Sulphide. By 3ST. 
v. Klobukofe ( Jpr. Ohem . [2], 39, 412—425; compare Abstr., 1888, 
224).—To ascertain whether the red modification of precipitated, 
cadmium sulphide is a real isomeride, or only a physical isomeride of 
the yellow modification, the author has determined—(1) their specific 
gravities, which vary between 3*906 and 4*147 for the yellow, and 
between 4*476 and 4*513 for the red; (2) their crystalline form, 
which is hexagonal in the yellow variety, but two or more different 
forms in the red; this makes it probable that there are mpre than 
two varieties; (3) their behaviour under friction, pressure, chemical 
agents, &c.; under these influences, the yellow changes into the red. 

These results tend to show that the yellow and red varieties are 
real isomerides, possibly polymerides. A. G, B. 

Occlusion of Gases by Electrolytic Copper. By ,A. So&ujr 
(Compi. rend 108, 1298—1300; see this vol., p. 105).;—A 2$ per 
cent, solution of the copper salt was used, either neutral or containing 
free acid in amount varying from 0*1 to 0*9 of an equivalent. ' The 
current did not exceed 0*5 ampere, the electrodes being 40 sq. oh. in 
area, and the distance between them 50 mm. The temperatures varied 
from 10° to 40°; some of the experiments, however, being made at 2°. 
Electrolysis usually continued for 24 hours, the anode consisting of 
copper of good quality. In order to estimate the occluded gas, the 
deposited metal was heated in a vacuum in doubly glazed porcelain 
tubes. Carbonic anhydride comes off even below a dull red heat, 
but hydrogen comes off hut slowly at dull redness, six to eight hours’ 
heating being required for 10 to 15 grams of metal. 

The ratio between the volume of gas occluded and the weight of 
copper deposited decreases as the weight of the deposit increases, hut 
the proportion of carbonic anhydride increases. For the same’ weight 
of metal, the quantity of gas occluded diminishes as the temperature 
rises. Increase in the amount of free acid increases the amount of 
. gas occluded, and the deposit is less compact. In neutral solutions, 



INORGANIC CHEMISTRY. 


947 


the proportion of carbonic anhydride in the occluded gas is always 
greater than in presence of free acid, and it increases rapidly with 
the temperature up to 30°, at which point it constitutes 90 per cent, 
of the gas. After some hours, the deposit becomes dendritic, 
especially at the edges, the dendrites being long and very fragile. 
In a very few cases, carbonic oxide was found in the gas, but in all 
probability it results from a secondary reaction between the hydrogen 
and the carbonic anhydride in the process of extraction. 

• Electrolytic copper occludes only hydrogen and carbonic anhydride, 
the former being usually, and in presence of free acid invariably, in 
the greater proportion. The fragility of the deposit is correlated 
with the presence of excess of occluded carbonic anhydride. 

C. H. B. 

New Reaction with Ferric Chloride. By L. Gabba ( Chem . 
Qentr ., 1889, 667, from Bend. B. Inst Lombardo [2], 22, 238—239). 
—A concentrated solution of ferric chloride reacts with finely- 
divided plumbic sulphide, ferrous chloride, plumbic chloride, and 
sulphur being the products. The reaction takes place quickly in the 
cold, and very quickly when warmed gently, and is not restricted to 
the precipitated sulphide, the change being effected with finely- 
pulverised galena, not more than 1 per cent, remaining unacted on. 

J. W. L. 

Titanium Compounds, By T. Koenig and 0. v. d. Pforbten 
( B&r 22, 1485—1494; compare Abstr., 1888, 788).—When excess of 
titanic acid is treated with cold, concentrated hydrochloric acid, and, 
after keeping for a few days, the clear supernatant liquid evaporated 
under reduced pressure, colourless crystals of titanic acid hydro¬ 
chloride are obtained. This compound is soluble in water, and 
contains titanium and chlorine in the proportion of 1 : T47. 

A comparison of the behaviour of a concentrated solution of the 
dichloride TiCl 2 (OH) 2 previously described (loc. eit.) with that of a 
solution of titanic acid hydrochloride, towards ether, showed that the 
two compounds are not identical. 

. When a few drops of concentrated hydrochloric acid are added to a 
strong solution of titanic acid hydrochloride, an oxychloride is pre¬ 
cipitated, but it redissolves on adding more hydrochloric acid; the 
solution then behaves like a solution of the diehloride. 

When finely-divided titanic iron is heated for several hours with 
concentrated sulphuric acid, it turns dark blue, and becomes covered 
with a fine white powder (compare Sheerer, Ann . Phys. CJhem^ 

489); the solution contains iron, but no titanium salt as stated by 
Glatzel (this Journal, 1877, i, 688). The natural ore undergoes no 
change when ignited in a stream of pure, dry carbonic anhydride, 
and, as Wiegand has already shown, ferrous oxide and titanium 
sesqnioxide can exist together in solution; these facts, show that no 
change of titanium sesqnioxide and ferric oxide into titanic acid and 
ferrous oxide, such as has been assumed by Groth, takes place when 
the mineral is treated with hot sulphuric acid* 

Menaccanite and titanic iron from Egersund and Snarum were 
heated in a stream of pure hydrogen, the loss ascertained, the residue 
boiled with dilute sulphuric acid or acetic acid,, and the residual 
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titanium compound ignited in the air, after washing with water, 
alcohol, and ether consecutively. The loss of weight (12*23—12*38 
per cent.) on reduction agreed with the mean loss (12*96 per cent.) 
shown by the equations— 

7Ti0 3 Fe + 18H = Ti 7 O w + 7Fe 4- 9H 2 0, and 
Ti0 3 Fe 4“ 2H = TiOa *4" Fe + 2H 2 0, 
and the subsequent increase on igniting in the air was ,2*15—2*53 per 
cent. If titanic iron has the formula Ti 2 0 3 ,Fe 2 03, the loss on 
reduction should be 15*7 per cent, in accordance with the equation— 

Ti 2 0 S5 Fe 2 0 3 “b 6H = Ti 2 03 4- 2Fe 4“ 3H 2 0, 

and the subsequent increase on oxidation 11*11 per cent. Similar 
experiments were made employing hydrogen sulphide instead of 
hydrogen j the increase in weight (9*43—9*73 per cent.), after igniting 
in the gas, agreed with the change of TiOsFe into TiO* 4- FeS, which 
requires 10*53 per cent., whilst the conversion of Ti 2 0 3 ,Fe 2 0 3 into 
Ti 2 0 3 4- 2FeS requires 5*26 per c'enfc. After removing the ferrous 
sulphide and any sulphur present, the residue increased only; 0*97 per 
cent, on ignition. 

Ferric orthotitanate , Fe 4 (Ti0 4 ) 3 , is obtained when titanic acid and 
anhydrous ferrous fluoride are heated together with a large quantity 
of sodium chloride j ferrous titanate is not formed (compare Haute- 
feuille, Gompt. rend., 59, 733). On ignition in hydrogen, ferric ortho¬ 
titanate behaves like titanic iron, and is converted into iron and 
titanic acid. When warmed with concentrated sulphuric acid, it 
turns green, and on diluting the whole dissolves; the solution contains 
titanic acid and ferric sulphate, but no ferrous salt. F. S. K. 

Ammoniacal Derivatives of Ruthenium, By A. Jolt (Gompt. 
rend., 108, 1300—1303).—By boiling the so-called ruthenium ammo¬ 
nium chloride with excess of ammonia, Claus obtained a compound to 
which he gave the formula RuC1 2 ,4NH s 4* 3H 2 0. The author has 
shown, however, that the double chloride is really a nitrosochloride 
(this vol., 352 and 678), and he finds that Claus’s compound and all 
the salts derived from it are represented by the general formula 
Ru^'NO-OH^XHs, where X is a halogen or acid radicle. 

If ammonium ruthenium nitrosochloride is boiled for a long time 
with excess of ammonia, the liquid becomes golden-yellow, and 
deposits yellow or orange-yellow anhydrous crystals of the composition 
RuCl 2 dSIO*OH,4]$rH 3 . No gas is evolved. If the solution is not 
sufficiently dilute, the reaction is incomplete. The bromide and 
iodide are obtained in a similar manner, and the solubility of these 
haloid compounds decreases as the atomic weight of the halogen 
increases. They are isomorphous, and form monoclinic prisms; in 
the case of the chloride a : b : c = 1*5565 : 1 .* 1*4647 and pH = 
78° 45'. The platinochloride , RuCl 2 (NO)OH,(NH 3 ) 4 ,PtCl4, forms an 
orange-yellow, crystalline powder, almost insoluble in cold water., 

The nitrate is obtained from the chloride by the action of silver 
nitrate, or by adding a warm concentrated solution of the chloride to 
an excess of nitric acid. It is only very slightly soluble in cold, 
water, and practically insoluble in concentrated nitric acid. It crystal* 
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lises in yellow monoelinic prisms; aib , c = 1*41492 : 1 : 1*37784*, 
and ph' = 68° 18 # . 

The sulphate and carbonate are obtained from the chloride by the 
action of the corresponding silver salts. The carbonate crystallises 
with 2 mols, H 2 0. The sulphate crystallises with 1 mol. H 2 0, and is 
the most soluble of all the salts. It forms simple, well-defined triclinic 
prisms; a : b : e = 1*63014 : 1 : 1-28274, ab = 83° 33', be == 110° 12', 
ca = 114° 4'. 

The action of silver hydroxide on the chloride yields a strongly 
alkaline liquid, which decomposes when concentrated, and leaves a 
brown residue which, according to Claus, contains 2 mols. NH 3 . Its 
proper formula will therefore be Ru(NO)(OH) 3 ,2NHs -j~ H 2 0. The 
author was unable to obtain any salts of this series in a crystalline 
condition. 

It is evident that the ammoniacal derivatives of ruthenium are not 
analogous to those of any other platinum metal. C. JEL B. 
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Burmese Petroleum. By R. Romaics (Ghem . News, 59, 292).— 
Petroleum from wells in the Irawaddy group east of the Arracan 
Toma, varies even in neighbouring wells ; it is generally a viscid 
liquid, sp. gr. from 0*85 to 0*90, with strong green fluorescence, and 
solidifies at, about 24°. It contains gas, benzene, and solid paraffin 
in solution. The flashing point of the fresh oil is about 3° or 4° above 
the melting point, but when conveyed in ordinary barges to Rangoon, 
the flashing point becomes 35° higher, owing to loss of volatile con¬ 
stituents, which loss does not take place in tank barges. When 
refined at Rangoon, it yields about 30 per cent, of burning oil 
(flashing point 36°), the same quantity of lubricating and batching 
oil, and 5 per cent, of solid paraffin. Oil from the other district in 
Burma, west of the mountains in the province of Arracan, comes from 
wells in the Brongas Islands, and near Kyank-Pyn. The former is a 
reddish-brown limpid liquid, of sp. gr. 0'825 at 32°; the flashing 
point by Abel’s test is 40° ; it contains benzene and analogous hydro¬ 
carbons, and does not solidify. The following result was obtained by 
the fractional distillation of a sample of Arracan oil. Gas was 
evolved at 30° *, liquid began to distil at 70*:— 


70— 90°. 

3*1 per cent. 

90—100 .. 

7-6 

11 

100—130. 

10-6 

19 

130—200 . 

18*7 

99 

200—300 ... 

18-7, 

99 

Above 300° ... 

12-5 

19 

Oil left in retort............ 

8-0 

19 

Paraffin crystals 

3-1 

» ' 

Total*,. 

82-3 

» 
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and "by distilling, with steam— 

100 °. 23*3 

100—110°. 33-0 

110—130 . 29*3 

Besidue. 13*3 

98*9 D. A* L. 

Pentamethylene and Tetramethylene Bromides, By G-. 

Gtjstavson and N. Demjanoff (J. pr. Qhem. [2], 39, 542—543).— 
The authors prepared pentamethylenediamine "by Ladenburg’s method. 
Trimethylene cyanide was dissolved in absolute alcohol, and reduced 
with sodium. The alcohol was distilled off, and pentamethylene¬ 
diamine was driven over from the residue with superheated steam. 
The aqueous solution thus obtained was evaporated to dryness, and 
treated with water and silver nitrate; it was then filtered, and the 
water distilled off. On distilling the residue under a pressure of 
31 mm., pentamethylene glycol came over at 162°. It was found that 
the glycol distilled unchanged under the ordinary pressure at 260°. 
It was heated in a sealed tube at 100° with excess of fuming bydro- 
bromid acid ; the liquid separated into two layers, the lower of which 
consisted of nearly pure pentamethylene bromide, 

CH 2 Br-CH 2 *CH 2 'CH 2 -CB 3 Br. 

This, when purified, boiled at 204—208°. 

Tetramethylene "bromide, 0H 2 Br*CH2*CH2 , CH 2 Br, was prepared in 
the same way from ethylene cyanide, but the yield was much smaller 
in this case; it boils at 188—190°. 

The authors remark that these penta-, tetra-, &e., methylene 
bromides and glycols boil at considerably higher temperatures than the 
substances isomeric with them. C. F. B. , 

Formation of Hexylacetylene from Methylvalerylacetylene. 
By A. Bj6hal {Bull. Son. Ghim., 50, 629—631; compare Abstr., 1888, 
929).—The author heated caprylidene (12 grams), prepared by the 
action of dry potassium hydroxide on caprylene bromide, with sodium 
(2*3 grams) in a sealed tube at 100—110° for 36 hours. After 
exhausting the resulting gelatinous product with benzene, the solvent 
was distilled off, and 9 grams of a liquid boiling between 125° and 135° 
was obtained. This precipitates from ammoniaeal cuprous chloride 
a yellow cuprous caprylidenide. It appears, then, that the presence 
of sodium has determined the conversion of a substituted into a normal 
acetylene. T. G. K 

Ferricyanides. By 0. Bammelsberg (J. pr . Ghem . [2], 39, 
455—464).—The author has reinvestigated the lead femcyanide com¬ 
pounds, and has obtained the same compounds as those described 
by Schuler (Abstr., 1879, 702). 

By neutralising an aqueous solution of hydrofemcyanic acid with 
baryta-water, and dissolving the barium ferrieyanide in water, 
together with some bromine, the author obtained a solution which 


per cent. 
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on evaporation yielded crystals of the compound Ba 3 Fe 2 Cyi 2 + 
2BaBr 2 + 20H 2 O. _ 

The yellow precipitate formed by an excess of potassium ferri- 
cyanide in, a solntion of a silver salt, is free from potassium, and is 
not decomposed by dilute nitrip acid. A. Gr. B. 

Derivatives of Potassium Platinoeyanide. By T. Wilji 
( Ber 22, 1542—1546; compare Abstr., 1888, 931).—When the 
chlorine-derivative previously described (loc. cit.) is digested with 
warm aqueous ammonia, a compound, Pt(CN) 4 ,2NH 3 , is produced. 
This forms heavy, white, rhombic plates, soluble in boiling water, 
insoluble in alcohol. The same compound is obtained by the action 
of warm ammonia on the perchloride of the cyanide. When cold 
ammonia is used, the compound is mixed with another yellow sub¬ 
stance, which is probably an intermediate compound of the formula 
KON,Pt(ON) 3 ,N'H 3 . The filtrate from these compounds when evapo¬ 
rated, left a yellow crystalline mass, which on exposure to the air 
in a moist state, became gradually converted into the original copper- 
red crystals. Fresh analysis of the chlorine compound led to the 
formula 3[2K0N,Pt(ClN) 2 ,3H20]C] + 211*0. Attempts to determine 
the molecular weight by Baoult’s method proved unsuccessful. 

L. T. T. 

The Discovery of the Normal Trieyanides. By B,. Otto 
(Ber., 22, 1446—1447).—A claim of priority. 

Synthesis of Cyanphenin. By F. Krafft (Ber., 22, 3 759— 
1760).—A reply to Otto (preceding, Ben, 22, 1446). 

Derivatives of Cyanaxnide. By A. Smoika and A. Friedreich 
(Momtsh) 10, 86—100).—Biguanide (guanylguanidine) may he con¬ 
veniently prepared (compare Abstr,, 1888, 830) by heating a mixture 
of dicyanodiamide with an ammonium salt, 

. Dicyanodiamidine (guanyl carbamide), NH 2 *0(NH)dtfH*CONH 2 , 
is formed by digesting silver amidodicyanate with ammonium chloride 
solution at 130—140° $ by heating together for two days solutions of 
carbamide and cyamide; or by heating at 150—160° a mixture of 
cyanurie acid and guanidine carbonate* 

Melamine is formed in the decomposition of guanidine salts by 
heat; or by heating them with dicyanodiamide. 

, Ammeline is obtained by heating salts of biguanide with carb¬ 
amide. • 

Melanuric acid (ammelide) may be prepared by heating guanidine 
carbonate with excess of carbamide, whereby the dicyanodxamine first 
formed reacts with the excess of carbamide* 

Biuret dicyanodiamide is formed by continued heating of a mixture 
of guanidine carbonate and carbamide in molecular proportion; di- 
eyanodiamidine is' first formed, and then decomposes into ammonia 
and biuret dicyanodiamide. Gr. T. M. 

Bromotrimethyl CarbinoL By L. GtArzixo (Ohm, Oentr ., 1889, 
Sjl;, from Ann. Chim, Fam.,-9, 96—99);— Bromotrimethyl carhinol^ 
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CHoBr*CMe a -OH, prepared from 6 ibromotr imethylmethane by boiling 
■with water, boils at 136—138° with decomposition, and cannot even 
be distilled in a vacuum without partial decomposition. It is very 
soluble in ether, somewhat soluble in water. When 5 grams of the 
carbinol is boiled for four hours with 25 c.c. of a saturated solution of 
ammonium sulphate, and subsequently treated with baryta-water, 
&c., the sodium parahydroxyisobutylenemonosulphonate is obtained, 
which is identical with that already (Abstr., 1887, 436) prepared 
from isobutylene bromide. By heating 5 grams of monobromo- 
trimethyl carbinol with 3*3 grams triethylamine, triethylamine 
hydrobromide is obtained. It is soluble in alcohol, insoluble in 
ether, readily soluble in water, and melts at 248—250° with decom¬ 
position. Trimethylamine hydrobromide may be prepared in a 
similar manner. 

Monobromotrhnetbyl carbinol injected into a guinea-pig caused 
excitement, primarily followed by an almost complete paralysis of the 
hinder extremities, and finally general prostration. The effects dis¬ 
appeared at the end of two hours. Similar effects were observed 
with a rahbit. J, W. L. 

Pentacetyldextrose. By E. Frwig and W. Koenigs (Per., 22, 
1464—1467).— Fentaeetiildextrose , C6H 7 0(OAc) fi , is formed when pure 
grape-sugar (5 grams) is added to hob acetic anhydride (20—22 c.c.) 
containing a small quantity of zinc chloride, and the mixture boiled 
for about 10 minutes to complete the reaction. The solution is 
evaporated to dryness, the residue evaporated, twice with alcohol to 
free it from acetic acid, then crystallised fi-om a little hot alcohol, 
washed with cold water, and finally repeatedly recrystallised from 
♦ boiling absolute alcohol with addition of animal charcoal. The yield 
is 60 per cent, of the sugar employed. Pentacetyldextrose can also 
be obtained by boiling pure octacetyldiglucose for half an hour with 
acetic anhydride and a trace of zinc chloride. It crystallises in 
slender, colourless needles, melts at 111—112°, and is readily soluble 
in ether, chloroform, benzene, and glacial acetic acid, but only spar¬ 
ingly in water, carbon bisulphide, and light petroleum. It has a 
slightly bitter taste, reduces Fehling’s solution when boiled therewith, 
and in chloroform solution is strongly dextrorotatory. It does not 
give the aldehyde reaction with magenta-sulphurous acid solution, 
and it is only very slowly acted on by a warm alcoholic solution of 
phenylhydrazine. It is not acted on by phosphoric chloride in boil¬ 
ing chloroform solution, but when heated with the chloride alone at 
110 —112°, a reaction takes place. The formation of pentacetyl¬ 
dextrose can be employed for the identification of grape-sugar, 

F, S. K. 

Oxidation of Rhamnose (Isodulcitol). By W. Will and O. 
Peters (Per., 22, 1697—1704; compare Abstr., 1888, 933).—MaHn 
( Annalen , 145, 197) states that by the oxidation of rhamnose with 
nitric acid an acid, C 6 Hi 0 O 9 , is fonned. The authors have repeated 
this work, but find that in every case trihydroxyglutaric acid 
(Kiliaui, this vol., p. 32) is formed. This result agrees with the 
view that rhamnose is a metbylarabinose, the separation of a methyl- 
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group during the oxidation having many analogies with similar com¬ 
pounds. 

The lactone, C 6 Hio0 5 , previously described (Abstr., 1888, 933) was 
carefully crystallised, when rhombic crystals were obtained, giving 
the axial ratios a : b : c = 06873 : 1 : 1*2600. This lactone is, there¬ 
fore, not identical with Haushofer’s metasaccharin. L. T. T. 

Melitose (Eaffinose). By 0. Scheibler and H. Mittelmeijer 
(Ber 22, 1678—1686).—The results already obtained by various 
workers in the inversion of melitose appear to indicate that the C lfi 
molecule is not at once broken up into three C« molecules, but first 
into a C 12 and a Ce molecule. By very careful inversion with very 
dilute sulphuric acid, the authors have succeeded in confining the 
inversion to the first stage. 1 gram of melitose was dissolved in water, 
0*6 e.c. sulphuric acid of sp. gr. 1*0594 added, the whole diluted to 
10 c.c., and heated for one hour. The sulphuric acid was then 
removed with barium carbonate, and phenylhydrazine and acetic acid 
added. Of' the ozasone formed, part was soluble in boiling water, 
and was, therefore, formed from a disaccharide, and part insoluble. 
The insoluble osazone showed all the properties of phenylglncosazone. 
That the sugar contained therein is levulose is proved by the great 
reduction of the dextro-rotation of melitose by the partial inversion, 
and also by the fact that if tbe product of inversion be evaporated to 
the consistency of syrup and extracted with ether-alcohol, a levo- 
rotatory sugar is obtained in solution. The part of the residue 
insoluble in ether-alcohol yields an osazone, soluble in boiling water, 
which analysis showed to have tbe constitution C 24 H 32 N 4 O 9 , and, 
therefore, to be the osazone of a disaccharide. The mixture of two- 
thirds disaccharide and one-third levulose has a rotation of [a] D = 50°,* 
and that of the disaccharide is probably higher than that of melitose. 
This disaccharide is, therefore, not laetobiose (lactose), which it 
closely resembles, but a new carbohydrate, for which the author pro¬ 
poses the name melibiose .. The evaporated product of the inversipn, 
when extracted with ether-alcohol, leaves this melibiose as a residue, 
but the authors have not yet obtained this in a crystalline or pure 
form. 

When* melitose is fully inverted, which is effected, though with 
partial further decomposition, by mixing 1 gram melitose with ,l|*c.c. 
sulphuric' acid of sp. gr. 1*0567, diluting to 10 c.c., and boiling for 
6 | hours, the product consists of 1 mol. galactose and 2 mols. ievu- 
lose, or 1 mol. levulose and 1 mol. dextrose. < 

The author recommends the name meliiriose for this carbohydrate, 
as retaining, to a great extent, the older name melitose, showing that 
it has a C * 8 molecule, and doing away with the name raffinose, which 
was based on the misapprehension that the compound was formed 
during the refining of the sugar. L. T. T. 

Diisopropylamine. By K. EL M. tan der Zande {Bee. Trav. 
Okim 8 , 202'—214).—Unsuccessful attempts were made to obtain 
this substance from crude isopropyl carbamide, made from isopropyl 
iodide and silver cyanide, and containing excess of the iodide. 
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Finally, Hofmann’s method was adopted, and isopropyl iodide was 
heated at 100° for 4^ hours in a sealed tube with a 27*5 per cent, 
aqueous or 15 per cent, alcoholic solution of ammonia, the latter being 
preferred. Some propylene was always formed, and in an alcoholic 
solution some ethyl isopropyl ether also. The contents of the tube 
were evaporated, and the residue distilled with potash; the distillate 
boiled at 30—85°, and hence contained mnch primary amine. More 
isopropyl iodide was added; after warming for a quarter of an hour, 
the contents of the tube solidified. The crystalline mass was dissolved 
in water and treated with potash, the mixture of amines thus obtained 
boiled at 67—85°. It was neutralised with hydrochloric acid and a 
concentrated solution of sodium nitrite added; much gas was evolved, 
and a crystalline substance was deposited in considerable quantity. 
This substance is easily soluble in water, hence, in preparing it. as 
described above, the solution must be kept concentrated. It was 
recrystallised from benzene, when it melted at 138°, or better from 
ethyl acetate, when it melted at 140°; analysis showed that it was 
diisopropylammonium nitrite , When boiled with water 

it decomposes slowly, giving diisopropylnitrosamine , NPr/*H0, a 
very volatile substance, melting at 46% and boiling at 194*5°. Diiso¬ 
propylamine can be prepared from the nitrite by treatment with 
potash, but it was obtained purer by boiling the nitrosaraine with 
hydrochloric acid, evaporating the excess of the acid, and distilling 
the residue with potash; thus obtained it boils at 83—84° at 752 mm. 
It has a more ammoniacal odour than the normal diamine, and, 
unlike the latter, mixes with water in all proportions; its most 
remarkable property is the formation of a stable compound with 
nitrons acid. • 

* This is not the only peculiarity of diisopropylamine-derivatives; 
the unsymmetrical carbamide cannot be made in the usual way, and 
van Bomburgh finds that the amine itself, when treated with ta 
alcoholic solution of picryl chloride, does not give a substituted 
picramide, but ethyl picrate, boiling at 78*5°. 0. P. B, 

Action of Ethyl Iodide and Zinc on Paraldehyde* By W. 

Wwedensky (J. pr, Ghent. [2], 39, 538—541).—A mixture of 
paraldehyde and ethyl iodide, in the proportions of 1 mol. of the 
former to 2 of the latter, was poured on recently ignited, finely- 
granulated zinc, allowed to remain for two days, and then heated for 
two or throe days until .the mass became solid. The product thus 
obtained was decomposed with water; gas was evolved and zinc oxide 
precipitated; sulphuric acid was then added to dissolve the latter, 
and the whole distilled. A third of the distillate thus obtained was 
again distilled over and treated with potash; an oil was obtained, 
distilling between 70° and 80°, which, when treated with hydriodic 
acid, gave nothing but ethyl iodide. In a second experiment, the 
same mixture was allowed to remain at the atmospheric temperature 
during the three summer months, and then treated as described 
above. The distillate was fractionated into two parts, one distilling 
between 72° and 74°, found by analysis to consist of ethyl iodide; 
the other distilling between 118° and 120° and consisting of butyl 
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iodide ; the first fraction was about three times as large as the second. 
This butyl iodide was treated with lead oxide and water, and a small 
quantity of an alcohol distilling between 95° and 100° was obtained. 
This was oxidised with chromic mixture, and on distillation gave 
nothing but acetic acid. At the commencement of the distillation, a 
slight odour, as of a ketone—doubtless methyl ethyl ketone—was also 
observed. The author concludes that if any secondary butyl alcohol 
is formed in the reaction described, the quantity is so small that it 
must be derived from acetaldehyde, which is unavoidably formed from 
paraldehyde under the conditions of the reaction; and consequently 
that zinc and ethyl iodide have no action on paraldehyde itself. It 
had already been shown that neither zinc*ethyl nor a mixture of allyl 
iodide and zinc has any action on paraldehyde. C. F. B. 

Symmetrical Tetrachloraeetone. By T. Zincke and 0. 31 go el 
(Ber., 22, 1478—1482; compare Levy and Jedlicka, Abstr., 1888, 
443).—A yellow, crystalline compound, Ci 5 H 12 1L, melting at 126°, is 
obtained when tetrachloraeetone is treated with phenylbydrazine in 
acetic acid solution. This substance is identical with the compound 
(m. p. 122°) prepared by Pechmann and Wehsarg (this vol., p. 34) by 
treating dinitrosoacetone with phenylhydrazine. When warmed with 
stannous chloride and concentrated hydrochloric acid, it yields con¬ 
siderable quantities of aniline, but the largest portion is converted 
into two other basic compounds. One of these bases forms a hydro¬ 
chloride, CisHuN^HCl. which is only sparingly soluble in the cold, 
and separates from the solution in colourless plates, readily soluble in 
hot water. The sulphate , is much more sparingly 

soluble in water, and crystallises in thin, colourless plates. The free 
base crystallises from light petrolehm in small, colourless plates, melte 1 
at 75—77°, and turns dark-green on exposure to light. The other 
base, Ci 6 H u N 4 , is obtained, together with aniline, when the filtrate 
from the preceding compound is treated with hydrogen sulphide, the 
filtered solution evaporated, and the residue dissolved in water, and 
carefully decomposed with sodium carbonate. It crystallises in colour¬ 
less, rhombic plates, melts at 192—193°, and turns reddish on keeping. 
The hydrochloride and the sulphate are readily soluble. F. S. K. 

Preparation of Concentrated Formic Acid. By MAOtriimE 
{Bull. Bog . Qhim., 50, 662—664).—A mixture of crystalline formic 
acid and the glacial monohydrate of sulphuric acid does not evolve 
carbon monoxide until heated to 60°. The author makes use of this 
observation and of the fact that under reduced pressure formic 
add may be made to boil at temperatures below 60°, to con¬ 
centrate aqueous formic acid. The only precautions necessary are 
, that the sulphuric acid should be added in quantity less than suffi¬ 
cient to form with the water present in the aqueous solution the 
hydrate H 2 S0 4 ,H 2 0, and that the distillation take place below 1 75°. 

When commercial formic acid containing 45^50 per cent, of water 
is treated with an equal weight of sulphuric acid and distilled under 
reduced pressure at 66°, a distillate containing 84—85 per cent, of 
red formic add is obtained, and this distillate when distilled under 
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reduced pressure at 65° with one-half its weight of sulphuric acid 
will yield a solution containing 98 per cent, of real formic acid. The 
loss is small. • T. Gr. N. 

Drying Oils, By K. Hazura ( Monatsh 10, 190—195; compare 
Abstr., 1887, 357, 799, 913; and 1888, 816, 817, 1270).—The author 
has examined pure sunflower oil, obtained from the firm of Roder, of 
Vienna, and finds it has an iodine number 134*5, and a saponification 
number 191*6. The liquid fatty acids contained in it are shown by 
their behaviour on oxidation and bromination to consist almost entirely 
of linoleic acid, CisH 3 20 2 , mixed with a small quantity of oleic acid. 

G, T. M. 

Oxidation of Unsaturated Fatty Acids. By A. Grussner and 
K. Hazura (Monatsh., 10, 196—199; compare Abstr., 1888, 1270).— 
Brassic and ricinelaidic acids, on oxidation with alkaline potassium 
permanganate, behave in conformity with the rule laid down by 
Hazura. The former is converted into isodihydroxybehenic acid, 
C 21 H 41 (OH) 3 -COOH, which is insoluble in water and light petroleum, 
dissolves readily in hot alcohol and acetic acid, and crystallises from 
a dilute alcoholic solution in microscopic rhombic plates melting at 
98—99° ; the latter into firisQtrihydroxy stearic acid , 

0 17 H3 2 (OH) 3 *COOH, 

which is insoluble in cold water, crystallises from hot benzene in 
short, rhombic prisms, and from dilute alcohol in gleaming scales 
which melt at 114—115°. . G. T. M. 

Derivatives of Myristic Acid. By C. Hell and S. Tweruo,- 
medoff (Ber., 22, 1745—1748).— Bromomyristic acid, C M H 27 BrQ 3 , is 
easily obtained by gradually adding bromine (1 mol.) to an intimate 
mixture of myristic acid (1 mol.) and a little amorphous phosphorus, 
and then heating, for 3—4 hours ou the w’ater-bath. The product is 
i*epeatedly washed with hot water, cooled, pressed between paper, and 
recrystallised from benzene or alcohol. It crystallises in colourless, 
waxy, microscopic needles, melts at 31°, and is soluble in all ordinary 
solvents except water. 

Hydroxy myristic acid is prepared by boiling the bromo-derivative 
with excess of soda for 20—24 hours and decomposing the resulting 
sparingly soluble sodium salt with dilute sulphuric acid. , When the 
acid is boiled with water, it becomes almost solid and opaque, but on 
cooling it liquefies and becomes more transparent. It crystallises 
from ether or benzene, melts at 51—51*5°, and is insoluble in hot or 
cold water, but is readily soluble in other solvents. This apid seems to 
be identical with the compound obtained by Muller (Abstr,, 1882, 
496) from the ethereal oil of the fruit of angelica archangelica », The 
barium salt, (CuH^Oa^Ba, is more readily soluble in cold than in hot 
water. The silver salt, CuH^OsAg, prepared by precipitating a hot, 
alcoholic solution of the acid with silver nitrate, is colourless, but 
blackens on exposure to light, 

Amdomfristic acid , prepared by heating bromo- 

myristi^ acid with hot alcoholic ammonia for 5—6 hours at 1G0°, and 
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crystallising the product from hot glacial acetic acid, is a colourless, 
crystalline powder, melts at 253°, and is insoluble in alcohol, ether, 
benzene, light petroleum, and dilute acids. 

Anilidomyrislic acid , CuH^CVNHPh, prepared in like manner, 
separates from hot alcohol in colourless crystals, melts at 143°, and is 
readily solnble in hot ether and alcohol, but only sparingly in benzene, 
and insoluble in water. It dissolves in warm alkalis and ammonia, 
but is insoluble in concentrated hydrochloric acid. In hot alcoholic 
solutions copper acetate produces a dark-green, and magnesinm salts 
a colourless, precipitate. F. S. K. 

Dehydracetic Acid. By F. Feist (Ben, 22, 1570—1571).—When 
dehydracetie acid is heated with acids, preferably with hydriodic 

acid, dimethylpyrone , is formed. This substance 

forms glistening crystals, soluble in etber, melting at 132°, and boil¬ 
ing at 248—249° under 719 mm. pressure. It sublimes slowly at 80° 
iu long needles, very soluble in water. When an aqueous solution of 
this dimethylpyrone is boiled with baryta, a yellow xantho-salt, 
C^HgOaBa + 4H 2 0, is formed, which when treated with acids yields a 
triketone, COMe’CH 2 -CO*CH 2 *COMe, which crystallises in large 
scales, and melts at 49°. At a higher temperature, it gives off water 
and is reconverted into dimethylpyrone. The triketone when heated 
with ammonia is converted almost quantitatively into lutidone, ob¬ 
tained by Haitinger by the action of ammonia on dehydracetic acid. 
The author was unable to obtain lutidone direct from dimethylpyrone. 

L. T. T. 

Synthesis of Ketone Acids by the Action of Acid Chlorides 
on Fropionitrile in Presence of Aluminium Chloride. By B. 
Otto and J. Troger (Ber., 22, 1455—1456).— a-Propionylspropion- 
amide , C0Et'CHMe*C0NH 2 , is obtained by gradually adding alumi¬ 
nium chloride to a mixture of propionitrile and propionic chloride, 
warming for a short time on the water-bath to complete the reaction, 
and carefully decomposing the product with water. It crystallises 
from dilute alcohol in small needles, sublimes below 100°, melts at 
152—153°, and is only sparingly soluble in cold water, but readily in 
hot water, alcohol, and ether. It forms a crystalline compound with 
mercuric oxide, and is readily decomposed by cold potash with 
evolution of ammonia. When warmed with dilute sulphuric acid, it 
is decomposed into ammonia and propionic acid. F. S. K. 

Manganese Oxalate. By J. Castelaz (Bulk Soc. Chem 50, 
645—647).—This substance, which is largely used as an oil siccative, 
cannot be obtained in a satisfactory manner by acting on manganese 
chloride or sulphate with sodium or potassium oxalate, as under these 
conditions double salts are invariably formed, which remain in the 
mother-liquors. The author proposes to prepare the salt by acting on 
moist manganese carbonate free from iron and calcium salts, with a 
solution of oxalic acid. 2 to 5 per cent, of manganese oxalate suffice 
to render oils drying, and when the mixture thus prepared is heated 
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at 150°, decomposition of the oxalate ensues, with evolution of car¬ 
bonic oxide and carbonic anhydride. T. G. IT. 

Action of Phosphorus Pentaehloride on Malonic Acid. 

By A. B^hal and V. Auger (Bull Soc. Ghim 50,631—635).—When 
malonic acid acts on excess of phosphorus pentaehloride, and the re¬ 
sulting product is distilled under reduced pressure, malonic chloride 
mixed with phosphorus oxychloride is obtained. If only the theoreti¬ 
cal quantity of' pentaehloride is used, a crystallisable residue is left 
after distillation, from which absolute ether extracts a compound of 
the formula CgHgClOe, crystallising from, carbon bisulphide in long 
needles melting at 122°. The residue also contains a substance less 
soluble in carbon bisulphide, from which it crystallises in warty 
masses. T. G. N. 

Barium Malonates. By Massol (Compt. rend., 109, 27—29).— 
Heat of neutralisation of malonic acid by barium oxide : first equiva¬ 
lent = +13*495 Cal.; second equivalent, with partial precipitation of 
the normal salt = + 16*64 Cal. 

Solutions containing the acid and base in the proportion'required to 
form hydrogen barium malonate yield only the normal §alt when con¬ 
centrated. 

When malonic acid is mixed with the proper proportion of a solu¬ 
tion of barium hydroxide, a bulky, flocculent precipitate separates, 
and. gradually becomes crystalline. It forms long, slender needles, 
containing 2 mols. H 2 0, and is very slightly soluble in water. At 
100° it loses half its water, and forms the salt which Finkelstein 
obtained by crystallisation from boiling solutions. The monohydrated 
salt crystallises in short, brilliant, white prisms, which retain their 
water at 140° under ordinary conditions, but become anhydrous at 
this temperature in a current of hydrogen. 

Heat of dissolution: dihydrate =s —3*83 Cal.; monohydrate 
= —1*92 Cal.; anhydrous = +3*48 Cal. 

C 3 H 4 0 4 solid + Ba(OH) 2 solid = C 3 H 2 0 4 Ba 
solid + 2H 2 0 solid.. develops +31*83 Cal. 

This value is intermediate between that for the acetate and that 
for the oxalate. 

* 

BaC 3 H 2 04 solid + 2H 2 0 solid =s 

BaCaHsOijSH^O solid develops + 7\38 Oat 

BaC 3 H*0 4 solid + H 2 0 solid = 

BaCaHAAO solid „ +6*90 Cal. 

C. H. B. , 

Action of Ethyl Iodide and Zinc on Ethyl Malonate. By 
S. Joulowskv (J*. pr. Ghem [2], 39, 446—451).— Ethyl malonate 
(20 grams) was mixed with ethyl iodide (100 grams) and granulated 
zinc in a reflux apparatus which was heated over a wafer-bath. When 
gas (probably ethane) ceased to bo evolved, water was added and the 
mixture distilled. The. oily distillate was dried over , potash and 
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fractionated. The fraction 219—221° was largest, and proved to be 
ethyl diethylmalonate (Conrad, Absfcr., 1879, 707). The acid sodium 
and potassium salts of diethylmalonic acid were obtained. 

A. G-. B. 

Formation of Dimethylsuccinio Acid. By C. Hell and 
M. RiOTHBERG ( Ber 22, 1787—1742). — Dimethylsnecinic acid can be 
obtained by treating isobutylene bromide with potassium cyanide and 
hydrolysing the resulting cyanide with hydrochloric acid. In pre¬ 
paring large quantities of isobutylene by Lermontoif’s method 
{Annalen, 196, 107), it is unadvisable to add fresh qnantities of 
isobutyl alcohol and sulphuric acid to the exhausted mixture, but 
to employ fresh sand for each operation; the yield is also better when 
the mixture is left for some time with sand at the ordinary tempera¬ 
ture and then heated gently. The bromide is obtained by passing 
the gases through a condenser, collecting the less volatile products, 
amongst which is acetone, in a receiver, and absorbing the isobutyl¬ 
ene, after washing with soda, in a series of bulbs containing 
bromine. 

Isobutylene cyanide (dimethyIsuccinonitrile ), CN-GMe 2 *CH 2 *C]N, is 
best prepared from the bromide by treating the latter with an aqueous 
alcoholic solution of potassium cyanide containing a little hydrogen 
cyanide, and keeping the mixture at the ordinary temperature for 
two v^eeks. The filtered solutiou is evaporated, the residue treated 
with Water, the nitrile extracted with ether, and fractionated. The 
yield is very small. It is a colourless oil, boils at 218—220°, and is 
moderately easily soluble in water. When heated at 150° with con¬ 
centrated hydrochloric acid, it is decomposed into ammonia and 
dimethylsnecinic acid, melting at 137—138°. The acid is converted 
into the anhydride when heated at 165—170°. 

The dimethylsuccinio acid (m. p. 74°) described by Tate, and ob¬ 
tained by treating ethyl a-bromisobutyrate with ethyl sodoaeeto- 
acefcate, is probably hydroxybutyric acid. F. S. K> 

Bisubstituted Succinic Acids. By 0. A. Bischoff and P. 
Walden (Ber., 22, 1812—1818 and 1819—1822; compare Abstr., 
1888, 254,1057; this vol., p, 490).—Owing to the discrepant state¬ 
ments on the subject, the authors have determined the melting 
points of the isomeric tartaric acids, and find that dextro- and levo- 
tartaric acid Ajegin to fuse at about 168° and are completely melted 
at about 170°3bat racemic acid begins to fuse at about 204° and is 
completely melted at about 206°, and that antitartaric (mesotartaric) 
acid begins to fuse at about 140° and is completely melted at about 
143°. ; - ' . 

Mihyl methjllmienyltricarboxylate, obtained by methylating ethyl 
butenyltricarboxylate, boils at 270° with slight decomposition and 
has a density of 1*0903 at 15°. On hydrolysis, it yields symmetrical 
ethykneihylsuccinic add which melts at 168 5°. 

JSthyl benzylbnieny Mricarbcxylaie boils at 248° under a pressure of 
45 mm., and has a density of 1*0825 at 19°. On hydrolysis with 
alcoholic potash, it yields symmetrical bemylethylswcinic acid , which 
melts at 153—155°. 
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The results of experiments on the conductivity of solutions of the 
alkyl succinic acids are given in the paper. It is also stated that the 
para- and the anti-symmetrical diethylsuccinic acids cannot be split 
into optically active isomerides by the Penicillium method, being 
obtained unchanged at the end of every experiment. W. P. W. 

Thiosuccinic Anhydride. By 0. TJ. Zanetti ( Chern . Centr 
1889 , 668 , from Bend. Acad, dei Lincei [4], 5, i, 225 — 2 27).—When 
thiosuccinic anhydride is heated with bromine for several hours at 
108 — 110 °, it forms a greenish-brown oil which solidifies to a crystal¬ 
line mass after some time. Thiosuccinic anhydride combines with 
2 mols. of aniline and of phenyl hydrazine, irrespective of the propor¬ 
tions of the two substances present together. 

Succinylodipli-enylhifdrazine, CoH^CO’NH’NHPh^, is prepared by 
mixing the anhydride and hydrazine in 90 per cent, acetic acid, pre¬ 
cipitation with water, and repeated reerystaiiisation from boiling 
alcohol. It melts at 219 °, is insoluble in cold water, alcohol, benzene, 
and chloroform, and is but sparingly soluble in these .liquids when 
hot. It decomposes a few degrees above its melting point. Concen¬ 
trated nitric acid decomposes it; in concentrated sulphuric acid it 
dissolves with a transient pm'ple-red coloration; it dissolves in hot 
potash without decomposition. Ifc may also be prepared directly from 
succinic anhydride by the action of phenylhydrazine. J. W. L. 


Thiocarbimidacetic and Rhodanic Acid. By R. Andreasch 
(Monatsh 10, 73—81; compare Ber ., 17, 2277).—Thiocarbimidacetic 
acid resembles rhodanic acid in forming a condensation product with 
benzaldehyd. The operation is best conducted by placing together 
finely powdered thiocarbimidacetic acid (1 mol.)—slightly more than 
the theoretically calculated quantity of benzaldehyd--and caustic soda 
(1 mol.) in a little water containing sufficient alcohol to just dissolve 
the oily aldehyde. After a time, the sodium salt of carbamine* 
sulphydrylcinuamic acid (benzylidenecarbaminethioglycolic acid r 1 

NH a *CO'S'C(COONa):OHPh 4- lfH*0, 


crystallises in thin scales, which melt with decomposition at 160° and 
are only slightly soluble in cold water and cold alcoho^ 

Bemylidenecarbimidoacetic acid, ^Q>O!0HPh, is precipitated 

on adding hydrochloric acid to the warm aqueous solution bf 
above-mentioned sodium salt. It crystallises from alcohol in. thin 
scales, melts at 242°, and contains a molecule of water less than tfib 
acid corresponding to the sodium salt above described,’ 
Carbaminesulphydrylcmnamic acid is converted, by long heating at 
150° with four times its weight of 'concentrated sulphuric acid, into 

QQ _g * 

sulphobenzylidenethiocarbimidacetic acid, ^ ^ 0:CH*C 6 H 4 * ® 0 3 H, 


which is identical^ with the acid O^lSTSsOfi, obtained by oxidising 
benzylidenerhodanic acid (Gin burg and Boudzypski, Abstr., 1886, 
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325). From this identity it appeal’s that benzylidenethiocarbimid- 
aeetie acid and benzylidenerhodanic acid have constitutions analo- 

Q Q _g 

gous to tbiocarbimidacetic acid, and rbodanic acid, 

CS-S _ , 

res P ectlvel 7* 6 * T. M. 

New Synthesis of Rbodanic Acid. By J. Fretdl (Monatsk, 
10, 82—85).—The author has synthesised rbodanic acid by treating 
thioglycolic acid (obtained from potassium sulpbydrate and chlor- 
acetic acid) dissolved in absolute alcohol, with excess of potassium 
thiocyanate, and saturating the mixture with hydrogen chloride. 
The strongly smelling product was evaporated over a water-bath, 
separated from an oily substance (thioglycollie ether?) and allowed 
to cool, when the acid separated ; on recrystaliisation from water it 
melted at 168° and gave all the reactions of rhodanicacid as described 
by v, Neneki. G-. T. M. 

7 -Amidovaleric Acid. By J. Tafel (Ben, 22, 1860—1865: 
compare Abstr., 1886, 1008).—y-Amidovaleric acid is best obtained 
by boiling the anhydride (see below) with baryta, saturating the hot 
solution with carbonic anhydride, evaporating the filtrate and treat¬ 
ing the residual acid with alcohol to hasten crystallisation. 10 grams 
of the anhydride yield 10*3 grams of the crystalline acid. The 
potassinm salt and the sodium salt are amorphous, deliquescent com¬ 
pounds, having a, strongly alkaline reaction and are soluble in alcohol; 
all the salts with bases are decomposed by carbonic anhydride. The 
hydrochloride , CsHnNOajHCl, prepared by precipitating an alcoholic 
hydrochloric acid solution of the acid with ether, is a crystalline com¬ 
pound, melts at 154°, and is readily soluble in water and alcohol. 
The ^latinochloride crystallises in bright-yellow plates, decomposes 
at about 200 °, and is readily soluble in water but rather sparingly in 
hot alcohol. J&thyl ctmidovalerate hydrochloride , can 

be prepared by passing hydrogen chloride* into a boiling alcoholic 
solution of the acid. It Crystallises from alcoholic ether in plates, 
melts at i) 2 °, and is very readily soluble in water and alcohol; it is 
not acted on by an aqueous solution of sodium nitrite in the cold, but 
' on warming aAapid evolution of gas commences. 

Methylpyrrolidone, » 4 >NH ( 7 -amidovaleric anhydride), 
oila’urtMe 

is best prepared as follows :—The alcoholic solution of the reduction 
product of tevulinic acid hydrozone (loc. dt) is neutralised with soda, 
heated at !30 a to free it from alcohol, the liquid decanted, and the 
crystalline mass which is obtained on cooling agitated with ether to 
remove the aniline. The whole is then carefully heated at 280° for 
%—3 hours in a copper retort. Most of the methylpyrrolidone remains 
in the residue and is isolated by repeatedly extracting with ether; 
the small quantity contained in the portion of the distillate passing over 
above 160° is isolated by saturating with potassium carbonate and 
extracting the separated oil with ether. The ethereal solutions are 
yon. nvi. , 8 t' ' 
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mixed together, and after evaporating the ether the residual brown 
oil is fractionated. Water and a basic compound—probably methyl- 
pyrrolidine—distil first, afterwards methylpyrrolidone collects in the 
receiver and is purified by redistilling under reduced pressure. The 
yield is about 25 per cent, of tbe hydrazone employed. It is a yellowish 
oil, solidifies in a freezing mixture to colourless crystals melting at 
37°, and does not give any of the ordinary pyrroline reactions. The 
hydrochloride , C 5 H 9 E0,HC1, crystallises in colourless needles, melts 
at 110°, and is readily soluble in alcohol and water. The platino- 
chloride , (C 5 HqNO) 2 ,H 2 PtCl6 + 2C 5 H 9 lSrO, is a yellowish crystalline 
compound. The nitrosamine , CgHs^Os, is formed when a concen¬ 
trated solution of sodium nitrite (7*5 parts) is slowly added to a 
well-cooled solution of methylpyrrolidone (10 parts) in water (30 
parts) and concentrated hydrochloric acid (20 parts). It separates 
as a yellow oil when the well-cooled solution is saturated with potas¬ 
sium carbonate. It gives Liebermann’s reaction, and when distilled 
under diminished pressure it yields valerolactone, methylpyrrolidone 
and tarry products. Sodium 7 -hydroxyvalerate is formed when a 
hydrochloric acid solutiou of the nitrosamine is treated with soda in 
the cold; this sodium salt is decomposed by boiling dilute sulphuric 
acid, yielding valerolactone and small quantities of methylpyrrolidone^ 

F, S. K, 

Oxamie Acid. By L. Oelkebs (Ber 22, 1566—1569).—The 
author has carefully re-examined this substance. It is best prepared 
by heating an aqueous solution of oxamethane to boiling and gradually 
adding ammonia until the liquid becomes alkaline. The solution of 
the ammonium salt produced should be concentrated and hydro¬ 
chloric acid added. Oxamie acid then crystallises out on cooling. It 
forms a white, crystalline powder melting at 210°. The melting point 
173° given in the text-books is probably due to the presence of im¬ 
purities. L, T. T. 

Unsymmetrical Dialkylearbamides. By 3L H. M. van deb 
Zande (Bee, Trav, Ghim^ 8, 222—247).—Dimethyl-, diethyl-, 
dipropyl-, and diisopropyl-carbamides were prepared by Wohler’s 
method, by evaporating an aqueous solution containing equivalent 
quantities of the sulphate of the amine, and of potassium isocyanate. 
In the first three cases, the yield was nearly theoretical, hut in the 
last only 15 per cent, of the theoretical, as diisopropyl isocyanate was 
found to decompose into the amine, ammonia, and carbonic anhydride. 
These substituted carbamides are all very soluble; they form com¬ 
pounds with oxalic and picric acids, and sometimes with nitric acid, 
their reactions with acetic anhydride, aldehyde, chloral, and oenanthol 
were also studied. 

Dimethylearbamide, EH 2 *C(>NMe 2 , was prepared, and shown by 
Raoult’s method to have the simple formula given above. Its com¬ 
pound with oxalic acid, CaHsKACACh 4 * H 2 0 , decomposes at 105°; 
that with picric acid, CaE^O,C 6 H a N 3 0t, melts with decomposition 
at 130°* 

Diethylcarbamide, EH.>*CO-NEi 2? melts at 74°, and was shown by 
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RaoTilt’s method to have the above simple formula. The oxalate, 
2 C 6 Hi 2 N 3 0 ,C 2 H 3 04 , decomposes at 122°, the picrate, 

C 6 H 13 ]N 2 0,0OT 2 0 7 , 

melts with decomposition at 135°. 

Dipropylcarbamide^ NH 2 *00*N r Pr a 2 , melts at 76°, its oxalate, 
2C 7 HieN 2 0,CoH 2 0 4 , melts at 103°; its picrate, C 7 Hi 6 2 tf 2 0 ,C 6 H 3 ]N 3 07 , 
melts at 135°. A nitrate, C 7 H lfi lSr 20 , 2 HlSr 03 3 was also prepared. 

DiisopropyIcarbamide, NH^CO-JSFPr^, melts at 103°; its oxalate, 
2C 7 Hi 6 K 2 0,C 2 H 2 0 4 , decomposes at 111 0 ; the picrate melts at 134°; 
and the nitrate, C 7 Hi6]N 2 0,H]TO3, melts at 7y°. 

When dimethylcarbamide was boiled with acetic anhydride, iso- 
cyanuric acid was deposited, and the liquid yielded large quantities 
of dimethylacetamide, but acetic acid was not formed. The same 
reaction took place with the other three carbamides. 

Dimethylcarbamide when allowed to remain for two days with 
acetaldehyde yields the compound CH 3 *CH(]^H*COdtfMe 2 ) 2 , which 
melts at 160°' This reaction does not occur in alcoholic solution, nor 
does diethylearbamide behave in like manner, but in ethereal solution 
with aldehyde this substance gives an ethyl compound analogons to 
the methyl one, and melting at 144°. Similar compounds were also 
obtained with dipropyl- and diisopropyl-carbaraides; these melt at 
113° and 147° respectively. These compounds are decomposed by 
boiling with dilute acids or alkalis, but not with water. 

Chloral and dimethyl-carbamide in concentrated aqueous solution 
gave (1) small crystals melting at 156°, of the formula 

CCVCH ( OH) ‘KH-C 0*3NMe 2 . 

which may be regarded as au additive compound of chloral; and 
(2) large crystals melting at 74°, and easily changing to (1) ; these 
have the formula C 3 H 8 N 2 0,C 2 H 3 C1 3 0 2 , an additive compound of 
chloral hydrate. Diethylearbamide gives only an additive compound 
with chloral, melting at 142°. Dipropylcarbamide gives a similar 
compound melting at 128°, and also a chloral hydrate additive com¬ 
pound melting at 51°. Diisopropylcarbamide gives only a chloral 
additive product, which melts at 121°. These compounds are decom¬ 
posed by boiling with dilute acids and alkalis, but not by boiling 
with water. 

(Enanthaldehyde was allowed to remain for a few days with dime¬ 
thylcarbamide, the product melted at 139—140°, or when crystallised 
from ether at 180° (?) ; hut it decomposed rapidly, end no satisfactory 
analysis could be carried out. With diethylearbamide, better results 
were obtained; the product melted at 95°, and had the formula 
C 7 Hi 4 (]SfH , CO‘NElt 2 ) 2 . Dipropylcarbamide gave an analogous sub¬ 
stance melting at 113°. 

Attempts to prepare compounds with benzaldehyde and with 
ketonic compounds were not successful. 

In conclusion, the author adduces reasons for regarding these 
carbamides as substituted amides of amidoformic acid; he thinks 
they react more like' amic acids than amides, and hence that the 

’ . * a i 9, 
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amido-group which they contain is analogous to that in the amie 
acids. 0* E, B. 

Derivatives of Allophanic Acid. By W. Traube (Ber^ 22, 
1572—1579 ).—Benzyl allophanate is formed by the action of gaseous 
cyanic acid on benzyl alcohol, benzyl carbamate being produced at the 
same time. The two can be separated by means of cold alcohol, which 
dissolves the carbamate. The residual allophanate, when crystallised 
from boiling water, yields glistening white needles. It melts at 183°, 
and at a higher temperature decomposes into cyanic acid and benzyl 
alcohol. It is soluble iu ether and benzene, and in boiling alcohol or 
water. “When heated with aqueous ammonia at 100°, it is converted 
into biuret. With alkalis it decomposes into ammonia, carbonic anhy¬ 
dride, and benzyl alcohol. When digested with benzyl alcohol at 
110 °, it yields benzyl carbamate, which crystallises in scales and 
melts at 86°. On the other hand, benzyl carbamate readily absorbs 
cyanic acid vapour, being converted into benzyl allophanate. 

When benzyl carbamate is heated at 150° with phenyl isocyanate, 
benzyl phenylallophanate, N’HPh’CO'N'H'OOOC^Hi, is formed. This 
is crystalline,, easily soluble in alcohol, ether, and boiling water, melts 
at 158°, and decomposes at a slightly higher temperature. Other 
salts of isocyanie acid yield corresponding derivatives. 

Lactic and cyanic acids do not react together, hut when gaseous 
cyanic acid is passed into an ethereal solution of ethyl lactate as long as 
it is absorbed, and then the whole allowed to remain in a closed vessel, 
ethyl allophanyUactate, 3S’H 2 *CO*NH*00 , O*CHMe*CpOEt, crystallises 
out- in colourless needles. It is easily soluble in boiling .water and 
alcohol, almost insoluble in ether and benzene, and melts at 170°. 
With alkalis it decomposes into carbonic anhydride, ammonia, alcohol, 
and lactic acid treated with ammonia it yields biuret. When heated 
with concentrated hydrochloric acid on the water-bath, allophanyliactic 
acid , is liberated. This acid crystallises in colourless, 

microscopic needles, sparingly soluble in cold water, easily so in 
boiling alcohol or water. It melts at 190° to a clear liquid, which 
almost immediately begins to evolve cyanic acid, lactic acid being 
left. The alkali salts form hard glass-like solids; the silver salt a 
white powder (which decomposes when boiled with water); and the 
lead salt a crystalline precipitate. The ethyl salt may be obtained by 
the action of amyl alcohol on the acid in the presence of gaseous 
hydrogen chloride, or by the action of cyanic acid on amyl lactate. It 
melts at 131°, is soluble in alcohol and ether, sparingly so in boiling 
water. 

When ethyl glycollate is treated with gaseous cyanic acid, ethyl 
all ophanyl gly collate, NH 2 *CO , !N’H*CO'0*CH2*COOEt, is formed. This 
is sparingly soluble in benzene and ether, easily so in boiling water 
and alcohol. It crystallises in glistening scales or long needles, and 
melts at 144°. It is isomeric with Saytzefli’s oxyetbylglycolylallo* 
phanic acid. The free acid fmms crystals, easily soluble in alcohol 
and water, and melting at 192°. The alkali salts are easily soluble; 
the. silver salt forms a crystalline precipitate; the copper salt a sparingly 
soluble green powder. 
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The author was unable to obtain any allophanyl-derivatives from 
citric or isobutyric ethers, or from those of hydroxy-aromatic acids. 

Ethyl tartrate yields with gaseous cyanic acid ethyl allophaityl - 
tartrate , ^OoKaHayC^HaOeEt*. It is crystalline, soluble in boiling 
water or alcohol, and melts at 188°. The free acid forms a syrup; 
the siher salt a heayy white precipitate. 

When cyanic acid is passed into an ethereal solution of resorcinol, 
resorcinol allophanate , CJEEsChNs, is formed. It is sparingly soluble in 
ether, easily in boiling alcohol and water, and melts at 120°. 

All these compounds decompose into their constituents at tem¬ 
peratures slightly above their melting points, or by the action of 
alkalis. L. T. T. 

Chlorobromoparaxyl enes and their Derivatives. By C. 
WlLLGBRODT and ft. Wolfien ( J. pr. Ghem. [2], 39, 402—412).— 
GJdorobromoparaxylene , C 8 H 8 ClBr, is obtained by shaking a mixture 
of 10 grams of cbloroparaxylene (b. p. 183—184°) and iron filings 
with bromine (11'5 grams). After cooling, the crystalline mass is 
dissolved in alcohol, filtered, and precipitated with water. It crystal¬ 
lises in pearly laminss, melting at 66°, and becoming brown on 
exposure to Jight. 

Ghlorodibromoparaxylen e is obtained when bromine (3*8 grams) is 
dropped into a mixture of chlorobromoparaxylene (5 grams) and iron 
filings. After two days, the mass is washed with cold alcohol, heated 
with alcohol, and filtered; on cooling, the chlorodibromoparaxylene 
remains in solution. It forms white needles, soluble in most organic 
solvents, and melts at 93°. 

Chlorolribromoparaxylene [Me a : Cl : Br 3 = 1 : 4 : 2 : 3 : 5 : 6] is 
obtained when 10 grams of cbloroparaxylene is mixed with iron 
filings and shaken with 34*2 grams of bromine ; the product is crystal¬ 
lised from hot alcohol, or heated, when the tribromo-compound 
sublimes in white needles, which melt at 234° and are soluble in 
organic solvents. 

JDichlorobromoparaxylene is obtained by mixing 5 grams of dichloro- 
paraxylene (m. p, 66°) with iron and 4*6 grams of bromine. After 
three days the product is shaken with cold alcohol and dissolved 
in hot alcohol. On cooling, dichlorodibromoparaxylme crystallises out, 
and the dichlorobromoparaxylene remains in solution. It crystallises 
in white needles, which melts at 96° (uneorr.), and are soluble in most 
organic solvents. 

J}irMorodibromoparaxijlem , obtained as above described, forms white 
needles which melt at 226° and sublime. 

Trichlorobromoparaxylene is formed when chlorine is passed through 
, chlorobromoparaxylene containing iron filings ; it crystallises in white 
needles which sublime and melt at 219°. 

. Mitrobromoch loroparaxylene is prepared by acting on chlorobromo- 
paraxylene (10 grams) with fuming nitric acid (50 grams), and 
pouring the liquid into water; it forms yellowish needles, soluble in 
organic solvents and melting at 99*5°. 

Bimirochtorohromoparaxyiene , obtained by treating the last com- 
with faming nitric acid, forms small, white crystals, insoluble 
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in ether and alcohol, soluble in hot glacial acetic acid, chloroform, 
and benzene, and melting at 245° (uncorr,). 

Ohlorobromntolw'e acid , 0fiH a 01BrMe*C00H, is obtained when cbloro- 
bromoparaxjlene (5 grams) is heated with chromic acid (11*4 grams) 
for six hours on the water-bath ; the product, freed from acetic acid 
by a current of steam, is dissolved in soda and precipitated with 
sulphuric acid. It crystallises from ether in white laminae melting at 
185°. Its barium salt (with 1 mol. H a O) was obtained* 

Chlorobromoterephthalic acid is formed when chlorobromoparaxylene 
(1 gram) is heated with nitric acid of sp. gr, 1*1 (30 c.c.) in a sealed 
tube for four hours at 200°. It does not melt, but sublimes at 
200—300°, and is soluble in organic solvents. Its barium salt (with 
1 mol. H a O) was obtained. 

ChlorobromnmtrotoJmc acid is obtained by heating chlorobromo- 
toluic acid with fuming nitric acid, and pouring the liquid into 
water; it crystallises in needles, which sublime above 200°, melt at 
220° (uncorr.), distil with steam, and are soluble in organic solvents. 
Its barium salt (with 1 mol. H 2 0) was obtained. 

NitrocMnrobromoterephtkalic acid> formed by heating cblorobromo- 
terephthalic acid with fuming nitric acid, sublimes above 200°, and 
melts about 300°. Its barium salt crystallises with I mol. H 2 0. 

A. G. B. 

Preparation of Durene and of Benzyldurene. By 

(Bull, Soc. Ohim ., 50, 676—679).—To obtain a satisfactory yield of 
durene from toluene and methyl chloride by Friedel and Craft's 
reaction, the author found it rtecessary to pass the methyl chloride 
through a narrow column at least 30 cm. high of the mixed toluene, 
and aluminium chloride at 95—*96° under a pressure of 300—400 num 
of mercury. Proceeding thus 400 grams of toluene gave 180 grams 
of crude durene. 1 1 .*■ , 

Benzyldurene , C 6 HMe 4 ‘CH 2 Ph, was prepared by heating for II hours 
in a flask provided with a reflux condenser, a mixture of durene 
(10 grams), benzyl chloride (7 grams), and carbon bisulphide 
(50 grams), with traces of aluminium chloride. On fractionation of 
the tarry liquid left after distilling off the bisulphide, it yielded a 
substance boiling at 300—350°, which after repeated crystallisation 
from glacial acetic acid, gave white, lustrous scales of monobenzyl- 
durene. This compound is very soluble in glacial acetic acid, ether, 
and carbon bisulphide, but only slightly in alcohol; it melts at 145°, 
and distils at 325—327°. T. G. N. 

Desmotropy in Phenols. By J, Herzig and S. Zeisel (. Monai&h ., 
10 , 144—155),—-In continuation of their former investigations (Abstr., 
1888, 822, and this vol., p. 247) which show that from an alkaline 
solution of phloroglucinol and ethyl iodide, no triethoxybenzene is 
obtained, but only pentethylphloroglucinol, hexethyltriketohexo- 
methylene, and bi-secondary ethyl-derivatives of phloroglucinol, the 
authors have examined the behaviour of other phenols in alkaline 
solution with ethyl iodide. They have, as expected, only obtained 
positive results with those phenols capable of giving rise to compounds 
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containing the ketonic group *CO*CBVCO*, for only under such cir¬ 
cumstances can an ethyl-group readily displace a hydrogen-atom, and 
even in this case there is a tendency for the ketonic compound to he 
reconverted into the phenolic form. These conditions obtain in 
phenols with at least two hydroxyl-groups, and these in the meta- 
position. 

The authors show that by the action of ethyl iodide on resorcinol, 
diresorcinol, hydroxyhydroquinone, and potassium pyrogallate, there 
are formed, in addition to the characteristic ethoxybenzenes, oils 
which are insoluble in potash, and contain considerably less ethoxyl 
and more carbon and hydrogen than would be obtained from the 
diethoxy- or triethoxy-benzenes corresponding with the dihydroxy- or 
trihydroxy-benzenes with which the experiments were made. Similar 
experiments with dihydroxy benzoic acid [COOH : (OH) 2 = 1:3:5] 
show that the presence of a carboxyl-group seems to hinder the 
expected change. 

Catechol diethyl ether, contrary to the statement of Koelle 
{Annalen, 159, 245), is not a liquid at ordinary temperatnres, but 
melts at 43—45°. Quinol diethyl ether seems to melt at 70—72°, 
which is in agreement with the temperature given by Hakowsky, and 
disproves that given by Nietzki. Gr. T. M. 

Action of Chlorine on Phloroglueinol. By T. Zincke and 
0. .Kegel (Ber 22 , 1467—1477).-— Eexachlorotrihetohexylene , 

nci *co 

CO <C01 2 .00> CG1 - is ^ orme( ^ ' w ^ eTl excess of chlorine is passed into 

a cooled chloroform solution of anhydrous phloroglueinol, moisture 
being carefully excluded. The filtered solution is evaporated on the 
water-bath, the residue fractionated under diminished pressure, and 
the portions passing over above 140—145° collected separately; the 
yield is 80—90 per cent, of the theoretical. It forms long, 
fiat, spear-shaped crystals or broad plates, melts at 48°, boils at 
268—269° {150—151°; 18—20 inm.), and is readily soluble in ether, 
benzene, chloroform, and carbon bisulphide. It liberates iodine from 
potassium iodide, combines with aniline yielding crystalline com¬ 
pounds, and is reduced to trichlorophloroglucinol when treated with 
stannous chloride in alcoholic solution. It decomposes slowly on 
exposure to moist air, and it is rapidly decomposed and dissolved by 
water, with evolution of carbonic anhydride and formation of equal 
quantities of dichloraeetic acid and symmetrical tetrachloracetone. 
It is decomposed by cold alcohol, yielding small quantities of tetra* 
cbloracetone and ethyl dichloracetate, but the principal product is a 
colourless liquid, boiling at 239°, with slight decomposition (133—134°; 
19—20° mm.), and insoluble iu water. The last-named compound 
(b. p. 239°) yields dichloraeetic acid when hydrolysed with alcoholic 
potash. 

Trichlorophloroglucinol, prepared by reducing hexachlorotriketo- 
bexylene with stannous chloride in acetic acid solution, crystallises from 
alcohol or acetic acid iu thick, colourless needles containing 3 mols. 
HsO, and melts at 134°; the anhydrous substance melts at 108—I09 p 
(compare Hazura and Benedict, Abstr., 1886, 52, and Webster, 
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Trans., 1885, 423). The aceZ^/Z-derivative, CsClsfOAc^, crystallises 
from dilute acetic acid in small plates, melting at 167—168°. 

When pure phloroglucinol is treated with chlorine in cold, dilute, 
(1 : 100) aqueous solution, trichlorophloroglucinol separates at first 
in small crystals, but it gradually redissolves with evolution of car¬ 
bonic anhydride; the solution contains dichloracetic acid and sym¬ 
metrical tetrachloracetone, which is subsequently obtained in the 
form of the hydrate (+ 4H 2 0) (compare Hlasiwetz and Habermann, 
Annalen, 155, 132), , F. S. K. 

Derivatives of SymmetudcalDihydroxyquinone. By R. Nietzki 
and F, Schmidt (Ben, 22, 1653—1662; compare Abstr., 1888, 
1181).—Dianilidoquinone, C 6 H 2 O a (NHPh) 2 [0 : NHPh: 0 : NHPh as 
1 : 2 : 4 : 5], is obtained by heating symmetrical dihydroxyquinone 
with aniline, and crystallises in lustrous, steel-blue scales; it is prac¬ 
tically insoluble in all indifferent solvents, dissolves in concentrated 
sulphuric acid with a violet colour, and is identical with the dianilido¬ 
quinone prepared by Hofmann by the action of aniline on quin one. 

Dihydroxyquinonedioxime (loo. c&), on reduction with stannous 
chloride and hydrochloric acid, is converted into diamidoquinol , which 
can best be separated from the solution by the addition of dilute 
sulphuric acid ; the sulphate, C 6 H 2 (OH) 2 (NH a ) a ,H 2 SQ 4 , which is pre¬ 
cipitated, crystallises in sparingly soluble, colourless needles. When 
a salt of diamidoquinol is oxidised in aqueoas solution by ferric 
chloride or in ammoniacal solution by atmospheric oxygen, a com¬ 
pound, G 6 H 6 N 2 0a, which may be either a diamidoquinone or a diimido- 
quinol, is formed; it crystallises in red needles with a violet irides¬ 
cence, and dissolves in concentrated acids with a violet colour. On 
acetylation with sodium acetate and acetic anhydride, diamidoquinol 
hydrochloride or snlphate is converted into a ZeZracefo/Z-derivative, 
CqH 2 (OAc) 2 (NHAc) 2 , which crystallises in colonrless needles, melts 
at 225°, and is soluble in warm alkali. The alkaline solution is not 
affected by exposure to the air, hut if it is acidified and oxidised 
with ferric chloride, acetylamidohydroaiyquinone , NHAc-Ge^CVQH, is 
obtained; this crystallises in golden-yellow scales, melts at 170°, and 
sublimes without decomposition at a higher temperature. 

Nitrodumidoquinol, N0 2 ‘C Q H(0H) 2 (NH) 2 , probably 

[OH : tfH : HO a : OH : NH = 1: 2 : 3 : 4: 5], 

is fonned by oxidising diamidoquinol sulphate, dissolved in acetic 
acid, with an equal quantity of nitric acid (sp. gr. = 1*4), It crystal¬ 
lises from alcohol in small, orange-red needles, or short, thick prisms, 
and on reduction with stannous chloride and hydrochloric acid, and 
subsequent addition of dilute sulphuric acid and alcohol, yields the 
sparingly soluble triamidoquinol sulphate , [C6H(NH 2 ) s (OH) 2 ] 2 ,3H 2 S04, 
which crystallises in colourless needles, forms azines on treatment 
with orthodiketones, and is oxidised by feme chloride, or in the case 
of an ammoniacal solution by atmospheric oxygen, with the formation 
of an amide crystallising in red needles. 

The potassium-derivative of niirodihydroxyqmnone is obtained on 
warming nitrodiimidoqninol with dilute aqueous potash* , It can 
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also be prepared by oxidising tbe sulphate of symmetrical diamido- 
resorcinol suspended in acetic acid with an equal weight of nitric 
acid, and warming the resulting nitrodiimidoresorcinol , C 6 H 5 N 3 04 , with 
10—15 times its weight of 10 per cent, aqueous potash. The potassium- 
derivative, N 02 ’CeH 0 2 ( 0 K) 2 , crystallises in stellate groups of small, 
orange-yellow needles, is readily soluble in water, from which it can 
be separated by the addition of alcohol or aqueous potash, and on 
precipitation with barium chloride yields a crystalline barium salt, 
from which nitrodihydroxyquinone can be obtained in readily 
soluble, golden-yellow needles, by decomposition with sulphuric 
acid. t ' 

Amidotetrahydroxybenzene hydrochloride , NH 2 *CH(0H) 4 ,HC1 + H 2 O t 
is formed when nitrodihydroxyquinone is reduced with stannous 
chloride and hydrochloric acid, and crystallises in flat, silvery needles. 
On acetylation with sodium acetate and acetic anhydride, it yields 
a peniacetyl-deriysiiive, NHAc*C 6 H(OAc) 4 , which crystallises from 
alcohol in colourless needles, and melts at 242° with decomposition. 
It has not been found possible to prepare pentahydroxybenzene from 
amidotetrahydroxybenzene. 

j The authors discuss the view pat forward by Nef (this vol., p. 497), 
that nitranilic acid is not a derivative of dihydroxyquinone but of 
dihydrodiquinoyl, aud point out that the constitution of chloranilic 
and bromanilic acids and of dihydroxyquinone must be similar to that 
of nitranilic acid. Against Net’s view, they nrge that these com¬ 
pounds do not react with orthodiamines to form azines, that whilst 
true diquinoyl-derivatives such as rhodizonic and leuconic acids yield 
carbonic anhydride on treatment with alkalis, the three anilic acids 
are extremely stable in the presence of alkalis; and that though 
dihydroxyquinone is affected by boiling with alkalis it differs from, 
diquinoyl-derivatives in being completely decomposed thereby. 

W. P. W. 

Tolunitranilic Acid: some Nitro-derivatives of ToluquinoL 
By P. Kkhrmann and R. Brasch (/. pr. Ghem. [2], 39, 377—391; 
compare Absfcr., 1888, 940),—To obtain tolunitranilic add ( nitro - 
dihydroxytoluquimne ), a mixture (200 grams) of tetra- di-, and iri- 
chiorotoluquinones, prepared by chlorinating crude coal-tar cresol, is 
warmed with sufficient 25 per cent, alcohol to make a thin cream, 
and powdered potassium nitrite added by degrees, until no more 
yellow particles are left, alcohol being added from time to time to 
make up for that lost as ethyl nitrite. The crystalline mass is 
drained, washed with alcohol, and dissolved in a little hot water; 
when cold, potassium nitraniiate crystallises- and is Altered off; a 
little Strong potash is now added to precipitate the rest of the 
nitraniiate, and then more potash until tiie potassium tolunitranilate, 
0 s0 2 (0K)2Me*N0s + 3Aq, is all thrown down. This salt crystal¬ 
lises in long, yellowish-red prisms, easily soluble in hot water. The 
free acid forms long, golden-yellow needles (containing water of 
crystallisation), which melt with decomposition at 180° ; its aqueous 
solution decomposes on boiling with formation of carbonic anhydride, 
hydrogen cyanide, and oxTalic acid. The sodium and ammonium salts 
are described, and also the precipitates which these salts give with 
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solutions of other metallic salts ; the barium and acid potassium salt 
were obtained. 

Paranitrotetrahydroxytoluene , NCVCsMe(OH) 4 , is obtained bj the 
action of stannous chloride on potassium tolunitranilate dissolved in 
hydrochloric acid; it forms lustrous, pitch-black, prismatic crystals, 
which give a brownish-violet streak, and are easily soluble in hot 
water, alcohol, and ether, Its solution is decomposed by prolonged 
boiling. 

Tolunitranilic acid was not obtained by nitrating diacetyl-tolu- ’ 
quinol. 

Acetyl-dinitrotoluqninol, CsHsIfsO?, is obtained by acting on 
diacetyltoluquinol with nitric acid (sp. gr. 1*4) at 0°. The yield is 
60 to 70 per cent, of the diacetyltoluquinol. It crystallises from 
chloroform in brilliant, transparent, citron-yellow polyhedra, melts at 
144—146°, and is freely soluble in chloroform, hot alcohol,,and benzene. 
The 'potassium compound forms brilliant, garnet-red, slender prisms, 
which detonate when heated and are easily soluble in hob water. 

. Diacetyl-dinitrotoluquinol is formed when acetyl-dinitrotoluquinol 
is heated with acetic anhydride and sodium acetate; it crystallises 
from hot glacial acetic acid in colourless silky needles, melting at 
154—157°. 

Dinitrotoluquinol , CsHMe^O^COH^, is obtained from either of 
the above acetyl-derivatives by - saponifying it with cold dilute 
alkali; it crystallises from 50 per cent, alcohol in large, yellowish-red, 
efflorescent prisms or tables (with 1 mol. H 2 0) ; the anhydrous sub¬ 
stance melts at 149—153°; it is insoluble in cold water. It forms 
two series of derivatives with bases, the primary, which are crystal-, 
line, dark brownish-red, easily soluble in water but , insoluble in 
alcohol; and the secondary, which do not crystallise, and give dark 
violet solutions. The primary potassium- derivative is described. 

Nitramidotoluquinol hydrochloride , formed by reducing the dinitro- 
derivative with the calculated quantity of stannous chloride, crystal¬ 
lises from hot dilute hydrochloric acid in beautiful, long, yellowish- 
brown needles, which become laminje if left in the liquid. JBy 
further reduction with stannous chloride, it yields diamidotolu - 
quinol hydrochloride; this is obtained with some difficulty as large 
colourless prisms (with H 2 0), which are easily soluble in water and 
hydrochloric acid. 

The authors discuss the structural formula of the foregoing sub¬ 
stances. A. G. B. 

New Francem from 1:3:4:5-Tetrachlorobenzene. By 

Georoesco and Mincou {Bull, Soc. Ghim., 50, 623—625).—By the 
action of sulphuric acid on 1: 3 : 4; 5-tetrachlorobenzene, the authors 
have obtained a francein isomeric with that prepared by Istrati, 
in like manner from 1:2:4: 5-tetrachlorobenzene (Abstr,, 1888,259). 
It forms greenish-black fragments, having a metallic lustre; when 
powdered it is quite black. It is soluble in alkalis, but only dissolves 
slightly in alcohol and glycerol, forming reddish solutions which do 
not show dichroism,. It appears to have the formula CwB^OaCla, the 
whole of the hydrogen being replaceable by silver. T. G. If. 
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Action of Zinc Chloride on Acetanilide. By A. Pictet and 
R. Bunzl (Bar., 22, 1847—1850).—When equal weights of zinc 
chloride and ethylaeetanilide are heated at 250—260° until no further 
reaction takes place, a mixture of quinaldine, acetylparamidoethyl- 
benzene, paramidoetbylbenzene, acetic acid, and a secondary base, 
probably either ethylaniline or tetrahydroquinaldine, is obtained. 
Ethylaniline is known to undergo conversion into paramidoethyl- 
benzene when heated with zinc chloride (Hofmann, Abstr., 1874, 
807; Benz, Abstr., 1882, 1284), and the presence of acetylparamido- 
ethylbenzene, together with the products of its hydrolysis, paramido- 
ethylbenzene and acetic acid, in the melt can be accounted for by a 
like isomeric change. The formation of quinaldine instead of lepidine 
can be explained if ethylaeetanilide yields ortho- as well as para- 
acetamidoethylbenzene, the former then undergoing condensation; 
in confirmation of this view the authors find that acetylorthamido- 
ethylbenzene is converted into quinaldine when heated with zinc 
chloride at 170°. W. P. W. 

Trinitrophenylrnetbylnitramine. By P. van Romburgh (Bee. 
Trav. 8, 215—216).—This substance was synthesised by mixing 

alcoholic solutions of methyl nitramine and picryl chloride, and 
adding water after the reaction had taken place. The substance pre¬ 
cipitated was washed with cold alcohol; it consisted of small, yellow 
crystals melting at 127°, and was shown by analysis to have the 
formula C 7 H 5 H 5 O 8 . This substance is identical with tl.e product 
obtained by the action of nitric acid on methylaniline or dimethyl- 
aniline, and is therefore trinitropheny 1 m ethy Initramine, having the 
formula C 6 H 2 (F0 2 ) 3 -NMe-N0 3 [=2:4:6: 11. C. F. B. 

Action of Chromic Anhydride on Alkylanilines. By P. van 
Rom BURGH (Bee, Trav . Ohim 8, 248—253).—The action of chromic 
anhydride on diaikyldinitroanilines of the general formula 

C 6 H 3 (N0 2 ) 2 -NR 2 , 4:2:1 

is described. The first reaction gives a monalkylauiline, 

CJAGSrOOi-BTHBi 

with separation of the aldehyde, which is further oxidised to the 
acid; one of the alkyl-groups is thus displaced by hydrogen. The 
monalkyl-derivative when treated with potash gives the alkylamine 
and a dinitrophenol; on further oxidation with chromic anhydride, 
it gives dinitraniline. Dinitrodimethylaniline (4:2: 1) was dis¬ 
solved in acetic acid, and to the boiling solution a solution of chromic 
anhydride was added little by little; the whole was then thrown into 
water, when dinitromethylaniline melting at 178° separated. This 
when boiled with potash gave methylamine. BinitrodiethylaniLine 
( 4 : 2 : 1 ) treated in the same way gave dinitroethylaniline melting at 
113° ; this with potash gives efchylamine; on further oxidation with 
chromic? anhydride, it gives dinitraniline melting at 175°. 

Binitrodijprapylaniline y C 6 H 3 (H 0 2 ) 2 *l^Pr 2 a , 4:2: 1 , was prepared by 
the action of dipropylamine on diniirobromobenzene; it forms large, 
yellow crystals melting at 40°. When oxidised with ehromio anhydride-, 
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it gives first dinifcropropylaniline melting at 97°, and then dinitro- 
aniline melting at 175°. 

With para- and meta-dimtroalkylanilines, definite results were not 
obtained. A dinitrodimethylaniline (obtained by the action of nitric 
acid on dimethylaniline dissolved in excess of sulphuric acid), when 
oxidised with chromic anhydride, gave crystals of dinitromethyl- 
aniline, OaH s (NOOa-NHMe = 3 : X : 1. 

Further results are to be communicated in a future paper. 

C. F. B. 

Derivatives of Orfchamidobenzyl Alcohol. By H. G\ Sodeb- 
baum and 0. Widman (Ber., 22, 1665—1672).—Acetyl-derivatives 
are formed when orthamidobenzyl alcohol is treated with acetic 
anhydride, but there is no tendency for condensation to take place 
with the production of cumazone-derivatives (compare Widman, 
Abstr., 1884, 302). 

Orthacetamidobenzyl alcohol , NHAc^CelH’C^OH, crystallises from 
benzene in long needles, melts at 114°, and on treatment with, dilute 
acids in the cold, or more rapidly on warming, is reconverted into 
orfchamidobenzyl alcohol. The jplati nochloride , (CgHnFO^HaPtOJe, 
crystallises in long, fiat, serrated forms. Orthacetamidobenzyl acetate^ 
NHAc-CeH^CH^OAc, is formed by heating the amido-alcohol with 
excess of acetic anhydride for a short time. It crystallises in stellate 
groups of fiat needles, melts at 91°, and is very soluble in benzene. 
When dissolved in hydrochloric acid and allowed to remain at the 
ordinary temperature far about four hours, it is converted into orth» 
amidobenzyl acetate , a yellow oiL which yields a hydrochloride , 
CqHu^C^jHCI, crystallising in slender, white needles, and a platino - 
chloride , (CgHiJ^O^HaPtCh, crystallising in four-sided tables or 
serrated, fiat needles. Orthodiace tamidobenzyl acetate , 

NAc i -C 6 H 4 -CH 2 'OAc, 

is prepared by heating the amido-alcohol for two hours with an excess 
of acetic anhydride, and is an oil which could not be obtained in the 
solid state. 

w^Hydroxytolykarbamide, OH*CH 2 'C 6 H 4 ^H < CONE 35 obtained in 
the ordinary way from orfchamidobenzyl alcohol, potassium cyan ate, 
and hydrochloric acid, crystallises in four.sided tables, melts at about 
180° with decomposition, and is soluble in hot water, sparingly soluble 
in benzene, alcohol, acetone, Heated at 180° until ammonia 
ceases to be evolved* it is converted into dihydro^ytolylcarbarmde) 
which crystallises from benzene in very- 
slender needles and melts at 108°. PhendihydrohetometadiminB ,, 

is formed by heating hydroxytolylcarbamide with 

concentrated hydrochloric acid for about 45 minutes at 100°, It 
crystallises from benzene in thin, lustrous scales, melts at 160% is 
practically insoluble in cold though somewhat readily soluble in hot 
concentrated aqueous potash, and dissolves readily in dilute acids 
forming readily soluble salts. The hydrochloride crystallises- in flat 
needles; the ^laUnochloride, (CsBsl^Oi^HsPtClfi + 2H a O, crystallises 
in stellar aggregates and melts at 204^205° with decomposition \ the 
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aurochhride> CsHaN'sO.HAuCU, forms lustrous, golden-yellow scales 
and melts at 179° with decomposition. 

w-Hydroxytolylphenykarbamide , OH*CH 2 *C 6 H 4 \^H*CO*NHPh, crys¬ 
tallises in slender, pointed needles, melts at 191°, and is very sparingly 
soluble in the ordinary solvents. When warmed with hydrochloric 
acid on a water-bath, it is converted into henzophenyldihydroketometa - 
CH *NPh 

diazine , C 6 H 4 <^^ which crystallises from benzene in rosettes 

of flat needles and melts at 143°. 


PhenallyldiJiydrothiometadiazine, C e H 4 <[ 


CK 2 *NC 3 H, 
NH-CS 


>, 


is obtained 


by dissolving equimoleenlar proportions of orthamidobenzyl alcohol 
and allylthiocarbimide in benzene and warming the resulting oily 
wj-hydroxytolylallythiocarhamide with dilute hydrochloric acid at 100°. 
It crystallises in very slender, white, felted needles, melts at 90—91°, 
and is very soluble in alcohol, benzene, and acetone. 

( 0 -Hydroxytolylphenylthioearbamide, 0 H* 0 H 2 *CBH 4 *NH*CS*]SrHPh, 
crystallises in colourless, four-sided prisms and melts at 136°. When 
warmed with concentrated hydrochloric acid for a short time, it is 


converted into benzophenyldihydrotMometadiazine , C 6 H 4 < 


CEtNPh 
NH—CS 


>, 


which crystallises in stellate groups of flat needles, melts at 197°, and 
is insoluble in hot concentrated aqueous potash. The platinochloride , 
(OuH^NhS^HsPtCh, is an orange, crystalline powder and melts at 
219° with decomposition; the aurochloride , CuBAN^S,HA uC 1 4 , forms 
short, yellow needles and melts at 197° with decomposition* 

W. P. W. 


Oxidation of Paraphenylenediamine and of Paramidophenol. 
By E. v. Bandrowski ( Monatsh 10, 123—128; compare this vol., 
p. 449).—If an ammoniacal solution of paraphenylenediamine, or 
preferably of its hydrochloride, is left exposed to the air, dark-green 
acicular crystals, having a reddish colour by transmitted light, 1 are 
formed on the surface. The oxidation takes place more rapidly on 
passing oxygen through the solution or on adding to it peroxide of 
hydrogen or potassium ferricyanide, the reaction being quantitative 
in the last case. The new compound has the formula CaH^, is only 
slightly, soluble in water, more soluble in alcohol and in benzene, 
meltc at 230—231°, has feeble basic properties, and forms with acetic 
anhydride an acetyl-derivative, C 6 H 5 NoAc, crystallising from nitro¬ 
benzene in beautiful pink crystals, which melt with decomposition at 
294°, and are only very sparingly soluble in ordinary solvents. The 
formation of this monacetyl-derivative seems to show that the sub¬ 
stance is not an hydrazophenylene, and this view is confirmed by its 
high melting point, its insolubility, and the fact that paraphcnylenedi- 
amine is not regenerated on treating it with reducing agents. 

When oxidised under similar circumstances to those above men¬ 


tioned, paramidophenot yields a compound of the formula C fi H 5 NO. It 
forms dark green crystals having a reddish shimmer, melts with decom¬ 
position at 228°, is insoluble in chloroform and benzene, only slightly 
soluble in water and dissolves readily in alcohol. It gives a bine 
coloration wifh acids, and this is so intense', when sulphuric acid is 
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employed, that the minutest quantity of the substance may be readily 
recognised. It dissolves readily in alkalis, forming reddish-violet 
solutions, from which it is thrown out on neutralisation with an acid. 
The general behaviour of the compound, especially in regard to its 
neither forming an acetyl-derivative nor giving paramidophenol when 
treated -with reducing agents, seems to show that it is not imido- 
quinone. T. M. 


Consecutive Tetramidobenzene. By R. Nietzki and L. Schmipt 
(.Ber22 , 1648—1653). — 1 : 2 : 3 : 4-Diquinoyltetroxime (Gold¬ 
schmidt and Strauss, Abstr., 1887, 808) can be reduced by careful 
treatment with a solution of stannous chloride in hydrochloric acid, 
and the resulting tetramidobenzene is best separated in tbe form of 
its sparingly soluble sulphate by the addition of dilute sulphuric acid 
and alcohol to the solution, i : 2 : 3 : 4 -Tetramidobenzene sulphate , 
C.H 2 (NH a ) 4 ,K*S 04 , crystallises in colourless scales and is very 
sparingly soluble in water, but readily soluble iu concentrated hydro¬ 
chloric acid. The base is very rapidly oxidised on exposure to air, 
and is distinguished from the symmetrical tetramidobenzene (Abstr., 
1887, 476) by being less basic; with the exception of tbe sulphate, 
the salts are very readily soluble and could not be obtained in a state 
fit for analysis. On treatment with diacetyl, the sulphate is converted 

into a digumoxafone, crystallises m 

slender, golden-yellow needles and melts at 218°. When acetylated 
by heating with anhydrous sodium acetate and acetic anhydride at 
100°, the sulphate yields a compound, GuHiJN^Oi, crystallising in long, 
colourless, silky needles melting at 260°. Although the analytical 
numbers seem to indicate that the substance is a tetracetyl-derivative, 
it is more probable that it is a iriacetylated ethenyl~ba$e , 

C 6 H 2 (NHAc) 2 <^> CMe ’ 

crystallised with 1 mol. H 2 0, and its ready solubility in dilute acids 
seems to confirm this view. When it is dissolved im dilute hydro¬ 
chloric acid and precipitated by ammonia, a compound, CiaHu^Qs, is 

formed to which the formula C fi Ho{NHAc) a <^^^>OMe is assigned. 

This crystallises in colourless needles, melts at 176°, yields a picrate , 
Ci 3 H u N 4 0 3 ,C 6 ra0 7 , crystallising in yellow needles, and when heated 
with acetic anhydride is reconverted into the triacetyl-base. 

J)iethenyltetra>midobe?izene , C 6 H 2 ^<^^>ClVIe^ , is obtained as sul¬ 
phate by dissolving either the di- or tri-acetylethenyl base in dilute 
sulphuric acid and evaporating the solution to dryness. The base 
crystallises in colourless needles, melts at 145°, forms a platinochloride, 
C l0 Hi O N 4 ,H 2 PtCl 6 , crystallising in yellow needles, and a picrate, 
CiflHjoN^CfiHaNjjO?, crystallising also iu yellow needles. It is hot, 
however, identical with the diethenyl-derivative of the 1 : 2 : 3 : 4- 
tetramidobenzene obtained by reducing diace tyldinitro paraph any lene* 
diamine (Abstr., 1887,476), and there is nothing to show which two 
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of the three possible formulas for diethenyl-1: 2 : 3 : 4-tetramido- 
benzene should be respectively assigned to these isomerides. 

W. P, W. 

Decomposition of Diazo-compounds. By I. Remsen and R. 
0. Graham (Amer. Chem. J., 11, 319—331; compare Abstr., 1888, 
268).— Orthonitrodiazobenzene nitrate , prepared by the action of 
nitrous anhydride on a nitric acid solution of orthonitraniline, forms 
small tabular crystals, which are at first white, but quickly become 
yellow. It is easily soluble in water and explodes when heated. 

Orthonitrodiazobenzene sulphate crystallises in small colourless plates; 
it is very stable and explodes feebly when heated; when it is 
warmed with absolute alcohol, it yields aldehyde, nitrobenzene (54 per 
cent, of the theoretical yield) and a small quantity of solid substance 
which could not be purified. 

Metanitrodiazobenzene sulphate , made by diazotising metanitro- 
aniline sulphate, forms white, granular crystals; it deflagrates when 
heated by a free flame, leaving a black residue. When heated with 
alcohol, it yields aldehyde and nitrobenzene. Meta- and para-nitro- 
diazobenzene nitrates also yield aldehyde and nitrobenzene when 
heated with alcohol. 

Griess (Abstr., 1888, 588) has investigated the action of alcohol on 
the diazobenzoic acids, but the authors’ results differ from his in 
some respects. Orthodiazobenzoic acid nitrate heated with alcohol 
yielded ethyl benzoate (53 per cent, of theory) ; when heated in 
, toluene, it gave asymmetrical nitrosalicylic acid [COOH: OH: = - 

1 :2:4]. Metadiazobenzoic acid sulphate also yielded ethyl benzoate 
(63 per cent, of theory) when heated with alcohol (compare Fittiea, 
Abstr., 1878, 980) ; paradiazobenzoic acid nitrate, on the other hand, 
yielded only a little ethyl benzoate, the main product being para- 
ethoxy benzoic acid ; with methyl alcohol, it gave paramethoxybenzoic 
(anisic) acid; and with propyl alcohol, parapropoxylenzoic add , 
which crystallises in lustrous plates nearly insoluble in water, easily 
soluble in alcohol, melting at 141*5—142*5°, and subliming; its 
barium , silver, lead , and calcium salts are described. 

Paradiazobenzoic acid nitrate is decomposed by water between 80° 
and 90° with formation of the nitroxybenzoic acid described by Gruber 
(Abstr., 1879, 644), and paroxybenzoic acid. When heated with 
toluene, paradiazobenzoic acid nitrate yields the same nitro-acid as it 
does when heated with water. 

Prom their results, the authors conclude that the presence of a 
nitro-gronp influences the diazo-group so that hydrogen can be sub¬ 
stituted for it, whether it be in the ortho-, meta-j or para-position; 
but a carboxyl-group only influences an ortho- or a meta-diazo-group 
in this way. A. G. B. 

Reduction of Hydrazones. By J. Taeel (Per., 22, 1854— 
1860; compare Abstr,, 1887, 467—470).—In preparing large 
quantities of amines by the reduction of the hydrazones the latter are 
dissolved or suspended in alcohol (10—20 parts), the solution mixed 
with glacial acetic acid (25 c.e.) and 2| per cent, sodium amalgam 
(250 grams) added in small quantities at a time with constant 
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shaking, care being taken that no appreciable rise of temperature 
occurs. As soon as the "whole of the sodium amalgam has been 
added, the solution is again mixed with glacial acetic acid (25 c.o.), 
and a further quantity (250 grams) of sodium amalgam added as 
before; this process is repeated until about twice the calculated 
quantity of sodium amalgam has been employed. The whole opera¬ 
tion can be most conveniently carried out in the apparatus devised by 
the author. The solution is then saturated with soda and the bases 
distilled in an oil-bath, using steam if necessary. When aniline is 
present, the distillate is exactly neutralised with hydrochloric or 
sulphuric acid, and the solution, after concentrating, shaken with 
ether; the ethereal extract contains the whole of the aniline and 
generally resinous products as well, so that the aqueous solution 
contains the amine salt in an almost pure condition. 

Pentylamine boils at 91*5° (755 mm.; thermometer entirely in 
vapour). The hydrochloride , C 5 Hi 3 hr,HCl, crystallises from alcohol 
and ether in long, colourless needles, melts at 168°, and is readily 
soluble in water and in alcohol. The oxalate , (CsH^N^CaHsO*, crystal¬ 
lises from hot, dilute alcohol in thin plates' melting at 230° with 
decomposition. The acid oxalate , CddisNjCgHsG*, melts at 131°, 
and is much more readily soluble in alcohol. 

Phenylethylaraine boils at 187*5° (763 mm.; thermometer entirely 
in vapour) and is soluble in about 24 parts of water at 20°. The 
hydrochloride melts at 158°. The oxalate, (GsHuNs^OsHgOfa crystal¬ 
lises from hot water in compact prisms, melts at 238°, and is almost 
insoluble in alcohol. The acid oxalate separates in small, shining 
plates when the neutral salt is treated with an alcoholic solution of 
oxalic acid ; it is readily soluble in cold water and is reconverted into 
the neutral salt when boiled with alcohol. 

Phenylpropylamine is a colourless oil with a peculiar aromatic and 
only slightly ammoniacal smell; it boils at 221*5° (755 mm.; ther¬ 
mometer entirely in vapour). The hydrochloride , C 9 H 1{ j]Sr,HCl, crystal¬ 
lises in small, shining plates, melts at 218°, and sublimes at 100°, 
The sulphate, (CqH^N^H^SO*, crystallises from hot alcohol in tbin 
prisms or plates, is readily soluble in water, and begins to decompose 
at 250°. . The oxalate , (CsHia’N^OaHaO^ crystallises in long needles 
and begins to melt at 156°, but when heated quickly it does not begin 
to decompose until about 170°; it is readily soluble in hot water, but 
is then partially converted into the acid salt. The acid oxalate, 
CaHuNjCaHoO*, crystallises from warm water or hot alcohol in prisms 
melting at 156°.. The plativochhHde , (CeHiaN^HaPtCle, crystallises 
from hot water in yellowish plates, decomposes at about 230°, and is 
almost insoluble in alcohol. 

Dimxidohexane, NHi'CHMe’CH^CH/OHMe'NHs, is obtained, tfr* 
gether with aniline and dimetbylpyrrolidine, by reducingacetqnylace-, 
tonedihydrazone as described above at 30—32°. The mixture is 
freed from aniline,, the hot, concentrated alkaline solution of the 
bases neutralised with an alcoholic solution of oxalic acid, the pre¬ 
cipitated. diamidohexane oxalate decomposed with alkalis and the 
base distilled over barium oxide. It is a colourless, ammoni&cal 
smelling oil, boils at 175", fumes in the air, and is miscible with water; 
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alcohol, and ether in all proportions; the aqueous solution has a 
strong: alkaline reaction, and on adding potash the base separates as 
an oil. ^ The oxalate, OVSie^CaHaO*, crystallises from hot, dilute 
alcohol in small, slender needles, and is readily soluble in water but 
almost insoluble in alcohol. 

Dimethy 1 pyrrolidine, CHMe^ ^ remains as oxalate in the 

CH 2 *CHMe 

mother-liquors from the diamidohexane salt, and can he isolated by 
distilling with potash and fractionating over barium oxide and 
sodium. It is a. colourless oil with a strong piperidine-like odour, 
boils at 106—108° (746 mm.; thermometer entirely in vapour), and 
is miscible with water, alcohol, and ether in all proportions. The 
aqueous solutions have a strongly alkaline reaction. It forms an oily 
nitrosamine; the latter gives Liebermann’s reaction, and is readily 
reduced by zinc and acetic acid, yielding a compound—probably the 
hydrazine—which rapidly reduces Fehling’s solution. The oxalate, 
(C 6 Hi 3 N) 2 ,C 2 H 2 04 , crystallises from alcoholic ether in small, slender 
needles, and is readily .soluble in water and alcohol. The platino- 
chloride , (CgH^N^HoPtClg, crystallises from hot alcohol in golden 
prisms, and is readily soluble in water. F. S. K. 

Conversion of Trinitrohydrazobenzene into Nitrosodinitro- 
azobenzene. By M. Freund (Per., 22, 1668—1665).—Trinitro- 
hydrazohenzene (Fischer, Abstr., 1878, 309) does not yield a 
carhizln-derivative on treatment with a solution of carbonyl chloride 
in benzene (compare Freund and Goldsmith, Abstr.,1888, 686,1187), 
hut loses the elements of a molecule of water and is converted 
into nitrosodinitroazobenzene, IsTPhlN-CeH^NOaVNO, which melts at 
248°, A like change is effected by boiling with acetic acid, and 
hence it is the temperature employed, and not the presence of 
carbonyl chloride, which determines the formation of this compound. 
The presence in the molecule of the nitroso-group could not be 
detected by Liebermaim’s reaction, but is confirmed by the fact that 
the reddish-brown solution obtained by dissolving the compound in 
aniline yields on precipitation with alcohol slender, bronze-coloured 
scales melting at 222°, JNi trosodinitroazobenzene is identical with 
Willgerodt and Ferko’s so-called dinitrosonitroazobenzene (Abstr., 
1888, 829), to which the formula C 12 H 7 N 5 04 has been erroneously 
assigned. W. P. W. 

Amidoximes and Azoximes of the Triazole and Tetrazole 
Series. By J. A. Bladen {Ber., 22, 1748—1756; compare Abstr,, 1887, 
188).—Phenylmethyltriazenylamidoxime gives in alcoholic solution 
a deep-red coloration with ferric chloride. The hydrochloride , 
* CiJ3hN$ 0,HC1, is a crystalline compound readily soluble in water. 
The platinochloride , (Ci 0 H u N 6 O) 2 .H 2 PtCl 5) forms yellow crystals, melts 
at 200—201° with decomposition, and is moderately easily soluble 
in hydrochloric acid. The uce^^-derivative, C i0 Hi 0 N 5 *OAc, prepared 
by warming the amidoxime with excess of acetic anhydride, crystal¬ 
lises from alcohol or benzene in Small, fiat needles, melts at 148°, 

VOT». TiVT. 1 ' ' ’ ,' 1 r ‘' 3 U ' 
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and is very sparingly soluble in water and etber, but soluble in 
acids. It is reconverted into the amidoxime when boiled ■with 
potash. The benzoyl-derivative, Ci 0 H I0 lSr 6 *OBz, prepared by warming 
the amidoxime with excess of benzoic chloride, crystallises from, 
alcohol in small, rectangular* plates, melts at 183—183*5° with 
decomposition, and is insoluble in water and potash; it forms a 
sparingly soluble hydrochloride . 

Ph&nyhnethyltriazenylethenylazoxime , Csl^PhMe'C^^^^, is ob¬ 
tained when the amidoxime is boiled with excess of acetic 
anhydride for 10 minutes ; it crystallises from ether in small, colour¬ 
less, Rat needles, melts at 105*5°, and is very Teadily soluble in 
benzene and alcohol, and moderately so in ether, but only sparingly 
in water. It has basic properties and dissolves freely in mineral 
acids, but is insoluble in alkalis. 

Tsr-o 

Phenylmethyltriazenylbeiizenylazoxirrie, C 2 I^ 3 PhMe’C<^.^^> P re ‘ 

pared by heating the benzoyl-derivative (see above) above its 
melting point, crystallises from alcohol in small, colourless needles, 
melts at 166—167°, and is insoluble in water; it is a very feeble base 
and dissolves only very slowly in hydrochloric acid. 


Diphenyltriazenylamidoxime, n. is prepared 

by treating an alcoholic solution of diphenylcyanotriazole (this voh, 
p, 702) with an aqueous solution of the calculated quantity of 
hydroxylamine. It crystallises from alcohol in colourless prisms 
containing | mol, H 2 0, and from water in long needles, loses its 
water at 100°, melts at 213*5— 214° with decomposition, and is 
readily soluble in hydrochloric acid, but only moderately so in 
potash. Alcoholic solutions give a deep-red coloration with ferric 
chloride. The hydrochloride , Ci 5 H 13 ]Sr 5 0,H01, is a colourless, crystal¬ 
line compound. The platmochloride is readily soluble and is decom¬ 
posed by hydrochloric acid. The acetyl-de rivative, Ci 5 H 12 ]SVOAc, 
prepared by dissolving the anhydrous amidoxime in warm acetic 
anhydride, crystallises from alcohol in small, colourless needles, 
melts at 176 — 177° with decomposition, is almost insoluble in water, 
and has basic properties. The &enzoyZ-derivative, C 16 H 12 ]! ; jyOBz, pre¬ 
pared by carefully warming the anhydrous amidoxime with excess of 
benzoic chloride, crystallises from alcohol in small, colourless plates, 
melts at 179—179*5° with decomposition, aud is insoluble in water. 


JDiphenyltriazenylethenylazoxime, 




is formed 


when the preceding compound is boiled with acetic anhydride, or 
when the acetyl-derivative thereof is heated above its melting point. 
It crystallises from alcohol in small, colourless prisms, melts at 
152—153°, and is sparingly soluble in ether and insoluble in water 
and potash, but it dissolves slowly in hydrochloric acid* 

N*0 

jDiphenyltriazenylhenzenylazoxime, C 3 N 3 PVC<*_.1 _ , is obtained 

fLCPh 
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■when the amidoxime is Tboiled for five minutes with excess of 
benzoic chloride, or whe^/the benzoyl-derivative described above is 
heated above its melting'point. It crystallises from alcohol in small, 
colourless needles, melts at 205*5—206°, and is insoluble in water. 


Pheny Iteirazenylamidoxim e, 


™^>c-C(nh 2 ):noh, 


can be pre¬ 


pared by treating: an alcoholic solution of phenylcyanotriazole with 
the calculated quantity of an aqueous solution of hydroxylamine and 
evaporating the alcohol on the water-bath. It separates from hot 
alcohol in colourless crystals, melts at 176—177*5° with decomposi¬ 
tion, and is insoluble in water. It dissolves in alkalis and acids, 
but alcoholic solutions do not give a red coloration with ferric 
chloride. The acetyl-derivative, C 8 H 7 N 6 *OAc, obtained by heating 
the amidoxime with excess of acetic anhydride, crystallises from 
alcohol in small, slender needles, melts at 202—203° with decomposi¬ 
tion, and is only very sparingly soluble in alcohol and insoluble in 
water; it has neither acid nor basic properties, and cannot be con¬ 
verted into the azoxime. The benzoyl-derivative, C 8 H 7 NVOBz, prepared 
in like manner, crystallises from alcohol in microscopic needles, melts 
at 235—206° with decomposition, and is very sparingly soluble or 
insoluble in ordinary solvents. It resembles the acetyl-derivative in 
properties and cannot be converted into the azoxime. F. S. K. 


Alkyl-derivatives of Hydroxylamine. By R. Behrestd (Be?*., 
22, 1433-7-1434).—Benzylisobenzaldoxime is formed when an ethereal 
solution of dibenzylhydroxylamine is shaken with an excess of an 
adueous solution of potassium ferricyanide. This reaction is further 

CHPh 

evidence in support of the formula C 7 H 7 N<(^ for Beckmann’s 

benzylisobenzaldoxime. (Compare Bebrend and Leucbs, this vol., 
p. 703.) F. S. K. 

Isomerism of the Benzaldoximes. By E, Beckmaiw (Ber„ 22, 
1531—1536; compare this voL, p. 608).—a-Benzylhydroxylamine 
hydrochloride is decomposed into ammonia and benzyl iodide when 
boiled for 15 hours with hydriodic acid; /3-benzylhydroxylamine 
hydrochloride, on the other hand, is entirely converted into benzyl- 
amine, The two, compounds have, therefore, the constitution 
hTH,*0*CH 4 Ph and CH 2 Ph-NHOH respectively. 

Benzyl »-benzaldoxime is decomposed by hydriodic acid, yielding 
ammonia and benzyl iodide, but the corresponding /^-derivative gives 
benzylamine alone; the two compounds have, therefore, the constitu- 

NH 

tion CHPhINOH and CHPh<^ respectively, in accordance with 
V. Meyer’s view. 

When a-benzaldoxime is dissolved in alcoholic potash and treated 
with benzyl chloride or ethyl iodide, the a-alkyl compound is not 
obtained in a pure state; if the product is dissolved in ether, and 
hydrogen chloride passed into the solution, oily or solid products are 
precipitated, and after evapoxating the clear solution, the ^-compound 
' ■ ' 3 u 2 
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can be dissolved oat by treating the residue with a little ether. Ethyl 
a-benzaldoxime thus prepared is obtained in the form of a colourless 
oil, which, when treated with hydriodic acid, yields ammonia, but no 
other basic substance. The hydrochloride undissolved by the ether 
behaves like the /3-derivative, and yields ethylamine (or benzylamipe) 
with hydi'iodie acid. In preparing alkyl /3-benzaldoximes in a similar 
manner, compounds other than the /3-derivative, and which behave 
like the ^-derivatives, are formed in large quantities. 

In preparing alkyl /3-benzaldoximes, it is advisable, after adding 
the oxime and the alkyl halogen compound, to heat immediately at 
50 —$o p for 15 to 30 minutes, and then to proceed as usual. In one. 
experiment carried out in this way, ethyl /3-benzaldoxime was obtained 
as a bright yellow oil; when heated at 200° with hydriodic acid, it 
yielded ethylamine free from ammonia. F. S. K. 


Benzaldoximes. By E. Beckmann (Ber~, 22, 1588—1597).—In 
view of the fact that Auwers and Meyer’s hypothesis concerning the 
isomerism of the three benzildioximes is considered by its authors to 
derive considerable support from the fact that all three yield the same 
oxidation-product on treatment with potassium ferricyanide (Abstr., 
1888, 597; JBer~, 22, 716), the author has examined the oxidation 
products of the two benzaldoximea, which can no longer be regarded 
as having the same plane formula (preceding Abstract), and finds 
these also to be identical. When a-benzaldoxime in dilute alkaline 
solution is oxidised in the cold with a dilute solution of potassium 
ferricyanide containing a few drops of alkali, azobenzenyl peroxide 
is precipitated, and the solution is found to contain dibenzenyl* 
azoxime (Gtinther, Annalen, 252, 44), benzaldehyde, and benzoic 
acid. 3-Benzaldoxime yields similar oxidation products under like 
conditions. 


Azobenzenyl 'peroxide , CHPh!hT*0*0‘N’GHPh, is best obtained by 
oxidising a- or 3-benzaldoxime, in ethereal solution, with the nitrous 
gases formed by the action of nitric acid (sp. gr. = 1*4) on arsenic 
trioxide ; the yield amounts to about 50 per cent, of that theoretically 
possible. It crystallises from a mixture of alcohol and chloroform in 
well-defined microscopic rectangles, melts at 105°, and is insoluble in 
alkali, almost insoluble in water, alcohol, and ether, and sparingly 
soluble in acetic acid, benzene, phenol, &c. On spontaneous evapora¬ 
tion of its solution in either benzene or chloroform, it is converted 
into dibenzenylazoxime. Reduction with alcoholic ammonium sul¬ 


phide converts it into a-benzaldoxime, whilst further treatment in 
ethereal solution with nitrous fumes oxidises it to the compound 

iph’F’O^ ’ crystallises from alcohol or acetic acid in broad. 


tetragonal needles, melts at 114—115°, evolves tbe odour of phenyl 
oyanate when further heated, and has a molecular weight of 282, as 
determined by Baoult’s, method in acetic acid solution. 

When either a- or 3-benziIdioxime in ethereal solution is oxidised 
by means of nitrous fumes, a compound is obtained which crystallises 
in reddish-yellow forms, melts at 114—115°, and is not reduced by 
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boiling with alcoholic ammonium sulphide or by heating with con¬ 
centrated bydriodic acid at 100°. A second compound, melting at a 
temperature above 200°, is also produced in the oxidation, and after 
the reaction can be extracted from the ethereal solution by means of 
aqueous alkali. W. P. W. 

Action of Potassium Hypobromite on Amides, By S. 
Hoooiswerff and W. A. van Dorp (Rec. Trav. Ohim,8 , 178—201; 
compare Abstr., 1888, 1194).—The action of potassium hypobromite, 
or rather of a mixture of bromine and dilute potash, on benzene- 
metadisulphonamide, quinoline-orthosulphonamide, benzamide, and 
ortho-, meta-, and para-nitrobenzamide, is represented by the general 
equation E-CONE* + KOBr = BOONKBr + E 2 0. 

When acetic acid is added to the potassium salt thus obtained, tbe 
bromamide (B*CONHBr) is formed. This gives the potassium salt 
when dissolved in potash. 

Bmzemmefadimlphontetrahromamide, C 6 H 4 (S0 2 *NBr 2 ) 2 . The potas¬ 
sium salt, CeH*(S 02 *NKBr) 2 , was prepared from tbe diamide, and 
on adding acetic acid to it, tbe dibromodiamide seemed to be formed, 
but split up immediately into the tetrabromodiamid e and diamide, and 
a double salt was precipitated having the formula CeH^StVNBra);* + 
KBr + HBr. This salt was also prepared by adding potassium 
bromide to a solution of the tetrabromodiamide in acetic acid. When 
heated, it gives off bromine; when it is treated with hydrobromic 
or hydriodic acid, the diamine is formed, and bromine or iodine is- 
liberated. The tetrabromodiamine is obtained from this double salt 
by the addition of silver nitrate; it is separated from tbe silver 
bromide formed by means of acetic acid. like all these bromamides 
it decomposes when heated, giving off bromine; it dissolves in potash, 
giving the potassium salt of the bromamide. 

The barium salt of tbe tetrabromodiamide was prepared by treating 
tbe double salt mentioned above with barium acetate; it has the 
formula (NBivSO^GsH^SCyNBr^Ba + 4H a O. 

Qtmioline-ortkosulphonamide was prepared by treating the corre¬ 
sponding sulpbonic acid with phosphorus pentaehloride, and adding 
the suipbochloride thus obtained to ammonia; it melts at 184?> When 
treated with potash and bromine, it gives the potassium salt of 
Qmmline-orthosulpTiobrQwmmde,, C^OS 6 *SO a *NHBr, which is itself 
formed when the potassium salt is treated with acetic acid. This 
substauce exhibits the characteristic reactions of bromamides; it 
decomposes on heating, and when it is dissolved in dilute alkali, and 
potassium iodide, and then hydrochloric acid added, iodine is 
liberated. 

The barium salt was prepared by adding barium acetate to the 
potassium salt; it has the formula (C a H 8 hi»S0 3 # NBr) 2 Ba 4- 2H 3 0, 
and forms two kinds of crystals: in a cold solution, transparent 
needles, which probably contain more than 2 mols. of water of crystal¬ 
lisation ; these are transformed at 30° into the other variety, which 
consists of shining crystals with many facets, 

Benzoic bromamide. , C 6 H 5 -GONHBr, prepared by adding potash and 
bromine to benzamide, and then acidifying with acid; the solution 
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must be cooled. The alkaline solution gives aniline when heated. 
Attempts to prepare the potassium salt were unsuccessful, an impure 
product being obtained. 

Ortho -, metaand para-nitrobenzoic bromamides , 

C q H 4 (]Sr0 3 )(00ISrHBr), 

are all prepared by adding potash and bromine to the corresponding 
amides, and then adding acetic acid. They all decompose when 
heated; when they are treated with potash (and also when potassium 
hypobromite alone is added to the amides), the potassium salts are 
obtained; the meta- and para-salts are crystalline, the ortho-salt 
forms an oily liquid. With acetic acid, these give the bromamides ; 
with potash, they give nitranilines, C 6 H 4 (]ST) 2 ),CONKBr -J- 2KHO 
= KBr -f- K 2 C0 3 -I- C 6 H 4 (N0 3 )*bTH 2 . These nitranilines may be 
obtained directly by heating the amides with potash and bromine. 

When ortho- and meta- (and doubtless also pai*a-) nitrobenzoic 
bromamides are treated with excess of dilute potash, salts are depo- 
vsited, which have the formula C 7 H 7 N 0 O&K, and to which the authors 
assign the composition ISTOa-OsH^bTH-COOK + H 2 Q. These are 
decomposed by dilute acids, and nitranilines are formed. 

0. IT. B. 

Compounds of the Benzyl Series, By A. Haotsr ( Client . 
Gontr., 1889, 671—672).— Paranitrobenzylpkthalimide, 

c 6 H 4 :(C 0 ) 3 :]sr*CH 2 -C 8 H 4 ‘N 0 2 , 

melting at 172°, is prepared from potassium phthalimide and para- 
nitrobenzenyl chloride. When heated with hydrochloric acid under 
pressure at 200 °, it is decomposed, with formation of phthalic acid 
and paranitrobenzylamine hydrochloride , 17 0 2 *C 6 H 4 ‘C H 2 *ISr H 2 , H 0) * 
The free amine is an oil; the platinochloride, nitrate, and picrate may 
be prepared*. Tin and hydrochloric acid reduce it to paramido- 
benzylamme . Paranitrobenzyla ceto amide melts at 133°; paranitrobenzy l* 
beiizoylamide melts at 165—156°; paranitrobenzyl carbamide , prepared 
from the hydrochloride and argentic cyanate, melts at 196—197°, 
with decomposition. With carbon bisulphide, paranitrobenzylamine 
forms the dithiocarbamate 

melting at 193°. The tbiocarbamide could not be prepared, but with 
alcohol the dithiocarbamate gave paradinitrodibenzyUhiocarbamide , 
CS(NH'CH;rC 6 H 4 # 170 4 ) 2 , from which, by the action of mercuric oxide 
on the alcoholic solution, paradinitrodibmzyl carbamide , 

C 0 (KH-CH 2 *C,H 4 *N 0 3 ) 2 , 

melting at 234° with decomposition, is prepared. 

Mthyl paranitrobenzylcarbamate, KOu^CeH^CHa'lTH'COOEt, is pre¬ 
pared from the amine by the action of ethyl chlorocarbonate; it melts 
at 116—117*. 

Para~amidobe?nzylphthalirnidine % OisHu^O, is prepared by reducing 
paranitrobeuzytphthalimide with tin and hydrochloric acid; it melts 
at 187—188°, It forms a variety of salts with the halogen acids-; 
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the picrate decomposes at 190°; the stannochloride melts at 183°. 
Acetyl pam-amidAbenzylphthalimidine, CgHeO^CrHe'NHAc, melts at 
226—227°. Sodium nitrite converts the amidine into parahydroxy- 
benzylphthalimidine , C 8 H ft O!]^*CH./C fi H 4 *On. It forms red needles, 
melting at 189—198°. With tin and hydrochloric acid, the last-named 
substance yields a base, the platinochloride of which possesses the 
formula (OgHsNCh^jB^PtCls, and melts at 225°. J. W. L. 

Condensation-products from Aromatic Carbodiimides and 
Ortbodiamines. By I. Moore ( JBer 22, 1635—1642; compare 
Dahm and Gasiorowski, Abstr., 1887, 247).— Diphenyl amidomethylen- 

orthophenylenediamine , CeH 4 <^g> C(NHPh) 2 , is prepared by heat¬ 
ing carbodiphenylimide and orthophenylenediamine in molecular 
proportion at 130—140° for four hours; after extracting it from 
the melt by means of benzene, it can be purified by distillation. It 
crystallises from benzene in tufts of small, hexagonal tables, melts at 
159—160°, boils at a temperature above 400°, and is almost insoluble 
in water and light petroleum, sparingly soluble in ether, but readily 
in hot alcohol and benzene. The hydrochloride , 2Ci 9 H ls lSr 4 ,3HCl, 
crystallises in slender needles, and is readily soluble in alcohol and 
water; the platinochloride , 4 Ci 9 Hj 8 lT c , 3 H 2 PtC 36 4- (?) 6H 2 0, forms 
small, prismatic, orange-yellow needles ; the sulphate , Ci 9 Hi 8 N 4 ,HoS 0 4 , 
crystallises in slender, white needles, and is almost insoluble in cold 
water, readily soluble in hot benzene and alcohol. The dibenzoyl - 
derivative, Ci 9 H I6 1IJBz 2 , formed by heating the tetramine with five 
times its weight of benzoic anhydride at 130—140° for 1\ hours, 
crystallises in small, white tables, melts at 164—165°, and is very 
sparingly soluble in ether and light pefcrolenm, sparingly soluble in 
benzene and cold alcohol. The £e£rahfiwz 0 ?/Z-derivative, C^HulSTiEz^ 
prepared by heating the tetramine with nine times its weight of ben¬ 
zoic anhydride at 220 ° for an hour, crystallises in small, granular or 
prismatic, white forms, melts at 147—148°, and is readily soluble in 
benzene, alcohol, and warm ether. 

Diparatolylamidomethy lenorthop heny le n ediam we> 

C 8 H 4 <^>C(1TH-C,H,) 2 , 

is formed under like conditions from carbodiparatolylimide and ortho¬ 
phenylenediamine, and crystallises from benzene in white needles or 
slender prisms, melts at 186—187°, distils at a temperature above 
400° without decomposition, and is almost insoluble in light petro¬ 
leum, readily soluble in hot alcohol and benzene. The hydrochloride , 
2C 2 iHs3$4,3HC1, crystallises in lustrous, white needles and is readily 
soluble in water and alcohol; the platinochloride , 4C 2 iH 22 II 4 ,3H 2 PtCl 6 
4 - 8 H 0 O, is a reddish-yellow, microcrystalline, powder; the sulphate , 
crystallises in needles, and is sparingly soluble in 
cold water. - - W. P. W. 

Benzaldehyde. By A. Pikner (Per., 22, 1598—1600).— Bern- 
alimide, C 42 H 37 N 3 O 4 , is formed when benzaldehyde is boiled for 
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hours in a reflux apparatus with about twice its wo?o-u $ 

and r vfS S0 Uble h hofc alcoi °l. acetic acid, benzene alien® *7 

Instead of benzahmide, a compound -was obtained _ 

tbe ordinary solvents * ^ benzali mide, was sparingly soluble in 

W. P. W. 

Synthesis of Indene-derivatives. By W v Mittvr a 

rttSnThvdLc? 2 ’ 183 °^ 18 ^)'-^^cL%W«fScMt 

1886 701 ^ 799 ) and^^" 11 ' 1 ^ 6 ^ 1111 ' 16110 b 7 drocbl oride (Abstr. 
cuprous chloride heftef tV“l* d T^Prf- t0 * 8ol ^»* 
under a pressure of 720 l an / “ ml bollu ^ at about 240° 
acid with a dull rose-red^oW dl ® solves « concentrated sulphuric 
acid (1 part of acid containing 'fiJi* 0xldatl ° n J 1 ^ <* llute citric 
2 parts of water), it yields 1:2^4 of ., nitl ‘ ic acid and 

Metamtro- a -ethylcinnamaldehyde, NoJcsHyCHiOEt-rOTT r> 
conditions under 

water; solublein alcXl Zd St\Zf a"* is iaM,tt &.in 

Ss sm^fsid. b r r ? r ™ 1 s 

lustrous scales, melte at 89“ L* * “ in large, feebly 

soluble in coldwater rfadilV solubl f C odour ’ and is in ‘ 

saJts of this base, the’ liydrochloridl and , aud etber - Of the 

by their sparing solubility in cold tater d phate are di stmguish e d 

f™, bet wh„;S r™S“2 d *' “? ld >» ebleihed 

ducts it can be reduced with tin and hvd!^i l* ? COndeosation P*>- 
awiidoisopropylindene. CLH, N" Th;« y^ocblonc acid, and yields 

84-,„d7«Z ™U.S,SS ea T i.'^““ e8 “ »* 

«£s«sr to "S“" d *»«<*pb»o» 

ride 1™4 ttreZ”“r^d,” e T f dT„„,', B r 1 *^™ «Ulo- 
light, flocculent precipitate n-f^+ha « d ©posits, after standing, a 
cro precipitate 0 f the composition OUPh*OCl,-PO(OH)“ 
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This substance is almost insoluble in benzene and chloroform, fairly 
soluble in ether, and dissolves readily in alcohol or in boiling water, 
crystallising from the latter in silky tufts and in very fine needles 
which melt at 152—158°, and decompose at a higher temperature 
into phosphoric acid and dichloracetophenone. It is a bibasic acid, 
reddening litmus, decomposing carbonates, and forming a crystalline 
calcium salt; fuming nitric acid is almost without action on it. 

T. G. 2ST. 

Halogen-derivatives of Toluene and of Benzoic Acid. By 
0. Willgerodt and H. Salzmann («/. pr. Ghem . [2], 39, 465—484).— 
The products of the action of chlorine on bromtoluenes, and of 
bromine on chlorfcoluenes were studied, these products then being 
Converted into the corresponding derivatives of benzoic acid, in order 
to obtain some knowledge of their structure. 

The chlorination or bromination takes place easily and rapidly in 
the presence of metallic iron, and the use of this substance is advised 
for sach purposes. 

As regards the oxidation to benzoic acid derivatives, it was found 
that neither dichromate and sulphuric acid, nor chromic acid and 
acetic acid could be used, as both of these mixtures caused a complete 
oxidation. 

A dilute neutral solution of potassium permanganate gave the 
desired result, but the time required was considerable. The method 
filially adopted was to heat the substance to 150—2u0° for 8—10 hours 
in a sealed tube, with four or five times its weight of 20 per cent, 
nitric acid. 

The general plan is as follows. A cHortoluene is treated with 
bromine, or a bromtoluene with chlorine, and the resulting product 
purified as far as possible by distillation. This product, generally a 
mixture, is oxidised to the corresponding derivatives of benzoic acid; 
these are converted into the barium salts, which are then separated 
by fractional crystallisation. Prom the barium salt, the silver, 
copper, and iron salts were prepared, and finally, from ail of these 
the acid was set free by treatment with hydrochloric acid. 

By this means four different chlorobromobenzoic acids were obtained, 
namely:—(1.) Metachloroparabromobenzoic acid, [Br: Cl: GOOH =: 
4:3; I], melting at 170°, known to have this formula because it is 
prepared from parabromotoluene, which can only give rise to this 
acid, and (2) below. The barium salt crystallises in warty aggre¬ 
gates, the silver salt in well-marked needles. (2.) The 4:2:1-acid 
melting at 156°, prepared from both parabromo- and orthoehloro- 
toluene. 3?he barium salt crystallises with 3H 2 0 in nodular masses ; 
the silver salt also in spherical aggregates. The 6:2: 1-acid, melting 
at 132°, prepared from orthochloro- and otibobromotolueue. The 
barium salt crystallises in needles with 1 mol. H 3 Q. (4.) The 
2:4: 1-acid, melting at 217°, prepared from both orthobromo- 
aud parachloro-toluene. The barium salt crystallises in small 
needles with 4H,0. Of these four acids, Olaus and Pfeifer {.Ber 
5, 656) have previously prepared three, namely:—(1), (2),, and 
probably (4), , , 

-Prom the method of preparation of these acids, the following con- 
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elusions are drawn, Parabromotoluene, when chlorinated, gives 
meta- and ortho-chloro-derivatives (the former in larger quantity), 
and finally acids (2) and (1). Orthochlorotoluene, when brominated, 
gives para- and ortho-brorao-derivatives, and finally acids (2) and (S). 
Orthobromotoluene, when chlorinated, gives para-, and orthochloro- 
derivatives, and finally acids (4) and (3), Parachlorotoluene, .when 
brominated, gives orthobromo- and other derivatives, and finally (4) 
and other acids. 

If the mixture of ortho- and meta-chloroparabromotoluene is dissolved 
in nitric acid, and the solution poured into water, a considerable 
quantity of a solid mononitro-derivative of metachloroparabromo- 
toluene melting at 61° is obtained, and also a small quantity of a liquid 
which probably contains mononifcro-orthochloroparabromotoluene. 

A mixture of bromorthochlortoluenes treated in a similar manner 
crave a solid nitrobromorthochlorotoluene melting at 68°, and also a 
liquid compound. 

By partial sulphonation of the mixture of chloroparabromotoluenes, 
two sulpbonie acids were obtained, and the residue gave on oxidation 
large quantities of orthochloroparabromobenzoic acid. . 

A solid diehloro parabromotoluene, melting at 87°, was obtained by 
the continued action of chlorine on parabromotoluene. It dissolves in 
nitric acid, forming a mononitro-derivative which melts at 106°, and 
on oxidation it is converted into a dichloroparabromobenzoic acid 
melting at 168°. The barium salt of this acid crystallises in slender 
needles with 3 mols. of water, and is soluble in hot water, but not 
easily in cold. The silver salt forms rosette-shaped masses of 
needles. 

The diehlorobromotoluene has probably the formula C e H 2 MeClBrCl 
= 1 : 2 : 4 : 5, for it is obtained from both ortho- and meta-chloro¬ 
parabromotoluene, and on treatment with sodium and methyl iodide a 
small quantity of symmetrical tetramethylbenzene was obtained. 

Dibromorthoeblorotoluene was obtained by the action of the requi¬ 
site quantity of bromine on orthochlorotolnene; it melts at 100°, and 
has the formula C 6 H 2 MeClBrBr =s 1 : 2 : 4 : 6, since it is obtained 
from both ortho- and para-bromorthochlorotolnene. Oxidised with 
nitric acid, it gives the corresponding benzoic acid, melting at 182°. 

Trichloroparabromotoluene was obtained by the continued action of 
chlorine on parabromotoluene; it melts at 55—60°, and is possibly a 
mixture. It dissolves in nitric acid,. giving a mononitro-derivative 
melting at 162°. The corresponding benzoic acid melts at 152°, and 
is but little soluble in water; its barium and silver salts were 
prepared. * 

Tetracbloroparabromotoluene was obtained by the chlorination of 
parabromotoluene; it melts at 213°. It is only with great difficulty 
oxidised to the corresponding benzoic acid; this melts at 198°, and is 
very little soluble in water. 0. F. B. 

Bromination of Orthacetylamidobenzoic Acid. By H. Alt 
(Ber 22, 1643—1647).— In order to determine the position in the 
benzene molecule taken up by bromine when two substituents, the 
radicles COOfi and ’N'HAc, are already present in an ortho*position, 
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the author has examined the bromo-derivative obtained by Jackson 
on brominating orthaeetylamidobenzoie acid (Abstr,, 1881, 785), 
and finds, as was to be expected, that it has the constitution 
[OOOH : NHAc : Br = 1 : 2 : 5]. On hydrolysis, this bromorth- 
acetylamidobenzoie acid yields an amido-aeid, which melts at 
211*5—212°, and gives an apple-green copper salt, but in other 
respects, such as the water of crystallisation of its salts, agrees with 
the 1:2; 5-acid described by Hubner and Petermann (Annalen, 149, 
138). The lower melting poiut (208°) and light blue copper salt 
obtained by these authors from their acid must have been due to 
impurity, inasmuch as metabromorthacetoluidide, [Me : NHAc : Bu = 
1:2:5] {Annalen, 252, 318), on oxidation with potassium perman¬ 
ganate and subsequent hydrolysis, is converted into an amido-acid 
identical with that obtained from Jackson’s acid. W. P. W. 

Bromotoluic Acids. By A. Claus and H. Kunath (J. pr. Client. 
[2], 39, 485—490).—Hitherto the constitutions of only three, or, at 
most, four, monobromotoluic acids were known with certainty, 
namely, Me : Br ; COOH = 4:3:1; =2:6:1; =3:2:1; and 
= 3:4:1. The antbors have now prepared the 4:2:1, 2:5:1, 
and 2:4:1 acids; the nitrile was prepared from the corresponding 
hromotoluidine by Sandmeyer’s reaction, and converted into the acid 
by boiling with potash: the first reaction gave a yield of about 30 to 
40 per cent, of the amine used; the second went quantitatively. 

Orthobromoparatoluic Acid , [Me : Br : COOH = 4:2: 1].—The 
hromotoluidine, prepared by brominating the acetyl-derivative of 
paratoluidine, boiled at 240° ; the nitrile melts at 47 Q , is insoluble in 
water, soluble in alcohol, and volatilises with steam. The acid melts 
at 140°, and is soluble in water and alcohol. The ammonium, potas¬ 
sium (with 4 mols. H 2 0), sodium (3 mols. H 2 0), calcium (2 mols. H ? 0), 
and barium (6 mols. H a O) salts are soluble in water; the silver and 
lead salts form white, the copper a light-blue, precipitate. 

Metabromoparatoluic acid, [Me : Br : COOH = 4:3:1], melting 
at 204°, was also prepared by the authors from the corresponding 
toluidine; the nitrile melts at 44°, and is soluble in alcohol and ether. 

Metabromorthotoluicacid, [Me: Br: COOH = 2:5:1 ].—The nitrile 
melts at 42°, it is insoluble in water, soluble iu alcohol and ether, and 
volatilises with water vapour. The acid melts at 118°, and is identical 
with that obtained by Glaus and Pieszcek (Abstr^ 1887, 240) by the 
oxidation of bromethyltoluene. It is soluble in alcohol, ether, and 
hot water, but not in cold water. The salts of the alkali metals are 
fairly soluble in water, tho.se of barium and calcium are less soluble; 
whilst the copper salt forms a green, the silver and lead salts are 
white, precipitates. 

Parabromorthotoluie acid, [Me : Br ; COOH = 2:4:1 ], prepared 
also by Nourisson (Abstr., 1887, 668)., The nitrile melts at 70°; the 
acid melts at 187°, and appears to be identical with that which Jacob¬ 
son obtained (Abstr., 1884,142) from the oxidation of bromortho-xylene, 
and to which he erroneously assigned the composition 5:2:1. The 
acid is but slightly soluble in "water; the calcium salt is easily soluble, 
and crystallises, as Jacobson also found, with 2 mols. of water. 

' ' ' ' . , ’ \ C, P. B. 
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• Chloroparatoluie Acids, By A. Claus and N. Datidsjbn ( J . pr. 
Chem. [2], 39, 491—498).—The acids were prepared from their 
nitriles, which were prepared from the corresponding toluidines by 
Sandmeyer’s reaction. 

Qrthoehloroparatoluic acid, [Me: Cl: COOH := 4:2:1]. The nitrile 
melts at 61—62° ; it is insoluble in water, hat soluble in alcohol; when 
boiled with potash, it gives first the amide of orthochloroparatoluic 
acid (crystals of which are deposited when the boiling is stopped at 
the end of 1— 2 hours), and finally, after continued boiling, the acid 
itself. The acid melts at 155°; it is soluble in water, alcohol, ether, 
<$bc., and it appears to be identical with the acid* obtained by Fileti 
and Crosa ( Gazzetta , 16, 269) as a bye-product in the oxidation of 
chlorocymene. The ammonium, potassium, sodium (with 1 mol.H 2 0), 
calcium (2 mols. H 2 0), and barium (5 mols, H 2 O) salts are very soluble 
in water; the silver salt is hardly soluble in alcohol and cold water, 
but easily in hot water, from which it crystallises out in brilliant 
anhydrous plates. 

The amide, prepared as above described, is almost insoluble in water, 
but dissolves in hot alcohol; it melts at 182°. It can be boiled with 
water for hours without undergoing hydrolysis. 

The action of nitric acid on orthochloroparatoluic acid gives one 
dinitro- and two mononitro-derivatives. After remaining for some 
time with cold fuming nitric acid, almost pure crystals of the acid 
K0 2 : Me : 01: COOH 5 : 4 : 2 : 1 separate; these melt at 180°, 
and dissolve in water and alcohol. From aqueous solutions, crystalline 
plates are deposited, from alcoholic solutions, slender prisms which 
afterwards change to the other form. The barium salt crystallises 
with 3 mols. H 2 Q ; the ammonium salt is soluble in water. 

The second mononitro-derivative was not obtained in sufficient 
quantity to furnish any trustworthy data. The dinitro-derivative, 
[COOH : Cl : Me : (F0*) a = 1 : 2 : 4 : 3 : 5], melts at 233°, and 
dissolves in alcohol, but hardly at all in water. The barium salt 
crystallises with 3 mols. H 2 0 in large, brilliant prisms. 

Metachloroparatoluic acid, [Me : Cl : COOH 5 = 4 : 3 : 1], prepared 
like the orthoehloro-compound, melts at 199°. The nitrile melts at 
48°, and sublimes easily; it is soluble in alcohol. The amide dissolves 
both in hot water and in alcohol; when boiled with water, hardly any 
of it is converted into the acid ; with potash, however, the conversion 
is complete. The ethyl ether was also prepared; it is a liquid boiling 
at 150°. 

Nitro-derivatives of this acid are to he described in a later paper. 

c. f. b. 

Behaviour of Ammonia and Organic Bases with Sodium 
Fhenoxyaeiylate. By E. Erlemeyer (Bet., 22, 1482—1483).— 
Fhenylumidolactic acid, HH 2 *CHPh*CH(OH)*GOOH, is obtained when 
sodium phenoxyacrylate is dissolved in ammonia, the solution evapo¬ 
rated at the ordinary temperature, and the residue reerystallised from 
alcohol; it decomposes at 220—221°. 

FMntjfyiperidt/llactic acid, C s NHjo*CHPh*CH{OH)*OOOH, prepared 
by treating sodium phenoxyacrylate with piperidine in aqueous solu¬ 
tion, decompose^ at 244°., „ 
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Aniline also combines with sodium phenoxyacry 7 ate, forming a 
crystalline additive compound, -which is decomposed by hot acetic 
acid, yielding anilidolactic acid. F. S. K. 

The Orthoeonnmric and Orthocoamarinic Series. By W. v. 
Miller and F. Kinkeltn (Ber., 22,1705—1715).— Orthonifrocomnarin, 
[N0 2 : OH : COH =1:2:3], was prepared from orthonitrosalic- 
aldehyde by Perkin’s reaction. It crystallises from benzene in prisms, 
from aleobol in needles, and melts at 191°. It dissolves in boiling 
dilute caustic soda or sodium carbouate, and the solution, when acidi¬ 
fied, yields orthonitrocoumarinic acid , C 9 H 7 1N0 5 . This acid, which is the 
iirst free coumarinic acid obtained, is easily soluble in hot alcohol, 
from which it crystallises in long, yellow prisms. When heated 
quickly* it melts at 150° with evolution of water. It is easily soluble 
in dilute ammonia, and evolves carbonic anhydride when added to 
dilute sodium carbonate. When kept under water or alcohol, it is 
slowly reconverted into the anhydride, and this change is quickened 
by gentle heating. Its salts are easily prepared and are all explosive. 
The basic sodium salt , forms red, hygroscopic prisms, 

sparingly soluble in absolute alcohol; the barium salt , C 9 H{>l$F0 6 Ba -f- 
3pl 2 0, crystallises in red needles; the silver salt , C 9 H 6 NO$Ag,>, forms 
purple-red crystals. All attempts to obtain oiThonitrocarbostyri 1 
from orthonitrocoumaiin by beating it with alcoholic ammGnia failed, 
brown decomposition prodncts being formed. 

The dimethyl salt , CnHn^Os, was obtained by the action of methyl 
iodide on the silver salt. It is easily soluble in ether and hot alcohol, 
and crystallises in prisms melting at 69°. WTien heated with dilute 
caustic soda, it loses both methyl-groups, and is entirely converted 
into sodium orthomfroeoumarinate. Even an excess of dilute sodium 
carbonate effects this remarkable separation of the met boxy methyl, 
fcut if an excess of the methyl salt is used, the resulting product is a 
mixture of orthonitrocoumarinic acid and the monomethyl ether , 
CioHgISrOfi. This is easily soluble in aleobol, crystallises in plates, and 
melts at 135—136°. It is readily converted into orthonitrocoumarinic 
acid by dilute alkali or alkaline carbonate. 

With a view to compare the behaviour of the corresponding 
coumaric'derivatives, the silver salt of nitrosalicaldehyde was treated 
with methyl iodide. The orthmitromefha&yhevizaM<ehyde ihm obtained 
crystallises in, yellow needles melting at 102°. It was then converted 
by Perkin’s reaction into orihnniiromethylcoumaric ( orthonitrometJioxy - 
cinnamic ) acid, OmHbNOs, which forms yellow needles, soluble in 
boding alcohol and melting at 193°. The silver salt of this acid* 

, when treated with methyl iodide, yielded the dimethyl sali % CnHuNOs, 
This crystallises from boiling alcohol in needles, and melts at 88—89°. 
When treated with dilute alkalis, this substance undergoes the normal 
decomposition, losing its carboxylic methyl group, and it is only when 
long-continued treatment with strong, boiling, alcoholic soda is re¬ 
sorted to that the methoxy* methyl group is separated. Orthmitro- 
<mmarh>acid, C 9 H 7 N0 5 , is readi’y soluble in boiling alcohol, forms 
yellow crystals, and melts with decomposition at *241—242°. ^Neither 
when heated with water or alcohol, nor even with aqueous hydro- 
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bromic acid saturated at 0°, does this acid yield a lactone like its 
isomeride. 

When methyl orthonitromethylcoumarinate is heated with dilute 
alcoholic ammonia at 100°, it is mainly converted into the ammonium 
orthonitrocoumarinate, but when heated for four hours at 150—160° 
with alcoholic ammonia saturated at 0°, nitramidocinv amide, 
kOvCeH 3 (NH 2 )*CH:CH*CONH 2 , is formed. This amide, when 
heated with aqueous hydrochloric acid at 130—140°, yields ammonia 
and orthonitrocarbosiyril. The latter is easily soluble in alcohol and 
boiling water, crystallises in yellow prisms, and melts at 168°. It is 
easily soluble in mineral acids and dilute alkalis. Its platinochloride 
crystallises in minute needles. It is not identical with either of the 
three nitrocarbostyrils described (Abstr., 1885, 1139) by Eriedlander 
and Lazarus. 

These results show that there are two isomeric nitrohydroxy- 
cinnamic acids [N0 2 : OH : CH == 1:2:3]. Attempts made by 
v. Klobukow to determine their molecular weights showed these to be 
identical, so that the isomerism seems to be similar to that of the 
coumaric and coumarinic series generally. 

During these researches the authors have noticed that the coumaric 
acids are very unstable towards acids. Their behaviour in this 
respect is under examination. L. T. T. 


Transition from the Coumaric to the Quinoline Series. By 
W. V; Miller and E. Kinkelin ( Ber 22,1716—-1718).—Although the 
authors were unable to pass from the coumaric to the quinoline series 
with orthonitrocoumaric or orthonitroconmarinie acids, they have 
effected this transition with nitromethostycinnamaldehyde , OiqHsNO*. 
This was prepared from orthonitrocoumaraldehyde (Absti\, 1887,939) 
of m. p. 133°. It crystallises from alcohol in yellow prisms which melt 
at 115°. When oxidised with silver oxide, it yields orthoni trome thy I - 
conmaric acid (see preceding Abstract), and therefore belongs to the 
coumaric series. When heated with alcoholic ammonia at 130—140° 


for 3—4 hours, orthonitroquinoline (together with much resinous 
matter) is obtained. Tbe reaction evidently takes place in two 


stages, as in the cold an ammonia additive compound is formed. 

mi ^ ^ ~. i j , ch:ch*c*o— co 

The aathors have subjected the compound * ry. nr r W tvttt 


scribed by Eritsche ( Jahresb.fpr. Ghem 1879, 288), to the action of 
zinc-dust, and have obtained a very feebly basic substance boiling at 
190—210°, which is under investigation. L. T. T. 


Synthesis of Phenylpyruvie Acid. By E. Erlenmeyer (Ber., 
22,1483—1484),— Ethyl phenyhyanopijruvate , CN'CHPbCQ’CQOEt, 
is formed when benzyl cyanide is treated with ethyl oxalate and 
sodium or sodium etboxide, and the resulting ethyl sodophenylcyano- 
pyruvate decomposed with acids. It crystallises in rectangular plates, 
melts at 129—130°, and alcoholic solutions give a green coloration 
with ferric chloride. It dissolves unchanged in cold alkalis and 
alkaline carbonates, but, when the alkaline solutions, are warmed or 
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kept for a long time, it is decomposed into benzyl cyanide and oxalic 
acid. When boiled with dilate sulphuric acid (1 : 10), carbonic 
anhydride is evolved and phenylpyruvic acid (compare Wislicenus, 
Abstr., 1887, 587), melting at 153—155 u , separates on cooling in 
small, rhombic, or hexagonal plates. 

Quinaldine reacts with ethyl oxalate in the same way as benzyl 
cyanide. F. S. K. 


Acetyl-derivatives of Quinie Acid. By E. Erwig and W. 
Koenigs (Ber., 22, 1457—1464).— Triacetylquinide , 

C 6 H t (OAc) 3 <? 0 , 


can be obtained by boiling quinie acid (10 grams) with acetic anhy¬ 
dride (70 c.c.) for several hours. The yield of the pure substance is 
8 grams. It separates from hot water or alcohol in colourless crystals, 
melts at 132°, and is only sparingly soluble in cold water, alcohol, 
and ether, and almost insoluble in carbon bisulphide and sodium car¬ 
bonate. Molecular weight determinations by Raonlt’s method in 
glacial acetic acid solution gave 298 as the average of three experi¬ 
ments. The formation of triacetylquinide may be employed for the 
identification of small quantities of quinie acid. 


Iso triacetylquinide, 


C 6 H,(0Ac) 3 <? 0! 


is formed when quinie acid 


is heated with acetic anhydride (10 parts), first at 170° for some time, 
and then at 240—250°; it is also obtained when triacetylquinide 
(m. p. 132°) is heated with acetic anhydride at 240° for some hours. 
The yield of pure substance is 50 per cent, of the quinie acid employed. 
It crystallises from boiling alcohol, melts at 139°, and resembles the pre¬ 
ceding compound in its behaviour towards solvents. Molecular weight 
determinations gave results in accordance with the above formula. 

Tetraeetylquinic acid, CeB^OAc^COOH, can be prepared by treat¬ 
ing quinie acid (5 grams) with acetic anhydride and a trace of zinc 
chloride, and, as soon as the first energetic reaction is at an end, 
boiling the mixture for 10—15 minutes. The resulting solution is 
evaporated to dryness, the residue mixed with water, shaken with 
ether, and the washed ethereal extract agitated with sodium carbonate 
solution; the alkaline solution is separated, acidified with dilute sul¬ 
phuric acid, extracted with ether, and the ethereal solution washed, 
dried, and evaporated. Tetraeetylquinic acid remains as a syrup, but 
gradually solidifies to a colourless, crystalline mass, melting at about 
130—136°. It is readily soluble in hot water and most ordinary 
solvents, but only sparingly in carbon bisulphide, and almost insoluble 
in light petroleum. The salts are readily soluble. The silver salt, 
CisH^GioAg, forms colourless, spear-shaped crystals, and is readily 
soluble in water and alcohol, but insoluble in ether; it quickly turns 
yellow on exposure to light. The ethyl salt, prepared by treating the 
silver salt with ethyl iodide in alcoholic solution, separates from hot 
water in colourless scales, melts at 135°, and is only moderately 
soluble in cold alcohol and ether. This salt is identical with the 
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compound obtained from ethyl quinate by Fifctig and Hillebrand 
(Ahstr., 1879, 159). 

When quinic acid (2 grams) is heated with acetic anhydride (15 
grams) for 10 hours at 170°, triacetylquinide and tetracetylqninic 
acid are formed. Hesse’s tetracetylquinide (Abstr., 1880, 317) is 
probably a mixture of these two compounds. F. S. K. 

Orthosulphobenzoic Acid and its Derivatives. By I. Bemsen- 
and A. B. L. Dohme ( Amer . Ghem . J., 11, 332—348), — This acid is 
best prepared by boiling commercial “ saccharin ” with dilute hydro¬ 
chloric acid, when it is split up into acid ammonium orthosulpho- 
benzoate and parasulphaminebenzoic acid ; the latter, being insoluble, 
is filtered off; the acid ammonium salt is mixed with twice its weight 
of phosphorous pentacbloride, the mixture washed, the heavy yellow 
oil boiled with water till decomposed, and the solution evaporated to 
dryness. It forms colourless orthorhombic crystals (with 4 mols. 
H a O), very soluble in water, slightly hygroscopic, and melting at 
68—69°; the anhydrous acid melts at 130°, at which temperature it 
partially sublimes as long needles containing 2 mols. H 2 0. 

00 

Orthosulphobenzoic anhydride , C 6 H 4 <^gQ >0, obtained by heating 

the acid with phosphoric anhydride at 130°, forms transparent 
needles or rhombs melting at 128°. 

The following salts are described together with their crysiallo- 
graphical forms: the normal barium salt (2 mols. H 2 0), the acid 
barium salt (4| mols. H 2 0), the normal calcium salt (5 mols* H 2 0), 
the acid calcium salt (6 mols. H a O), the normal ammonium salt, the 
normal potassium salt (2 mols. H 2 0), the normal silver salt, the silver 
ammonium salt, the normal copper salt (3| mols. H 2 0), and the normal 
magnesium salt (# mols* H s O). 

The chloride , SO,>C1*C 6 H 4 *COC1, is a colourless insoluble oil, which 
crystallises from ether in long orthorhombic prisms melting at 73°. 

The acid ethereal salts are made either by boiling the above chloride 
with the alcohol or by passing dry hydrogen chloride through 
solutions of the acid in the alcohol. The normal ethereal salts are 
made from the silver salts of the acid ethereal salts. The following 
are described : the acid methyl salt, the barium methyl salt, the silver 
methyl salt, the acid ethyl salt, the barium ethyl salt, the dimethyl silt, 
the diethyl salt, the ethyl methyl salt, and the methyl ethyl salt* When 
treated with water, the normal ethereal salts lose the alkyl-group 
which is combined with the sulphuric acid residue, leaving the acid 
ethereal salt. 

The substance obtained by Brackett by treating benzoic sulpbimide 
successively with phosphorous pentachloride and methyl alcohol 
(Abstr.,' 1888,, 283) is methyl orthosulphamine-benzoaie , , 

NH 2 -SQ 2 ’C 6 H 4 -COOMe. 

JEthyl orihosulphaminc-benzoate is identical with the ethereal salt 
described by Fah!berg and List (Abstr., 1887, 835). Propyl orthos 
sulphaminowenzoate was also obtained. 

Orthomhphamine-benzoic anilide, NH 2 *S0 2 *0 6 H4*C0N‘HPh, obtained 
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by beating either benzoic sulphimide or the above methyl salt with 
aniline, forms short, white, crescent-shaped Deedies melting at 189°. 

Orthosulphamine-benzoic orthotoluide , 

3SrH 2 *S0 2 *C6H 4 *C0-lsrH*C 6 H4Me, 

obtained by using orthotoluidine instead of aniline, forms radiated 
white needles melting at 193°. The paratolmde forms short, white 
needles melting at 202°. 

When benzoic sulphimide is heated with phosphorous pentachloride 
in a sealed tube at 160°, it is converted into orthochlorophenyl cyanide. 

A. G*. B. 

Iodophenolsulphordc Acids: Iodoquinones. By F. Kehr- 
55ann (/. pr. Chem. [2], 39, 392—402; compare Abstr., 1888, 595, 
841 ).—Orthlodothymolparasulplionic acid, [OH : Pr : S0 3 H : Me : I = 

1 : 2 : 4 : 5 : 6], is obtained as its primary potassium salt by acting on 
potassium thymolparasulpbonate (1 mol.) with iodine (1 atom) and 
iodic acid. It forms crystals which are soluble in water, melt at 80° 
in their water of crystallisation, and decompose at 120°. The 
potassium salt (with 2 mols. H 2 0), the barium , silver , and copper sabs 
are described. By treating this sulphonic acid or its salts with strong 
nitric acid, dinitrothymol, [OH : Pr : Me : (H0 2 ) a = 1 ; 2 : 5 : 4 : 6], 
is obtained. 

Orihiodopropylmdhylquiiwne, [0 2 : Pr : Me : I = I : 4 : 2: 5 : 6], is 
obtained when a sulphuric acid solution of a salt of the above sul¬ 
phonic acid is treated with chromic acid. It crystallises in brilliant 
yellowish-red prisms which melt at 61° and are soluble in the usual 
organic solvents. The corresponding quinol , obtained by reducing 
this quinone with stannous chloride, forms colourless prisms, melting 
at 74* and easily soluble in organic solvents. 

lodopropylmetliylquinonemonoxime , [O : Pr : HOH : Me : I = 
I : 2 : 4 ; 5 : 6], is formed when a solution of the above quinone in 
75 per cent, alcohol is heated for two hours with an excess of 
hydroxylamine hydrochloride. It crystallises in long, yellow prisms 
and needles, soluble in alcohol and ether, insoluble in cold water; it 
melts and decomposes at 130° ; its alkaline solution is reddish-yellow. 
The socZwm-derivative forms insoluble, greenish-yellow laminae; the 
uce^^-derivative crystallises in beautiful, golden-yellow needles, melt¬ 
ing at 69—70°, and soluble in all organic solvents. 

lodoamidatliyMol, [OH ; Pr : HH 2 : Me : I = 1 : 2 : 4; 5 : 6], is 
obtained when the above oxime is treated with the calculated quantity 
of stannous chloride, as a stannochloride which crystallises in large, 
colourless prisms, turning violet after a time. The pure thymol was 
not obtained. 

Meiaiodomeihylquinone^ [0 2 : Me : I = I : 4 : 2 : 6], obtained as 
previously described (Abstr., 1888, 842), melts at 116—11When 
reduced with stannous chloride, it yields the corresponding quinol , 
which crystallises in soft, silky aggregates of needles, soluble in 
organic solvents, and melting at 110—111°. With hydroxylamine, it 
yields the monoxime ; this crystallises in aggregates of short, yellow 
prisms, soluble in alcohol and ether, insoluble in water, and melting 
with decomposition at 156°. 

, you. lyi. 3 9 
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When potassium metacresolparasulphonate (Abstr., 1888, 281) is 
iodated with 2 atoms of iodine, potassium diiodometacresolparasuU 
phonate ' [OH : I 2 : Me : S0 3 H = 1 : 2 : 6 : 3 : 4] is obtained; it 
forms brownish tabular crystals, soluble in hot water. The barium 
salt was obtained, and from this the free add , which crystallises in 
small needles, easily soluble, and decomposing at 70°. When this 
acid is reduced with chromic acid, it yields metadiiodomethylquinone 
[0 2 : I 2 ; Me = 1 : 4 : 2 : 6 : 3] ; this crystallises in garnet-red 
laminse, melts at 112—113°, sublimes with partial decomposition, and 
is easily soluble in organic solvents,* it yields trinitrometaeresol 
(m. p. 104—105°) when treated with cold concentrated nitric acid. 

A. G-. B. 

Behaviour of Alkyl-halogen Compounds towards Ethyl 
Sodephenylsulphoneaeetate. By TL Otto and A. Rossing 
(Ber 22, 1447—1453).—The authors treated ethyl phenylsulphone- 
acetate with sodium ethoxide and ethyl iodide exactly as described by 
Mkhael and Palmer (Abstr., 1885, 987), but the only product was 
rreihylphenylsulphone. They repeated the experiment under varied 
conditions, and also tried to prepare the allyl- and benzyl-derivatives 
which have been described by Michael and Valmer Qoc, dt), and 
Michael and Comey (Abstr., 1884, 319). As all the experiments 
were unsuccessful and only resulted in the production of methyl- 
phenylsulphone, the authors leave the matter to be explained by 
Michael, Comey, and Palmer. F. S. K* 

Short Communications. By R. Otto and A. Rossing (Ber 22, 
1453—1455}.—When ethyl sodophenylsulphoneacetate is heated, a 
thick oil distils and the residue consists of tarry matters, sodium 
sulphide and sodium carbonate. The oily distillate contains phenyl 
mercaptan, phenyl sulphide, ethyl phenyl sulphide, and methyl- 
phenylsulphone. The decomposition product (m. p. 85°) described 
by Michael and Comey (Abstr., 1884, 319) is impure methylphenyl- 
sulphone. 

When sodium benzenesulphinate (2 mols.) is boiled with sodium 
dibromhydrocinnamate (1 mol.) in alcoholic solution for four days, 
a-bromocinnamene, cinnamic acid, and other products are formed, 
but diphenylsulphonehydrocinnamic acid is not obtained. 

F. S. K 

Action of Sulphuric Acid on Symmetrical Bromopseudo¬ 
cumene. By 0. Jacobsen (Ber,, 22, 1580—1586).—When finely 
powdered symmetrical bromopseudocumene [Me 3 : Br s= 1 : 3 : 4 : 6J 
is gradually added to about five times its weight of slightly fuming 
sulphuric acid at a temperature not exceeding 20—25°, and the solution 
allowed to remain at this temperature, sulphonation slowly ensues and 
is complete at the end of four weeks. A mixture of two sulphonio 
acids in approximately equal proportions is obtained, but these are 
derivatives not of the symmetrical but of the consecutive [Me&: Br 
= 1 ; 3 : 4 ; 2] bromopseudocumene: isomeric change having taken 
place during the sulphonation. In addition to these acids, a very 
small proportion of tribromopseudocumene was also foriaed, together 
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with a similar amount of a compound which crystallised in compact, 
prismatic forms, melted between 215° and 235°, and gave on analysis 
figures pointing to the formula Ci 8 Ht 9 Br 3 , but no trace of a sulphonic 
acid of sy mm etrical bromopseudocumene could be' detected. The 
mixed sulpbonie acids can be separated by repeated fractional crys¬ 
tallisation of the calcium and then of the sodium salts, and the latter 
further purified by crystallisation from large quantities of alcohol. 
The corresponding salts of the two acids, however, so closely resemble 
one another that it is impossible to determine their purity except by 
reducing them to the corresponding pseudocumenesulphonates which 
are well-characterised and can readily be separated when mixed. 
The salts of bromopsendocumenesulphmic acid , [Me 3 : Br : S0 3 H = 

1 : 3 ; 4:2: 6], are as a rule sparingly soluble in cold water; the 
sodium, salt, with 1 mol. H 2 0, crystallises from its concentrated aqueous 
solution in small, fiat prisms or needles and from a dilute solution in 
well-formed tetragonal or hexagonal scales; the potassium salt, with 
1 mol. H a O, forms rhombic or hexagonal scales or tables; thj 
ammonium salt crystallises in small, anhydrous, hexagonal scales or 
tables; the calcium salt, with 3 mols. H 2 0, crystallises in long, fiat 
prisms; the barium salt crystallises in arborescent groups of small 
needles or prisms; the magnesium salt, with 2 mols. H s O, forms 
rhombic or hexagonal scales; the amide crystallises from alcohol in 
long, spear-like needles and melts at 185°. The salts of bromopseudo - 
cumenesulphonic add, [Me 3 : Br : S0 3 H = 1 : 3:4:2: 5], are, as a 
rule, somewhat more soluble in water than those of the isomeric acid; 
the barium salt crystallises in small, compact, rhombic tables, and 
the magnesium salt, with 4 mols. H 2 0, crystallises in long, bair-like 
needles, but with these exceptions the salts of this acid resemble 
those of its isomeride in crystalline form and contain like amounts of 
water of crystallisation, whilst the amide also resembles its isomeride 
in appearance and solubility, but melts at 194*5°. W\ P. W. 

Action of Sulphuric Acid on Symmetrical Iodopseuoto- 
cumene, Bj C. Kurzel (Per., 22, 1586—1588).—The solution 
obtained by shaking symmetrical iodopseudocumene, [Me 3 : I = 

1 : 3 ; 4: 6 ], with concentrated sulphuric acid at the ordinary 
temperature becomes dark in colour when allowed to remain for some 
time, and deposits a semi-finxd mass which when separated, washed 
with water, and distilled in a vacuum, is found to consist of two di- 
iodopseudocumenes. Of these, one crystallises from alcohol in colour¬ 
less, compact, rhombic tables, melts at 73°, and cannot be distilled 
without decomposition except in a vacuum, whilst its isomeride 
which is formed in smaller quantity is a colourless oil, and does not 
solidify unless cooled in a freezing mixture. Pseudoeumenesnlphonio 
acid, [M 3 : S0 3 H = 5 = 1 : 3 : 4 5 6 ], and an iodopseudocumenesulphonic 
arid are also formed in the reaction, and can be separated from the 
excess of sulphuric acid in the ordinary way.. The iodopseudocumene- 
sulphomc acid crystallises in nacreous scales, is sparingly soluble in 
dilute sulphuric acid, and yields salts sparingly soluble m water 3 the, 
hmium salt, with 1 mol. B 3 0, crystallises in fiat needles; the sodium 
Stitts with I mol. H a O, crystallises in scales. When the acid is hydro- 
, / / «. * 1 ■' v ' " 3 sc 2 
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lysed with concentrated hydrochloric acid, a considerable separation 
of iodine occurs, and on this account it was not found possible to 
determine whether it is a sulphonic acid of symmetrical iodopseudo- 
cumene, or whether an isomeric change had taken place, analogous to 
that occurring in the case of the suiphonation of symmetrical bromo- 
pseudocumene (see preceding Abstract). W. P. W*. 


Synthesis of Isatoic Acid, By S. ISTibmentowski and B, Rozanski 
{B&r.y 22, 1672—1677).—The authors have obtained isatoic acid by 
boiling anthranilic acid with excess of ethyl chlorocarbonate. Careful 
comparison was made with the acid prepared from isatin by Kolbe’s 
method. 

The reaction appears to take place in two stages, e fchocarboxyantbr- 
anilic acid, OEfCO-hTH-C^CpOH, being first formed. This 
compound is formed, together with anthranilic acid hydrochloride, 
when anthranilic acid and ethyl chlorocarbonate in molecular 
proportion are mixed in ethereal solution in the cold. Both of 
these are converted into isatoic acid when heated with excess of ethyl 
chlorocarbonate, the hydrochloride passing first into the ethocarboxyl 
compound. The reactions are expressed by the equations:— 

I. 2hrH^C 6 B4*COOH + Cl-COOEt = COOEt-NH-CeH^COOH 

• + COOH'CoH^NH^HCl; 

ii, COOH*C 6 H 4 TO,HC1 +■ ChCOOEt = 2H01 

+ COOEt*NH-C«HVCOGH; 

iii. COOEt-hrH-C 6 H 4 *COOH + Cl-COOEt = HC1 + CO(OEt)* 

+ CeHgNOs. 


Metahomoanthranilie acid in like manner yields metabromisafoic 
acid , CaH^NOa, which crystallises from alcohol in silky white needles, 
and melts with decomposition at 226 °; slow sublimation begins at 
125°. It is soluble in ethyl and amyl alcohols, very sparingly so in 
chloroform, benzene and ether. Towards acids and alkalis, it behaves 
like isatoic acid, yielding carbonic anhydride and metahomoanthr- 
anilic acid. 


The authors point out that these reactions would seem to indicate 
NH-CO 

0 6 H 4 < 00 _q> as possibly the formula for isatoic acid in place of 


Friedlander and Wlengel’s formula, C,H 1 <J^° 0H . 

CO 


A Quinol and Quinone of DitolyL By K. Brutoer (Monatsfa, 
10, 174—183).—Toluquinol (15 grams) was dissolved in warm acetic 
a<*id (48 c.c.), the solution was cooled with ice, manganese dioxide 
(12 grams) added, and then a well-cooled mixture of acetic acid 
(15 c.c.) and sulphuric acid (7*5 c.c.) very gradually run in. 
Ice and water were then added, and the bluish-grey precipitate 
collected, and boiled with 200 c.c. of alcohol. On cooling, the filtered 
dark-red alcoholic solution deposited black crystals having a green 
iridescence (weight equal to 12 per cent, of the quinone taken). When 
ifeefce crystals were warmed with acetic acid and zinc-dust, a colour- 
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less solution was formed, and this on cooling deposited yellow prisms 
of tetrahydroxyditolyl , CuHjofOH)*. This compound is readily soluble 
in warm water, and melts with slight blackening at 202° (uncorr,). 
The solution in alkalis becomes coloured on exposure to the air. The 
acetyl-derivative, CuHjoChAc^ of which a good yield is obtained by 
heating it with 10 times its weight of acetic anhydride, and twice its 
weight of dry sodium acetate in a sealed tube at 155—165°, crystal¬ 
lises from alcohol in interlaced masses of needles which melt at 135°. 
Tetramethoxyditolyl , CuH^OMe)^ crystallises in prisms or plates 
which melt at 129° (uncorr.), and sublime unchanged at a higher 
temperature. In the preparation of this compound, an imperfectly 
methylated product is produced simultaneously; this is soluble in 
\ vlkalis and in ether, forms a soft reddish mass, and when oxidised by 
ferric chloride or chromic mixture is converted into Nietzki’s dimeth- 
oxyditolylquinone, Ci 6 H 16 04 , melting at 152° (uncorr.); so that the 
teferahydroxyditolyl, the derivatives of which are described by 
Nietzki (Abstr;, 1878, 868) must" be identical with that prepared in 
the manner described above. 

The quinhydrone of tetrahydroxyditolyl, C u HuO 4 ,CuH 10 O 4 , is 
obtained in bluish-violet scales, melting at 217—220° (uncorr.), when 
tetrahydroxyditolyl (5 grams) is oxidised with a 15 per cent, solution 
(31*5 c.c.) of ferric chloride, and the precipitate, obtained on allowing 
the solution to remain for several hours, is crystallised from alcohol. 
When the oxidation is brought about by means of concentrated ferric 
chloride or by a strong solution of chromic acid, both tetrahydroxydi¬ 
tolyl and quinhydrone furnish ditolyldiquinone, OuHioU*. This 
crystallises from alcohol in yellow or orange-coloured prisms or 
plates, melts at 163° when heated rapidly, and sublimes in part 
unchanged at a higher temperature. Gr. T. M. 

Diph.enoltric3iloretl3.aiie and Paradihydroxystilbene. By K. 
Ebbs and 0. Hoebmann (/. jar. Ghem . [2], 39, 4#8—502).—Just as 
diphenyitricblorethane and its bomologues give stilbehe when treated 
with zinc-dust and ammonia, so Ter Meer (JBer., 7,1201) found that 
diphenoltxichlorethane, CCVCH(C 8 H 4 ‘OH) 2 , when boiled with alcohol 
and zinc-dust, is reduced to a diphenyletbylene, which, as the authors 
find, has not the formula C H 2 !0 (0 6 H 4 -0H)2, but is paradihydroxy- 
stilbene, HO'OeHrCH'.OH'OeHi'OH. Ter Meer was unable to oxidise 
this substance; the authors, however, succeeded in oxidising the 
diacetyl-derivative with a solution of permanganate acidified with 
acetic acid; they obtained an acid which they identified with , para- 
hydroxybenzoie acid. Now, if the substance is asymmetrical 
diphenyletbylene, CH 3 '.C(CeH 4 ‘OH) 2 , it should give on oxidation 
dihydroxybenzophenone, CG(CsffyQH) s , and finally 1 mol* of para- 
hydroxy benzoic acid; if, on the other hand, it is paradihydroxy- 
s til bene, HO-CqH^CH.'CH'CsH^OH, it should give 2 mols. of para- 
hydroxybenzoic acid. It was found that, in spite of unavoidable loss, 
6*0 grams of the diacetyl-derivative gave 3'3 grams of parahydroxy- 
benzoic acid (calculated for 1 mob 2*79 y for: 2 mols. 5*58 grams); 
hence the original compound must have had the symmetrical 
formula. Farther, since nothing but parahydroxybenzoic acid was 
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formed, both the hydroxyls in dihydroxystilhene must occupy the 
para-position. Still further proof is furnished by the authors, for 
they converted paranitrobenzyl chloride into dinitrostilbene; they 
reduced this to diamidostilbene, and then, by means of the diazo¬ 
reaction, replaced the amido-groups by hydroxyl. The melting point 
(280°) of the dihydroxystilhene thus obtained is precisely that of the 
substance obtained by reducing paradiphenyltrichlorethane. More¬ 
over, the two diacetyl-derivatives agree in melting point (213°) and 
other properties. With diazosulphonic acids, parahydroxystilbene 
gives azo-colonring matters, though not very easily. When heated 
with ammonia, it is not acted on. 

When paradihydroxydiphenylethane is dissolved in acetic acid and 
nitric acid added to the solution, a dinitro-derivative is obtained; if 
sulphuric acid also is added, a tetranitro-derivative is formed ; these 
snbstances behave like acids, yielding salts; when quickly heated, 
they explode. 

As regards the metallic derivatives of dinitroparadih/droxy diphenyl^ 
trickier ethane , 0 Cl 3 *CH[C 6 H 3 (N 02 ) , 0 H] 25 those with ammonium, 
sodium, and potassium are yellow and crystalline, and dissolve in 
water; the calcium-derivative forms a yellow, and the barium* 
derivative a cinnamon-coloured precipitate, insoluble in water. The 
cfamYro - com pound itself melts at 159°; with acetic anhydride it gives 
a diacetyl-compound soluble in acetic acid and in hot alcohol, and 
melting at 197°. When reduced, it gives a diamido-compound inso¬ 
luble in water and chloroform, soluble in alcohol and ether; this 
compound when heated chars without melting; and, being both a 
phenol and an amine, dissolves in alkalis and acids. 

The ^eiramtro-compound melts at 252°, and is slightly soluble in 
hot water and alcohol; the ammonium- and the sodium-derivatives 
are yellow, crystalline, and soluble; the potassium-derivative forms 
red, the calcium-derivative yellow, and the barium-derivative reddish- 
yellow crystals, little soluble in water; the copper-derivative is an 
insoluble, yellowish-green precipitate; the amide obtained by reduc¬ 
tion is vefy unstable. The authors conclude by describing a cpn- 
venient method for preparing para&iamidostiibene, 0. F. B. 

Conversion of Methylbenzylidene Chloride into Triphenyl- 
benzene. By A, B^hau (Bull, Boo. Ohm., BO, 635—638; com¬ 
pare p. 984).—After standing for eight months, the liquid pro¬ 
duct of the action of phosphorus pentachloride on acetophenone 
exploded, and at the same time crystals of triphenylbenzene were 
formed. In investigating this change, the author found that water 
determined the decomposition of the original substance into hydrogen 
chloride, monoehlorocinnamene, and acetophenone, the latter com¬ 
pound resulting from the action of water on the first formed mono- 
chlorocinnamene. Monochldrocinnamene, when saturated with dry 
.hydrogen chloride, and heated in a sealed vessel at 40°, exploded,with 
formation of triphenylbenzene crystals. From these results, the 
author suggests that 3 mols. of monoehlorocinnamene lose 3 mols. of 
hydrogen chloride, and yield 1 mol. of triphenylbenzene. 

T. Gh 
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Derivatives of Diphenylacetic Acid and of Benzilic Acid. 

By H. Bickel ( Ber ., 22, 1537—1539).— Ethyl dipheuylchloracetate, 
CPi^OPCOOEt, prepared by treating diphenylacetic chloride with 
cold alcohol, or by the action of phosphoric chlorile on ethyl 
henzilate, crystallises from chloroform in plates, melts at 43—44°, and 
is soluble in alcohol and ether, 

Ethyl diphenyloyanoacetate , CN*CPh 2 *C00Et, obtained by heating 
the preceding compound at 120—130° for 24 hours with mercuric 
cyanide, crystallises from alcohol in yellowish plates melting at 59°. 

Ethyl tetraphenylsuccinate , C00Et*CPh 2 *CPh 2 *C00Et, prepared by 
treating ethyl diphenylchloracelate with finely-divided silver at 
120—130° for 12 hours, melts at 88—89°. The free acid melts at 
260—262° with decomposition, and is readily soluble in alcohol and 
ether, but insoluble in water. 

Diphenylacetic chloride , CPh 2 Cl*C001, can be prepared by heating 
benzilic acid with phosphoric chloride (2 mols.) at 120^-130% pouring 
the product into cold water, and recryst&llising the precipitate from 
light petroleum. (Compare Klinger and Standke, this vol. p. 885.) 
It forms large, colourless crystals, melts at 50°, and is not decomposed 
by cold, and only slowly by hot water. When heated with alcohol, it 
yields ethyl henzilate, and when treated with anhydrous ammonia in 
ethereal solution it is converted into diphenyichloracetamide; the last- 
named compound melts at 115°, and is converted into beuzilamide by 
boiling water. Methyl and ethyl benzilates can be prepared by passing 
hydrogen chloride into a cold solution of benzilic acid in the corre¬ 
sponding alcohol. (Compare Klinger and Standke, loo. cit.) The 
products are oils, and do not crystallise readily unless agitated with a 
little of the crystalline salt prepared from silver henzilate. 

Ethyl acetyibmzilate , OAc*CPh 2 *COOEt, melts at 65°, the corre¬ 
sponding methyl salt at 122°; both compounds dissolve in concen¬ 
trated sulphuric acid with an orange-yellow coloration, which changes 
to red on warming gently. 3#\ S. K. 

MuoronaphthaJenes. By A. Ekbom and R. Matjzem| (Ber., 22, 
1846).— ac~Fluoronaphthalene> C 10 H 7 P,is prepared by dissoPShg a-naph- 
thylamine in, warm, strong hydrofluoric acid contained in a platinum 
dish, and adding an excess of potassium nitrite in concentrated 
.aqueous solution ; the product is then neutralised with sodium car¬ 
bonate, treated with aqueous soda to remove a-naphthol, and steam 
distilled. It is a colourless, refractive liquid, which boils at 212° under 
a pressure of 768 mm,, has a sp. gr. = 1T35 at 0°, and is insoluble in 
water, readily soluble in alcohol, benzene, chloroform, and acetic acid. 

fi^Flmronaphthalene, prepared in like manner from ^-naphthyl- 
amine, crystallises in colourless, lustrous scales, melts at 59°, boils at 
212*5° under a pressure of 760 mm,, and resembles the ^-compound 
in solubility. , W\ P. W. 

Constitution of Lapachic Acid and its Derivatives. By S. 
SCooker and W. H. Greene (Bar., 22, 1723—172?), — Lapachie acid, 
a compound obtained from the Lapacho free of South America, has 
been investigated by Paterno (Abstr., 1883,210), who assigned to it 
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the constitution OH*Ci O H 4 O 3 *CH;CHPr0, hydroxyamenylnaphtba- 
quinone; he found that when treated with concentrated sulphuric 
acid it gives a red, crystalline substance (lapachone) to which he 
assigned the formula CaoH^CV 

The authors have obtained an orange-red substance, identical with 
lapachone, from South African Bethabana wood, and find that it 
gives many of the reactions characteristic of the quinones. With 
sodium hydrogen sulphite, it yields a colourless, crystalline compound, 
which is reconverted into the original substance by acids and 
alkalis; it combines very readily with hydroxyJamine and with 
ammonia, and shows Bamberger’s colour reaction for quinones. The 
molecular weight determinations by Baonlt’s method gave results 
agreeing with the molecular formula C 15 H 14 O 3 . Lapachone has pro¬ 
bably the constitution C 10 H 4 O 2 <^^>CHPr, and is formed from 

lapachic acid by the addition and subsequent abstraction of 1 mol. of 
water nnder tbe influence of the acid; this view of its constitution 
agrees with all the known properties and reactions. 

The compound QH*CioHu0 3 ’CH 2 *CHPrOH. is formed when lapa¬ 
chone is dissolved in boiling alkalis, and the cold solution neutralised 
with acetic acid. It separates from cold alcohol or acetic acid in 
large crystals, melts at 125°, is readily soluble in most ordinary 
solvents, and is readily reconverted into lapachone by dilute mineral 
acids. The bumtm-derivative crystallises in orange-red needles con¬ 
taining 1 mob HaO. The diverge rivative crystallises in dark, red¬ 
dish brown needles with I mol. H 3 0. 

The bromolapaehic acid described by Patemo (loc. eit.) probably has 

the constitution Gi 0 H 4 O 2 <^ ) ^>CHPr. F S K 

Hydrogenation of /^Diethylnaphthylamine. By E. Bamberger 
and S. Williamson (Her., 22, 1760—1764).— p^Diethylnaphthylawiiwe, 
is a colourless, viscid oil, which boils without decomposi¬ 
tion at 316°|^thermometer in vapour) under a pressure of 717 mm., 
and very rapidly becomes brown on exposure to air. The hydrochloride , 
C^PLNEt^HGl, melts at 175°, is extremely soluble in water, and when 
distilled with lime decomposes into /3-naphthylamine’and butylene,- 
the flatinochloride, ^CuH 17 N) s ,H*PtOV a bright-yellow crystalline 
powder, melts at 95°, and decomposes when its aqueous solution is 
boiled. 

When ^-diethylnaphthylamine is hydrogenated by tbe method 
already described, it yields a mixture of the “ aromatic ” and 
“ alicyclic” bases, the former being the chief product (compare Bam¬ 
berger and Schieffelin, this vol., p.£92); these can be separated in 
the usual way.. Ac. tetrahydro-p-diethylnajphthylarnme is an Oil 
almost insoluble in aqueous soda, sparingly soluble in water, readily 
soluble in the ordinary organic solvents, and has all the properties of 
an “ alicyclic ” base. The carbonate crystallises in long, deliquescent 
needles, and the hydrochloride forms lustrous, thin prisms. Ar . tetra* 
hydro-ft-diethykiaphthylawine, CioH u *hTEt a , is a colourless oil, which 
does not solidify in the cold, boils at 167° under a pressure of 16 mm., 
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and at 298° under a pressure of 709 mm.; rapidly becomes brown on 
exposure to air, and is insoluble in aqueous soda, sparingly soluble in 
water, and readily soluble in the ordinary solvents. It shows all the 
properties of an “aromatic” tetrahydro-base, yields adipic acid on 
oxidation with potassium permanganate, and in combination with 
paradiazobenzenesulphonic acid forms a ponceau-red dye. 

W. P. W. 

Oxidation of ^-Naphthol. By E. Ehrlich ( Monatsh 10, 
115—122).—The author has previously (Abstr., 1888, 1306) described 
the preparation of orthocarboxyeinnamic acid from / 8 -naphthol, and 
has noted the simultaneous production of resinons matters, a dye, and 
a second crystalline acid formed to the extent of only about 2 per 
cent. This acid may be most confidently prepared by slowly adding 
a solution of 200 grams of potassium permanganate, dissolved in 
4 litres of water, to a well-cooled solution of 100 grams each of 
/3-naphthol and potash-in 3‘litres of water. After standing for a 
short time, the product is filtered, the filtrate slightly acidified with 
sulphuric acid, again filtered from the coloured substance, the filtrate 
mixed with excess of dilute sulphuric acid, aud, after 36 hours, the 
brown resinous deposit is collected, well washed with water, and dried 
in the air. The solution contains a large quantity of orthocarboxy- 
einnamie acid, which may be extracted with ether. The dry resinons 
product is repeatedly extracted with boiling alcoholic ether, the 
solution concentrated, and the crystalline mass, which separates on 
cooling, is first washed with alcohol and then boiled with a little dilute 
alcohol to remove traces of orthocarboxyeinnamic acid. The residue 
is dissolved in boiling alcohol, hot water added to the filtered solution, 
and the precipitate recrystaliised from alcohol. The product thus 
obtained still contains traces of impurities, which may be removed by 
converting it into the barium salt and several times recrystallising. 
The pure acid is bibasic, forms colourless rhombic plates, melts at 28P, 
and has the composition C 20 H 12 O 4 . It dissolves sparingly in benzene, 
chloroform, and light petroleum, is only very slightly in ether, alcohol, 
and acetic acid, and is insoluble in water. The ammoainm salt is 
very unstable, the barium salt, (CsoHuO^Ba -f 7H 2 0, crystallises 
from hot water in colourless plates, the silver salt is amorphous, and 
the ethyl salt, melts at 123—124°. 

On reducing this acid with sodium amalgam, a new bibasic acid, 
CsoHuOi, is obtained. It crystallises in colourless plates, melting at 
223—*224°, and is probably related to the acid of the same moleenlar 
formula obtained by Henriquez (Abstr., 1888, 842) on oxidising 
a-naphtbol with potassium permanganate. GL T. M. 

1; 4'-FltioroiiapMlialenesnlplionic Acid. By R. Mauzbuus 
(Ber.j 22, 1844—1845).—1 : -Flworo^ia^hthdenesul^lionic add is 
obtained when a-diazonapb thai enesulphonic acid is dissolved in warm, 
50 per cent, hydrofluoric acid; it crystallises in very soluble, small, 
lustrous scales, and forms salts which are not well characterised. 
The chloride^ C 10 HeF*SO 2 Cl, crystallises in colourless, rhombic prisms, 
melts at 122—123°, and is sparingly soluble in light petroleum, 
.readily soluble in benzene, hot acetic acid, and chloroform; the 
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bromide , CioH 6 F-SO*Br, resembles the chloride in properties, and melts 
at 145°; the amide , CioH 6 F*S0 2 NH 3 , forms sparingly soluble, 
lustrous scales, and melts at 196—197°; the methyl salt crystallises 
in colourless needles, and melts at 118°; the ethyl salt forms large 
prisms, and melts at 79°. It is noteworthy that with the exception 
of the amide, these derivatives melt at temperatures higher than the 
corresponding derivatives of the 1 : 4' chloro-, bromo-, and iodo-acids. 

W. P. W. 

Camphor and Boraeol of Rosemary; Separation of Camphor 
from Borneol. By A. Haller (Compt. rend., 108, 1308—1310).— 
When essence of rosemary is distilled, the fraction boiling above 190° 
deposits on cooling a considerable^uantity of a mixture of camphor 
and borneol, which maybe purified by sublimation with calcium oxide. 

The method of separation, which is applicable in all similar cases, 
is based on tbe fact that with bibasic acids camphols yield acid 
ethereal salts, which dissolve in alkaline liquids. The mixture was 
triturated with 0*6 times its weight of succinic acid, heated at 140° 
under pressure for 48 hours, and the cooled product treated with 
ether, which dissolves the camphor and the ethereal salt of the 
borneol, but leaves the excess of succinic acid undissolved. The 
ethereal solution is then agitated with a solution of sodium car* 
bonate $ the camphor remains in the ether, but the borneol salt passes 
into the aqueous solution. The latter is then treated with ether to 
remove traces of camphor, acidified, and again extracted with ether, 
which on evaporation leaves the acid borneol succinate. It is better, 
however, to boil the alkaline solution with soda, and then extract the 
borneol, which is liberated by saponification. It is purified by subli* 
mation or by crystallisation from light petroleum. 

Rosemary camphor contains about 5 per cent, of borneol, which 
forms hexagonal lamellae, melting at 207*5°, and resembling those of 
ordinary borneol. 

Measurements of the rotatory power and preparation of the mono- 
bromo-deriyatives show that rosemary camphor is a mixture of dextro* 
gyrate camphor and borneol with lsevogyrate camphor and borneol. , 

c. h. b. 

Acetates and Benzoates of Active and RacenSc Gamphols j 
Preparation of a Dextro-borneol Identical with. Dryobaianops 
Borneol. By A. Haller ( Oompt. rend ., 109,29—31).-—The camphoi 
is heated with glacial acetic acid at 200°, or with, acetic anhydride at 
100° for about three days, and the product washed and distilled. 
Both the dextrogyrate and lsevogyrate acetates crystallise, but the 
racemic acetate formed by mixing them in equivalent proportions 
does not crystallise even at —17 , t The active acetates boil at 
225—226°, and the melted crystals very readily remain in superfusiqn. 

Benzoates of camphols are obtained by heating with benzoic 
chlorides until evolution of hydrogen chloride ceases,, The product 
is a colourless oil, which gradually crystallises at a winter tempera¬ 
ture. Both the dextrogyrate and lsevogyrate benzoates have the same 
appearance and an equal rotatory power (44°). When saponified, they 
yield camphoi with the same rotatory power as the original camphoi 
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Racemic camphol benzoate forms a crystalline mass resembling the 
active benzoates. 

The separation of the dextrogyrate and lsevogyrate borneols obtained 
by the hydrogenation of camphor is effected more conveniently than 
by Montgolfier’s method, by converting them into acetates, and crystal¬ 
lising the dextrogyrate acetate from the superfttsed mixture by adding 
a crystal of the solid salt. It is purified by crystallisation from light 
petroleum. 

A borneol obtained by Baubigny’s method had a rotatory power 
of +10°, and gave an acetate melting at 24°, with a rotatory power 
.(-f44° 58') identical with that of the acetate of ordinary dextro¬ 
gyrate borneol, and when this acetate was saponified it yielded ordi¬ 
nary borneol with a rotatory powlr [*] D = +37° 63'. 

C. H. B. 

’ Dibomylamine. By R. Leuckart and H. Lampe (Ber., 22,1851— 
1853). — Dibornylamine , (CwHn^NH, is formed in the preparation of 
bomylamine by the action of ammonium formate on camphor, and 
can be isolated by hydrolysing the crude product, and submitting the 
resulting mixture of amines to fractional distillation. 60 grams of 
camphor yield 30 grams of bornylamine and 2*25 grams of dibornyl¬ 
amine. It crystallises from alcohol in small plates, melts at 59—61% 
boils at 342—344° (corr.), and has a slight odour both of camphor 
and piperidine. It is readily soluble in alcohol, ether, benzene, light 
petroleum, chloroform, and carbon bisulphide, the solutions having an 
alkaline reaction, but it is almost insoluble in water, and not so 
readily soluble in dilute acids as bomylamine. It does not absorb 
carbonic anhydride or moisture from the air, and the salts are less 
easily soluble in water than those of the primary base. The hydro¬ 
chloride, (OioHi 7 ) 2 ]^H,H 01 , is a colourless, crystalline compound, 
melting at about 250° with decomposition; it is readily soluble in 
alcohol, but only moderately so in water. The flatinochloride y 
[(GioHn) 2 NH] 2 J H 2 PtO} 6j crystallises from hot, dilute alcohol in long, 
yellow needles, and is readily soluble in alcohol, but only sparingly 
,ih cold water. The mercurochloride, (CioH w ) 2 NHJB[Hg01s, crystallises 
from dilute alcohol hi colourless needles, melts at 192—195°, and is 
.readily soluble in alcohol, but only sparingly in water. The nitrate , 
{OkjELh^^SROs, crystallises from hot water in silvery plates, and 
is only sparingly soluble in water, but readily in alcohol. 

F. S. K. 

Constituents of Hemiaria. By L. Barth and J. BLerzio 
{Monat&h., ID, 161—173).—An alcoholic extract of Hemiaria hirsute,, 
a caryophyllaceous plant, contains Itemiarin (1 kilo, of the coarsely- 
powdered leaves yields 2 grams), a substance which, at ordinary tem¬ 
peratures, is odourless, but at 100° emits an odour of coumarin; 
melts at 117—118° (uueorr.), dissolves in concentrated sulphuric 
acid, forming a yellow solution with a blnish-white fluorescence, and 
in alkalis forming a yellow solution, from which it is again,precipitated 
or neutralisation with an acid. It has the formula CuJETsOa, and is a 
1 inetibyl ether of umbeliiferone, seemingly identical with that described 
;by, Niemann and Reimer (Abstr., 187#, 720). When heated with 
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alcoholic potash, it yields methyl umbellic acid, C l0 H m O 4 , a substance 
crystallising from water in small, glistening needles, which melt with 
decomposition at 180—185°. 

The alcoholic extract of hemiaria also contains a glycoside, which 
is precipitated by alcohol from an aqueous solution in the form of a 
greyish-white powder. It has tbe same toxicological action as com¬ 
mercial saponin, which it resembles in most of its properties; it 
differs from it, however, in giving a brown solution with concentrated 
sulphuric acid (saponin gives a violet solution), in the readiness 
with which it solidifies to a resinous mass when exposed to air and 
light, and in its yielding a sugar and a new compound when heated 
with hydrochloric acid at 140—150°. This new compound, CuB^O^ 
is insoluble in water, and crystallises from acetic acid in needles 
which do not melt at 290°, The authors name the new compound 
oxy sapogenin , as it contains one oxygen-atom more than sapogenin. 
Sapogenin melts at 256—260°. , GK T. M. 

Brazilin. By O. Schale and 0. Dralle (Ber., 22, 1547—1564; 
compare this vol., p. 55).—Determinations of the molecular weight of 
brazilin tetramethyl ether by Baoult’s method gave tbe molecule as 
C 16 H 10 0(dMe)4. 

Brazilin yields two series of bromo-derivatives, namely, (a) deriva¬ 
tives which do not lose bromine when treated with dilute ammonia, 
and (b) derivatives which lose part of their bromine when so treated. 

Of class (<&), the authors have obtained a monobromobrazilin differ¬ 
ing from Buehka and Erk’s; dibromobrazilin , Ci6H ia Br 2 0® 4* 2H 2 0, 
soluble in water, crystallising in almost colourless scales and melting 
at 170—180°; and trihromobrazilin , almost insoluble in water, forming 
flesh-coloured crystals decomposing at 197—200°. 

Of class ( b ) they have obtained tetrabromobrazilin, CnHeBr^Os (?) 
in orange crystals; hexabromoirazileiti, Ci6H 6 Br 6 0 5 , previously described 
( loc . cit) as pentabromobrazilin decomposing at 170-—180°; octo~ 
hromdbrazilein , decomposing at 130—140°; and nonobromobrazilin , 
CieHsBrgOs. The latter class of compounds (5), which have not been 
obtained free from acetic acid, probably are bromides of bromobrazileins, 
or acetyl-derivatives of these. 

From the mother-liquors of the oxidation product, CaoHuO* (or 
more probably CieHioO?), previously described {loo. eit.), the authors 
have obtained crystals which they believe to be orthoparadihydroxy- 
benzoic acid (/3-resorcylic acid). L, T, T. 

Amidines and Pyrimidines. By A. Pinner (Be*., 22, 1600— 
1612).—The two compounds, anhydrodiacetylacetamidil, CaH^N&O, 
and anhydrodiacetylacetanxidine, C 6 H 8 N 2 0, obtained by the action of 
sodium acetate and acetic anhydride on acetamidine hydrochloride 
(Abstr., 1884, 722), have been further examined, and the former 
proves to be the acetyl-derivative of amidodimethylpyrimidine, 

since it yields cyanmethine (comp. v. 

Meyer, this vol., pp. 557, 685) on hydrolysis with barium hydroxide- 
Tbe ^ best, method of obtaining tbe acetyl-compound consists in 
heating acetamidine hydrochloride with an equivalent .quantity of. 
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anhydrous sodium acetate and eight times the weight of acetic 
anhydride for 2 to 3 hours in a refiux apparatus, treating the cold 
solution with absolute alcohol, filtering from the separated sodium 
chloride, and distilling the filtrate to remove ethyl acetate; the acetyl- 
compound crystallises from the residual liquid in the retort on cooling. 
Auhydrodiaeetylacetamidine is not formed in this reaction. When 
propionamidine hydrochloride is treated with acetic anhydride and 
sodium acetate under like conditions, a small proportion only of the 
pyrimidine-derivative, C 8 H 13 N 3 ( loc . cit) is obtained, the chief product 
being aeetylpropionamide. 

Benzoylbenzamidine, NHICPlrNHBz, is formed when benzamidine 
hydrochloride, dissolved in dilute aqueous soda, is treated with 
benzoic anhydride. It crystallises from dilute alcohol in long prisms, 
melts at 105°, and when dissolved in hydrochloric acid is converted 
into dibenzamide. It is identical with Pinner and Klein’s dibenzimide 
oxide obtained by the action of faming sulphuric acid on benzonitrile 
(Abstr., 1878, 864?; compare Gum pert, Abstr., 1885, 52). 

. Diphenylcarbamide is the product formed when a solution of benz¬ 
amidine hydrochloride is treated first with phenyl cyanate and then 
with aqueous soda, hut if the calculated quantity of aqueous soda is 
added to benzamidine hydrochloride in aqueous solution, and phenyl 
cyanate in less than the theoretical quantity is subsequently added in 
small portions at a time with vigorous shaking, benzevyIdiuretde, 
NrBPh-CO*NH*CPh:N-CO-NHPh, is obtained. This crystallises in 
slender, woolly needles, melts at 172°, is insoluble in water, and very 
sparingly soluble in alcohol; when dissolved in hot acetic acid, it 
is decomposed into benzotjlphenylcarbamide^ NHPh-CO’NHBz, and 
phenylcarbamide; the former crystallises in slender needles and melts 
at 195—200°. Benzamidinethiocarbamide , NHPh*CS*NH*CPhlNH, 
obtained by treating benzamidine hydrochloride with phenyl thio- 
carbimide, crystallises in lustrous, yellowish prisms, melts at 125°, and 
is more readily soluble in the ordinary solvents than the diureide. 

A midines combine with diazo-compounds, thus diazcbenzenebenz- 
amidine, N’HICPh*KH‘]S[ 2 Ph, is formed by adding a solution of diazo¬ 
benzene chloride to benzamidine hydrochloride and precipitating with 
aqueous soda. It crystallises in lustrous, yellow prisms, melts at 181°, 
is slightly soluble in alcohol and benzene, more soluble in acetone; 
when boiled with water, it bIowIj decomposes with the production 
of phenol. 

Benzamidine-chbral , CPh(N F H)NH 2 ,CONCHO, obtained by adding 
the calculated quantity of chloral hydrate and potassium carbonate to 
a concentrated solution of benzamidine hydrochloride, is a thick oil 
which is decomposed into its constituents by hydrochloric acid, and 
into chloroform, &c., by aqueous alkalis. Under like conditions, 
benzamidine reacts with benzaldehyde, forming benzy lidenehenzamidme, 
CHPh.’F’CPhlNH; this is an oil which slowly crystallises in well- 
formed lustrous, long, transparent prisms, melts at 152°, is insoluble 
in water, very sparingly soluble in ether, readily soluble in hot alcohol, 
and when heated above its melting point is converted into cyan- 
phenine. 

Benzamidine pyruvate^ crystallises in lustrous scales, 
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melts at 177°, is sparingly soluble in water, and is converted into 
benzamide when tbe solution is boiled ; the chloracetate, 

C 7 H 8 N 2 ,0 2 H 3 C10 2 , 

crystallises in white scales sparingly soluble in cold water; the tru 
chlorolactate , C 7 H 8 N 2 AH 3 Cl:A, crystallises in small, white scales, is 
very sparingly soluble in cold water, and decomposes into benzamxdine 
hydrochloride, carbonic anhydride, and dichloraldehyde when the 
aqueous solution is boiled. 

Benzoxamidine (benzenylamidoxime) combines with chloral hydrate 
forming a compound, CPh(M'OH)]SrH 2 > 02 HCl 3 O, which crystallises in 
prisms melting at 132—133°. W. P. W. 


Pyrimidines (Metadiazines). By A. Pusher (Ber., 22, 1612 t~ 
1635).—In former communications (compare Abstr.,,1885, 158, 751; 
1886, 45; 1887, 1053) the author has described the action of ethyl 
acetoacetate on amidines, and now gives in detail the results obtained 
by employing certain of its monosubstitution-derivatives. Tbe 
method of preparation consists in mixing, in molecular propor¬ 
tion, the amidine hydrochloride, ethyl acetoacetate or one of its 
derivatives, and sodium hydroxide in 10 per cent, aqueous solution; 
an oil, probably an intermediate product, slowly separates and finally 
solidifies in tbe course of eight days or so. Pyrimidines are more 
readily obtained from aromatic than from fatty amidines, whilst on 
•the other hand ethyl benzoylacetate, ethyl acetoxalate, and those substi¬ 
tuted ethyl acetates which are more acid than ethyl acetoacetate, also 
seem to enter into reaction more readily than it. Experiments with 
ethyl diethacetoaeetate and benzamidine hydrochloride seem to indi- 
cate that pyrimidines are not formed when disubstitution-derivatives 
of ethyl acetoacetate are employed, since benzamide wss the sole 
pi'oduct obtained, but in the author’s opinion further experiments are 
needed before this conclusion can be definitely adopted. 

1ST 

BimMhylhydroxypyrimidine, obtained from 

acefcamidine and ethyl acetoacetate, crystallises in long needles, melts 
at 192°, is very soluble in the ordinary solvents, and, like all hydroxy- 
pyrimidines, form salts both with acids and bases. . The silver salt, 
C 6 H 7 N»*OAg, is crystalline, dissolves readily in nitric acid or ammonia, 
and is fairly stable towards light. The hydroxy pyrimidines can be 
alkylated in the presence of alcoholic potash m molecular propor¬ 
tion (comp. Wolner, Absfcr., 1884, 1292), and when heated with 
the calculated quantity of alcoholic potash and an excess of ethvl 
bromide at 100'" for some hours, dimetbylhydroxypyrimidine yields 
the kydrohromide of dimethylethoscypyrimidine % C 6 H 7 N 2 ‘OEt,HBr, ’ This 
crystallises in granular aggregates of prisms, decomposes withont 
fusing when heated, is very soluble in water and in hot alcohol, and dn 


prisms, melts at 55° and boils at 258—260 1 
Trimethylhydroxypyrimidin e 9 


*e, formed from 
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acetamidine and ethylie methaeetoacetate, crystallises in aggregates of 
long ? silky needles, melts at 168°, seems to distil without decomposi¬ 
tion, and is very sparingly soluble in light petroleum, very soluble in 
water, though less so than the dimethyl-derivative, and readily soluble 
in hot alcohol, ether, and benzene. 

Dimethylethylhydroxypyri m idine, CMe<^j^.Q(QgJ^CEt, prepared 

from acetamidine and ethylie ethacetoacetate, crystallises in crusts of 
long needles, melts at 146°, and is readily soluble in water, alcohol, 
ether, and benzene, less soluble in light petroleum. 

_Qph 

Methylphenylkydroxypyrimidine , CMe^^.^Qg^CH, obtained 

from acetamidine and ethyl benzoylacetate, crystallises in lono- 
slender needles, melts at 238°, is sparingly soluble in cold, readily 
soluble in hot alcohol, and dissolves readily in alkalis and in mineral 
acids. 

CM!c 

Bthylmethylkydroxypyrimidine , CEt«^-Q£Qj^^>CH, formed from 

propionamidine and ethyl acetoacetate, crystallises in slender, white 
needles melting at 160°. On distillation at a low red heat with zinc- 
dust, it is reduced to ethylm ethy Ip yrimidine, C 4 N 3 H 3 EtMe, which 
boils at 160°, and in a moist vessel crystallises in long, white prisms 
owing probably to the formation of a hydrate. Experiments made 
with the object of obtaining oxidation products of ethylmefchylpyrimi- 
dine were not successful, but when the solution obtained by dissolving 
the base in hydrochloric acid and adding platinic chloride and then 
dilute nitric acid is digested for some hours until the right concen¬ 
tration has been reached, gas is evolved and a yellow powder separates, 
which explodes when heated, and seems to be a dichhrotritroethyl- 
pyrimidine , since the analytical numbers agree fairly well with those 
required for the formula C 7 H 7 N 2 Clr.N 02 . 

MhyldmethylkydroxypyHmidine, CE prepared 

from propionamidine and ethylie methacetoacetate^ crystallises in long, 
white, silky needles, melts at 165°, is readily soluble in water, aleohd, 
and ether, less so in benzene, and sparingly soluble in light pefcro- 
letau It is isomeric with Eiess and v. Meyer’s hydroxy-base of 
cyanmethethine (Abstr., 1885, 643), 

CEt^^^gg^CBt, obtained 

from propionamidine and ethylie ethacetoacetate, crystallises in long, 
silky needles, melts at 135°, and is somewhat less soluble in water 
than its lower homologue. It is isomeric with v. Meyer's hydroxy- 
base o$ cyanethine (this vol., p. 577). 

jj*:_npk 

„ Ethjlphmylhydroxypijrimidina, formed from , 

propionamidine and ethyl benzoylacetate, crystallises in long, thin, 
lustrous needles, melts at 238°, and is very slightly soluble in water, 
sparingly in hot alcohol. 

) B^ylmethythydroxypyrimidim, pre- 
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pared from phenylacetamidine and ethyl acetoacetate, crystallises in 
long prisms, melts at 175°, and is sparingly soluble in cold water, 
readily soluble in alcohol. 

AT_CMe 

Benzyldimethylhydroxypyrimidine , C 7 H 7 * C ^N:C(OHp* CMe ’ 

tained from phenylaeetaraidine and ethylic methacetoa 'etate, is crys¬ 
talline, melts at 181°, is more soluble in water than the preceding 
compound and readily soluble in alcohol and ether, 

Benzylmethylethylhy dr oxypyrimidine, ^ 7 ^ 7> ^ < ^]S r *C(OH) 

formed from phenylacetamidine and ethylic ethacetoacetate, crystallises 
in long, thin, silky needles, melts at 198*5°, and in solubility resembles 
the preceding compound. 

Dibenzylmethylhy dr oxypyrimidine , C 7 H 7 *C<^-.q^q£q ^0’C 7 H 7 , pre¬ 
pared from phenylacetamidine and ethylic benzylacetoacetate, crystal¬ 
lises in slender, matted needles, melts at 192°, and is insoluble in 
water, sparingly soluble in hot alcohol, and readily solublp in alkalis 
and acids. ’* 

Benzy Ip Jieny Iky dr oxy pyrimidine^ C 7 H 7 *C^^.q^q^^>C!H, obtained 

from phenylacetamidine and ethyl benzoylacetate, crystallises in 
granular aggregates of slender needles, melts at 283°, and is almost 
insoluble in water, hut readily soluble in hot alcohol. 

^_CMe^ 

Phenylmetftylhydroxypyrimidine, CPh^*T.Qobtained 

from benzamidine and ethyl acetoacetate, has been previously de¬ 
scribed. It melts at 216°. 

Phenyldimetkylhy dr oxy pyrimidine, CPb^^.^Q-gJ^CMe, formed 

from benzamidine and ethylic methacetoacetate, crystallises in long, 
* white needles, melts at 208 s , and is sparingly soluble in hot water, 
very soluble in alcohol, acetic acid, alkalis, and mineral acids. 

Pheny Imetky lethy Ihy dr oxy pyrimidine, CPh^^.^Q-gJ^OEt, pre¬ 
pared from benzamidine and etbylie ethacetoacetate, crystallises in 
short, lustrous prisms, melts at 167°, and resembles the preceding 
compound in solubility. 

PhmylmethylbenzylJiydroxypyrimidine , CPh<^^7^Q^^>C*C 7 H 7 , 

obtained from benzamidine and ethylic benzylacetoacetate, crystallises 
in silky needles, melts at 243°, and is insoluble in water and very 
sparingly soluble in alcohol. 

Diphenylhydroxypyrimidine, formed from 

benzamidine and ethyl benzoylacetate, crystallises in microscopic 
needles, melts at 284°, and is very sparingly soluble in hot alcohol, 
readily soluble in alkalis, mineral acids, and hot acetic acid. 

Benzylhydroxypyrimidinecarboxylic acid, 

is prepared by mixing together, in molecular proportion, phenyl- 
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acetamidine, ethyl aeetoxalate, and aqueous soda, allowing the whole 
to remain for 14 days, adding more aqueous soda to dissolve the 
resinous mass which separates during the interval, and carefully 
treating the alkaline solution with hydrochloric acid. It crystallises 
in small prisms, melts at 230°, and is almost insoluble in water, 
readily soluble in alkalis and strong acids. 

' ThenyIhydroxyjpyrimidinecarboxylie acid , H", 

is obtained by mixing benzamidine hydrochloride, ethyl acetoxalate, 
and aqueous soda in molecular proportion, and, after some days, 
filtering from the separated solid and precipitating the filtrate with 
hydrochloric acid. It crystallises in small, granular forms, melts at 
247° with decomposition, is almost insoluble in water, readily soluble 
in hot alcohol and alkalis, but insoluble in dilute acids. The normal 
and basic barium salts and the zinc salt are described. When the 
crystalline solid filtered off in the preparation of the acid is extracted 
with acetone, the greater part is dissolved; the residue crystallised 
from water melts at 263°. The acetone solution contains ethyloxalyl- 
acetylbenzamidine , NH!CPh*NH‘G0*CH 2 ‘C0-C00Et, which crystal¬ 
lises in short, thick, lustrous prisms, melts at 180° with decomposition, 
and is sparingly soluble in water, readily soluble in alkalis, acetone, 
and alcohol. Alkalis convert it into the carboxylic acid, and when it 
is dissolved in ammonia a^d allowed to remain for some time it yields 
Ihydroxypyrimidinecarbjxylamide, C 10 H 7 N 2 O*CONH 2 , which crys¬ 
tallises in short, thick, lustrous prisms, melts at a high temperature 
with decomposition, and is sparingly soluble in water. 

Experiments are being made with a view to prepare pyrimidines by 
the condensation of amidines with ketonic acids and diketones. A 
mixture of ethyl oxalate, benzamidine hydrochloride and aqueous 
soda, in molecular proportion, yields benzamidine ethyl oxalade, 
G a 0 4 HEt,C 7 H 8 N 2 , which crystallises in slender, silky needles, melts at 
197°, and is soluble in water and alcohol. A solution in dilute 
alcohol of benzil, benzamidine hydrochloride, and aqueous soda, in 
molecular proportion, when heated in a reflux apparatus for some 
hours, yields a compound, CsiH^NaO, which crystallises in highly 
refractive, hard, short prisms, melts at 232°, is sparingly soluble in 
cold alcohol, and seems to have the formula 

NffiCPh-KCFh-COPb, 

sino^Tis almost insoluble in water and alkalis. W. P. W. 

Piperazines. By 0. A. Biscecqff (Ben, 22, 1774—1777).—An 
introduction to the following series of papers. 

Ketopiperazines, By C. A. Bjschoff and O. Kastvogel (Ben, 

22,1783—1786) .—Diphenylketopiperazine, 3m< 

formed by heating a mixture of etbylenediphenyldiamine, 
acid and anhydrous sodium acetate, in molecular 
1$)—170°, and is purified by extracting the melt with 
acid and crystallising the residue from alcohol; the yield 

YOL. LVI. 




1010 


ABSTRACTS OF CHEiilCAL PAPERS. 


per cent, of that theoretically possible. The addition of sodium acetate 
is necessary in order to obtain a pure product, since in its absence a 
higher temperature is required for the reaction, and an amorphous 
substance is obtained, which even after repeated purification melts as 
low as 120—130°. DiphenyJketopiperazine melts at 148°, and is 
insoluble in water and light petroleum, but readily sqluble in most 
other solvents. The sulphuric acid extract of the melt contains 
acetylethylenediyhenyldiamine , NPhAc*CH 2 *CH 2 *NHPli, which can be 
precipitated by aqueous soda, and when crystallised from alcohol or 
hot water melts at 128°, A small quantity of diphenylpiperazine is 
also formed in the reaction. 

When ethylenediphenyldiamine is heated with a molecular propor¬ 
tion of acetic anhydride at 120—130°, it yields acetanilide, diphenyl* 
piperazine, acetylethylenediphenyldiamine, and diacetylethylenedu 
j phenyldiamine , NPhAc*CHo*CH 2 *NPhAc. The last-named compound 
is formed in larger quantity when twice the molecular proportion of 
acetic anhydride and a temperature of 140—150° are employed; it 
melts at 158°, and is readily soluble in alcohol, ether, chloroform, 
benzene, and acetic acid. 

OH *CH 

JJiparatolylketopi'perazim , CeHiMe-lST^Q^.QQ^H'OeHiMe, is ob¬ 
tained by heating ethylenediparatolyldiamine ehloracetic acid and 
anhvdrous sodium acetate in molecular proportion at 170°. It 
melts at 168*5°, is readily soluble in the ordinary solvents, except ether 
and water, and is not decomposed by boiling with aqueous potash. 

W. P. W. 

Hydrogenated Paradiazines of the Aromatic Series. By C. A. 
Bischoff (Ber., 22, 1777—1783; compare Lellman and Schleicb, this 

vol., p. 904).—Diphenylpiperazine, NPh<Q^Qg 2 >NPh (Morley, 

Absfrr., 1880, 112), or its homologues, can readily be prepared by 
heating a mixture of ethylene dibromide and aniline or its homo¬ 
logues, in molecular proportion, with enough sodium carbonate or 
acetate to take up the hydrogen bromide formed in the reaction. 
The temperature employed vaiies from 120 u to 160°, according to the 
nature of the base, and in the case of aniline the yield of piper¬ 
azine amounts to 80 per cent, of that theoretically possible. The 
melting point was found to be 163*5°, and determinations of the 
molecular weight by Baoult’s method gave numbers agreeing well 
with that required by the generally accepted formula. The lower 
melting point found by Hofmann and Morley is not due to the 
presence of ethylenediphenyldiamine as impurity, but is caused by 
crystallisation with a small quantity of a basic substance melting,,at 
122—123°. Diphenylpiperazine combines readily with diazosulphonic 
acids, forming azo-dyes; thus, with diazotised sulphanilic acid/a 
tetrazo-dye is obtained which is less soluble in water, and dyes silk 
and wool a purer yellow thau “ helianthin,” and with diazotised 
a-naphthylaminesulphonic acid a tetrazo-dye is formed which dyes 
silk and wool a fast bordeauxxred; these disazo-compounds do not $ye 
unmordanted cotton* Morley’s paradiamidodiphenylpiperazine, how*^ 
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ever, yields fast, direct cotton dyes when diazotised and combined 
with napbthylaminesnlplionic and naphtholsulphonic acids; the com¬ 
pound obtained with /5-naphthol-a-disniphonic acid (R-acid) gives a 
beautiful bluish-violet shade on cotton. The preparation of dyes 
belonging to other classes is being attempted, and it is mentioned 
that diphenylpiperazine yields with benzotrichlonde a triphenyl- 
methane-derivative, which forms salts resembling malachite-green in 
colour. 

Diorthotolylpiperazine crystallises in colourless needles, but melts 
at 174° (comp. Mautbner and Suida, Abstr., 1886, 886 ). 

Diparaditolylpiperazine , Ci 8 H 22 N 2 , crystallises from benzene in 
colourless prisms, melts at 187—188°, and is very sparingly soluble 
in alcohol. 

Di-x-naphthylpiperazine, C 24 H 00 IN 2 , crystallises from chloroform in 
colourless prisms, melts at 265°, and is very sparingly soluble in 
alcohol. The /^-compound has not yet been obtained sufficiently pure 
for analysis. 

JHparamethoxydiphenylpiperazine, C 16 H 16 N 2 (OMe) 2 , obtained £r>m 
paranisidine and ethylene bromide, crystallises in well-formed fables 
melts at 233°, and is very sparingly soluble in water, alcohol, and 
ether, but somewhat more soluble in hot benzene, chloroform, and 
acetone. 

Biparaethoxydipkenylpiperazine , Oi 6 H 16 lN 2 (OEt) 2 , prepared under 
like conditions from phenetidine, melts at 218°. W. P, W. 

a- 7 -Diketopiperazines. By C. A. Bischoff and O. INastyogfc, 
(Ber., 22 , 1786—1792).—Orthoditolyl-a- 7 -diketopiperazine (Abenius 
and Widman, Abstr., 1888, 824), can be prepared by heating ortho- 
tolylglycine in a current of hydrogen at 150° so long as water is 
evolved, and then raising the temperature to 220 °; very little 
carbonic anhydride is given off under these conditions. It melts at 
159—160°, is insoluble in water, ether, and light petroleum, readily 
soluble in acetone, acetic acid, hot alcohol, and benzene, and by 
Tfcaotilt’s method gives numbers agreeing with the generally accepted 
formula. The failure of Abenius and Widman to prepare this com¬ 
pound by heating orthotoiylglycine (/. pr. Qhem. [2], 38, 303) is 
probably to be referred to the method of heating, since rapid heating 
would tend to favour the elimination of the elements of carbonic 
anhydride instead of water, with the consequent formation of 
secondary products. A study of the decomposition products of para- 
ethoxyphenylglycine lends support to this view. 

Paraethoxyphenylglycine , OEt*C 6 H 4 *!N'H f CH 3 , COOH, obtained from 
phenetidine hydrochloride and chloracetie acid in the ordinary way, 
seems to crystallise with water, since the melting point rises from 
120—125° to 163° by repeated crystallisation from hot water. The 
ammoniacal solution reduces silver nitrate, and the solution in dilute 
alcohol is coloured an intense bluish-violet by ferric chloride. When 
the glycine is rapidly heated at a high temperature, much more 
carbonic anhydride is evolved than when the heating is allowed to 
proceed more gradually, and when it is heated in a current of 
hydrogen at 260° until no further evolution of alcohol occurs, it 
' * *' '* * * 1 ' * ' - 3^2 
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yields paraetboxymethylaniline, diparaethoxyphenyl-a- 7 -diketopiper- 
azine, glycolyldiethoxyanilide, and an acid to -which the formula 
OEt*C 6 H 4 *]SrH*CO*CH 2 *]Sr(C 6 H 4 *OEt)-CH 3 -COOH is provisionally as- 
signed from its analogy to the anilide of phenylimidodiacetic acid 
(compare Hausdorfer, p. 1013) ; no trace of a carbamide-derivative 
could, however, be detected (compare Abenius and Widman, loc . 
tit.). 

JParaethoxymethylaniline, OEt*C 6 H 4 *NHMe, boils at 251°, becomes 
rapidly coloured even in a closed vessel, and yields a crystalline 
hydrochloride. 

Pamdiethoxydiphenyl-x-y-diketopiperazine, 

OBt-C 6 H4-N<^o < H 2 >^ff-C 6 H 4 -°Et, 

crystallises in slender needles, melts at 265°, and is very sparingly 
soluble in the ordinary solvents. 

Glycolyldiethoxyanilide , OEbCgH^NHU^UO'NHUeHvOEfc, crys¬ 
tallises from benzene in lastrous, well-formed tables, melts at 
139—140°, and is sparingly soluble in hydrochloric acid. It may 
also be obtained by the action of phenetidine on glycine. 

The acid, provisionally regarded as the ethoxyamilide of paraethoxy- 
phenylimidodiacetic acid , melts at 157°, is insoluble in water, and 
yields no colour on treatment with ferric chloride. The fact that it 
does not undergo condensation into a piazine-derivative at a tempera¬ 
ture of 260—300°, seems to support the view of its constitution taken 
by the authors. W. P. W. 

Homologues of Dipbenyl-a- 7 -diketopiperazme. By O. Nast- 
yOGEJD (Ben, 22, 1792—1795 ).—Ethyl »-amlidopropionate , 

ISTHPh-OHMe-COOEt, 

is formed almost quantitatively on heating aniline with ethyl a-bromo- 
propionate at 100 °, boils without decomposition at 272° under a 
pressure of 757 mm., and has a sp. gr. = 1’060 at 19*5° compared 
with water at the same temperature. When saponified with aqueous 
potash, it is converted into Tiemann’s a-anilidopropionic acid (Abstr., 
1883,199), and this, when heated with an excess of aniline in a reflux 
apparatus, yields the corresponding anilide , NHPh # CHMeUONHPh, 
which crystallises from alcohol in long, colourless needles, melts at 
126°, and is readily • soluble in water and the ordinary solvents* 
Direct heating of a-anilidopropionic acid results in the formation 
of a small quantity of diphenyl-cc-<y-diinethyl-(3~h~diketQpipera%i%e i 

BfPh<^Q^Qg^^>NPh, melting at 180—181°. The large quantity 

of accompanying products, including ethyl aniline, render it difficult 
to purify the compound, and a far better yield is obtained by heating 
the acid at a lower temperature with the calculated quantity of acetic 
anhydride. Under these conditions, only a very small quantity of 
carbonic anhydride is evolved, and two piperazines are obtained, one 
of which is identical with that just described, and the second melts 
at. 147—148°- Both are insoluble in water and hydrochloric acid, 
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and are about equally soluble in most indifferent solvents except 
ether, in which the compound of lower melting point is the more 
soluble. Towards alkalis they behave like ketopiperazines, but further 
experiments are required before it can be decided whether the two 
compounds are geometrical isomerides or not. 

Btkyl a-anilidobutyrate , NHPh*CHEt*COOEt, obtained under like 
conditions from aniline and ethyl a-bromobutyrate, boils at 278° 
under a pressure of 754 mm., and has a sp. gr. = T045 at 19°. On 
saponification, it yields a-anilidobutyric acid (Duvillier, Abstr., 1881, 
87) melting at 139—140°, and when this acid is heated with acetic 
anhydride it is converted into diphenyl-tx-y-diethyl-fi-S-dilcetopipera- 
CHEt*CO 

zine , KPh^QQ^Qgjg^^NPh, which crystallises in slender, silky 

needles, melts at 260°, and is sparingly soluble in alcohol. 

W. P. W. 

Diphenyl-a- 7 - and a-S-Diketopiperazxne. By A. Hausdorfer 
(Ber., 22, 1795—1804).—The author has repeated the experiments 
of Rebuffat (Abstr., 1887, 1108) and Abenius (Abstr., 1888, 854) on 
the aromatic aceiamido-compounds. When aniline (2 mols.) and 
chloracetic acid (1 mol.) are heated together for about three hours at 
the temperature of a salt-water bath, a melt is obtained from which 
water extracts phenylglycine and phenylimidodiacetic acid (see 
further), both being present in small quantity. The yellow, resinous 
mass, insoluble in water, contains Rebuffat’s supposed phenylglycine- 
pbenylamidoacetic acid, which can be extracted by digestion with 
ammonia, and also phenylglycinanilide, and Meyer’s (Abstr., 1878,294) 
and Abenius’ diphenyl-a- 7 -diketopiperazine. If the conditions are 
modified so that aniline and chloracetic acid in molecnlar proportion 
are heated with an eqnal weight of anhydrous sodium acetate for 
half an hour at 110—120°, and then for 3—4 hours at 140—150', a 
resinous mass is formed, from which acetylphenylglycine, Rebnffat's 
acid, phenylglycinanilide and ‘diphenyl-a- 7 -diketopiperazine can be 
isolated. Rebnffat’s acid is also obtained as the chief product on 
heating phenylglycinanilide and chloracetic acid, in molecular pro¬ 
portion, either alone or with anhydrous sodium acetate, at 140—150°. 
In all these cases, Rebnffat’s acid is found to crystallise in colourless, 
silky needles melting at 211—213°, instead of scales melting at 
190—195°, and its formation from phenylglycinanilide and chloracetic 
acid indicates that it must be regarded as the anilide of phenylimi¬ 
dodiacetic acid. 

Phenylglycine is best prepared by heating aniline (25 grams), 
chloracetic acid (25 grams), and hydrated sodium acetate (40 grams) 
on a water-bath for 30—40 minutes, a few c.c. of water being added 
when the mixture has become fused; the yield amounts to 10—12 
grams, and at the same time 3—4 grains of phenylimidodiacetic acid 
are also formed* 

Bhenylimidodiacetie acid , JSrPh(CH 2 ‘COOH) 2 , is readily obtained 
by heating a mixture of phenylglycine, chloracetic acid, and anhydrous 
sodium acetate in molecular proportion for some time at 120—130°; 
the- melt is extracted with ammonium carbonate solution, the filtrate 
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acidified with hydrochloric acid, and the acid separated, by extraction 
with ether, from the methylaniline formed simultaneously by the 
part : al decomposition of the phenylglycine. It crystallises in colour¬ 
less, silky needles, melts at 150—155° with partial decomposition, is 
readily soluble in alcohol and hot water, and decomposes with evolu¬ 
tion of carbonic anhydride when its aqueous solution is boiled. The 
anilide, GO(NHPh)*OH 2 *NPh*CH 3 -OOOH, is formed by gradually 
heating aniline with the acid in molecular proportion at 180°; it 
crystallises from dilute alcohol in silky needles, melts at 211—213° 
with decomposition, and is identical with Rebuffat’s acid. The 
dianilide , FPh(CH 2 *COJ^HPh) 2 , is also obtained under these condi¬ 
tions, and in larger quantity when twice the molecular proportion of 
aniline is employed; it crystallises in colourless needles, melts at 218°, 
and is very sparingly soluble in alcohol. Aniline hydrogen phenyl- 
imidodiacetate crystallises from water in needles, decomposes at 
150—151°, not at 99° as stated by Meyer (Abstr., 1882, 519), and 
when heated at 150—160° for some time is converted into the anilide 
melting at 211—213°; the normal salt could not be obtained. 

When a mixture of phenylglycinanilide, ethyl chloracetate, and' 
anhydrous sodium acetate in molecular proportion are heated either 
alone or in alcoholic solution at 140—150° for 3—4 hours, the anilide of 
ethyl hydrogenphemjlimidodiacetate , CO(NHPh)*CH 2 -NPh-GH 2 -COOEt,’ 
is obtained. It crystallises in granular aggregates of small needles, 
melts at 121 — 122 °, is readily soluble in alcohol and ether, and is 
saponified by aqueous or alcoholic potash, and even by an aqueous 
solution of sodium carbonate. Di phenyl-#- 7 -diketppiperazine is also 
formed in small quantity in this reaction, and can further be obtained 
by warming a mixture of phenylglycinanilide with the calculated 
quantity of sodium ethoxide, and adding ethyl chloracetate in mole¬ 
cular proportion* 

COGH 

Diphenyl-a-S-diheiopiperazine, HPh<^QQ.Qg- 2 ^>]SrPh, is obtained 

when the anilide of phenylimidodiacetic acid is heated with^ acetic 
anhydride in a reflux apparatus at 140° for some time, and finally at 
180—190°. It crystallises in colourless, silky needles, melts at 
152—153°, and is soluble in ether and alcohol. 

Diphenyl-a- 7 -diketopiperazine decomposes into phenylglycine when^ 
heated in a reflux apparatns with a large excess of 10 per cent, 
alcoholic potash, but yields phenylglyciaylphenylglycine (Abenxus, 
he , tit .) when treated in molecular proportion with potassium 
hydroxide in alcoholic solution, and either allowed to remain in the 
cold for some time, or heated in a reflux apparatus, Phenylglycinyl-' 
phenylglycine is also formed, together with diphenyl-#- 7 -diketopiper- 
azine, by heating a mixture of bromacetylphenylglycine, aniline, 
and hydrated sodium acetate in molecular proportion for a short 
time at 100°, and this reaction serves to show that Ahenius* formula 
is correct. The fprmation of the piperazine is readily explained, since, 
the glycine is converted into diphenyl-#- 7 -diketopiperazine either by 
heating it at its melting point (129 c ) or by allowing its solution in 
dilute hydrochloric acid to remain in the cold for some time* * ! 

w. 3?:w. 
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*-/3~Diketopiperazines. By C. A. Bischoff and 0. Nastvogel 
(Per., 22, 1804—1808).— Diphenyl-a,-p-diheiopiyerazine^ 

NPt <CO-CO> NPh ’ 

is formed by beating etbylenedipbenyldiamine and oxalic acid at 200° 
for some time, and crystallises in colourless, lustrous scales, melts at 
258°, and is very sparingly soluble in alcobol, ether, benzene, light 
petroleum, and carbon bisulphide, though somewhat more soluble in 
chloroform and acetic acid. 

Diorthotoly l-x-fi-diketopiperazine, obtained under like conditions from 
ethylenediorthotolyldiamine, melts at 183*5—184°, and is soluble in 
chloroform and acetic acid. 

The reactions of oxalic acid with secondary diamines, however, do 
not always proceed normally; thus paratolylglycinetoluidide when 
heated with the acid does not form a triketopiperazine, but yields 
Abenius’ diparatolyldiketopiperazine (Abstr., 1888, 854), Abnormal 
results are also obtained in other cases; thus ethyl malonate and 
ethylenediphenyldiamine react with the formation of diphenyl piper¬ 
azine, whilst phenylglycinanilide is decomposed by succinic acid with 
the production of succinanil. 

With a-naphthylamine in the cold, chloracetic acid forms an addi¬ 
tive compound, Ci 0 H 7 -1^112,0 H 2 Cl-OOOH, which melts at 90°, is readily 
soluble in the ordinary solvents, and is decomposed by aqueous soda 
into its components; when the two compounds are heated, however, 

COCHo 

a dinaphthyl-a-7-diketopiperazine, CidH 7 *N<qjj .qq>N*Ci 0 H 7 , seems 
to be formed. 

^Naphthylglydne^ Ci 0 H 7 -NH*CH 2 *COOH, is obtained by heating 
a-naphthylamine, chloracetic acid, and sodium acetate at 100°; it 
melts at 198—199°, and is insoluble in benzene, ether, and light petro* 
leum, sparingly soluble in alcohol, and readily soluble in acetone and 
acetic acid. When heated in a current of carbonic anhydride at 230°, 
it is converted into the anhydride , (Ci 0 H 7 *NH*CH2 , CO)2O, which crys¬ 
tallises in small, lustrous scales, melts at 268—269°, and is insoluble 
in acids, alkalis, ether, and light petroleum, but soluble in hot 
benzene, alcohol, acetic acid, and chloroform. W* P. W. 

Characteristics of the Piperazines. By O .A. Bischoff (Ber., 22, 

1809—1812).— Phenyl-x-h-diketopiperazine, NPh< is 

obtained when a mixture of aniline and chloracetic acid in molecular 
proportion is carefully heated, and crystallises from dilute alcohol in 
colourless prisms melting at 158°. If sodium acetate is present and 
the mixture is heated at 120—130°, the reaction takes a different 
course with the formation of phenylglycoqollamide. The remainder 
of the paper is devoted to a recapitulation of the various reactions in 
which piperazines are formed,.> W. P. W. 

* Methylpyrrolidine. By J. Tafel and A. Kiuoebauee (Per., 22, 
1865—1867; compare Abstr., 1886, 463}.—2-Methylpyrrolidiae is 



1016 


ABSTRACTS OF CHEMICAL PAPERS. 


best prepared by adding a boiling amyl alcoholic solution of methvl- 
pyrrolidone (compare p. 961) to a largo excess of sodium and warming 
on the water-bath with constant shading until the reaction is at an 
end; the formation of sodium 7 -amidovalerate is in this way to some 
extent avoided and the yield is increased by about one half. This 
base, like the isomeric compound described by Oldbach (Abstr., 1887, 
735 ), is not identical with the base obtained by Brieger ( ibid 285) 
from the tetanus bacillus. The hydrochloride , C fi NHn,HCl, crystal¬ 
lises in colourless prisms melting at about 210—220°. The oxalate> 
(CsNH^ASA, crystallises in small needles melting at 165—168°. 
The platmochloride , (C 5 NHn) 2 ,H 2 PfcCl 6 4- H 2 0, crystallises from hot 
water in long, golden needles, does not lose its water at 100°, and is 
very sparingly soluble in hot alcohol but very readily in water. The 
aurochloride , Cs^H^HsAuCh, forms golden, rhombic crystals, melts at 
140—144°, and is readily soluble in water and alcohol. The nitroso - 
derivative, prepared by treating a concentrated aqueous solution r of 
the base with sodium nitrite and dilute sulphuric acid, is a yellow 
oil; it gives Liebermann’s reaction, and is readily reduced by glacial 
acetic acid and zinc-dust, yielding a base, probably the corresponding 1 
hydrazine, which is soluble in ether. 

Dimethylpyrrolidine methiodide , C 6 Hi 3 lf,MeI, is obtained, together 
with dimethylpyrrolidine hydriodide, when methylpyrrolidine is boiled 
with excess of methyl iodide in methyl alcoholic solution. It separates 
from hot alcohol in colourless, spear-shaped crystals, and is readily 
soluble in water. Dimethypyrrolidone is an oil boiling at about 102 '. 

F, S. K. 

Pyridineorthodicarboxylic Acid. By G. Goldsohmiedt and 
H. Strache ( Monatsh 10, 156—160).—Cinchomeronic acid, like 
quinolinic acid (compare Bernthsen and Mettegang, Abstr., 1887, 
737), is converted into its anhydride, C fl Pyft(CO) 2 0, when boiled 
with acetic anhydride. The product crystallises from chloroform in 
plates which melt at 76—77°, and may be sublimed unchanged. On 
treatment with absolute alcohol it gives the ethyl salt, 

COOH*C fi H 3 N’COOEt, 

which crystallises from benzene in plates melting at 131—133°, and 
wbich with silver nitrate gives the salt G\H 3 NQ 4 AgEt, crystallising in 
long needles. The methyl salt, COOH*CJi :i N*COGMe, melts at 
152—154°, and much resembles the ethyl salt in general properties, 
When gaseous ammonia is passed through a solution of theanhydride in 
benzene, ammonium amidocinchomeronate, OONH 2 -O fi H 3 N # COONH 4 , 
a microcrystalline, hygroscopic powder, melting at 228—229*, is 
formed. The silver salt forms microscopic needles; the free acid 
crystallises in needles which melt with decomposition at 237°. On 
heating the ammonium salt in an air-bath at 120°, it decomposes, 
forming imidocinchomeronie acid, a yellow powder which melts at 
229—230° and readily sublimes. 

Papaveronic acid, which is cinchomeronic acid in which an atom of 
hydrogen is displaced by the group CH 2 *C 6 H 3 (QMe )2 (compare Gpld- 
scbmiedt, Abstr., 1888, 1318), when heated with acetic anhydride, 
yields an anhydride which crystallises from benzene in spherical 
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groups of needles melting at 169—170°, from which, "by "boiling with 
alcohol, the monethyl salt, crystallising in small needles, melting at 
187—188°, is obtained. Dry ammonia acts on the anhydride with 
formation of an acid amide. G-. T. M. 

Myristie Aldehyde. By F. Krafft and I. Mai (Ber„ 22, 
1757—1759).— Ethyl hydrotridecyllutidinedicarboxylate , 

C^H^COOEt)*, 

is obtained when a mixture of myristie aldehyde (20 grams), alcoholic 
ammonia (40 c.c.), and ethyl acetoacetate (26 grams) is heated for 
eight to nine hours in a reflux apparatus; it crystallises from alcohol 
in hard, glassy forms, and melts at 60°. On treatment in alcoholic 
solution with nitrous acid, it is converted into the hydrochloride of 
ethyl tridecy llutidinedicarboxy late, C 20 H^hr(COOEt) 2 ,HCl, which crys¬ 
tallises in silky needles. The ethyl- salt, obtained by the action of 
aqueous soda on the hydrochloride, is an oil and distils without decom¬ 
position at 265°. When saponified with alcoholic potash, this compound 
is converted into the hydrochloride of tridecy llutidinedicarboxylic acid , 
C 2 oH 33 JN"(OOOEt) 2 ,H 01 , which is crystalline, and yields tridecylluiidine, 
C 20 H 35 K, on distillation with soda-lime. This base boils at 215—217° 
under a pressure of 13 mm., has a slight pyridine-like odour, and 
forms a platinochloride , (CsoHssN^FUPfcCle, crystallising in small, 
yellow scales. W. P. W. 

Ethyl Cinehonate and Cinchonamide. By A. P. van der 
Konp and F, H. van Lesnt (Bee, Trav. GUm ., 8, 217—221 j.— Ethyl 
cmchonate , C 9 KH 6 ‘OOOEt, was obtained by saturating with hydrogen 
chloride absolute alcohol holding cinchonic acid in suspension, and 
warming until the cinchoninic acid dissolved. A current of air 
was then passed through the solution to expel some of the hydrogen 
chloride; sodium carbonate was added, and the ethyl cinehonate 
extracted with benzene. It could not be distilled, for even at 15 mm. 
pressure it decomposes at 110°, giving off quinoline. It was purifled 
by repeated crystallisation from ether, and then formed colourless 
crystals melting at 13°. Compounds with mercuric chloride and with 
platinum chloride, were prepared ; these melt at 153° and 204° respec¬ 
tively, and were found to have the formulae CreHuNOsjHgCh and 
(C 12 HnNO a ) 2 ,H 2 PtCl 6 . 

When ethyl cinehonate' is heated at 100 ° with saturated aqueous 
ammonia in a sealed tube it dissolves, and white crystals of cinchon ~ 
amide , CglSTHa’CONHo, melting at 181°, are deposited. The platino- 
chloride, (CioH 8 N 2 0) 2 ,H 2 PtCb, forms orange-red tables melting at 
250—255°. C. F. B. 

Caffeine. By It. Leipen (Monatsh., Ip, 184—188).—When oxygen, 
previously ozonised in the Siemen’s ozoniser, is passed through water 
in which caffeine is suspended until the solution obtained is perfectly 
clear ( 2 —3 1 grams of caffeine were dissolved in about 24 hours), the 
same products, namely, dimethylparabanie acid, ammonia, methyl- 
amine, and carbonic anhydride are obtained as when caffeine is 
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oxidised with chromic mixture (compare Maly and Hinteregger, 
Abstr., 1881, 747). 

Caffeine oxalate may be prepared by direct addition of oxalic acid 
to caffeine. It forms colourless needles, and unlike other caffeine 
salts (compare Schmiedt, Abstr., 1881, 746) is perfectly stable in 
presence of water, from which it may be readily recrystallised. 

G. T. M, 

Morphine. By Z. H. Skraup and L. Wiegmaot ( Monatsh ,, 10, 
110—114; compare Abstr., 1882, 218 and 1112; 1884,618 ; and 1886, 

562) ,—When morphine is heated at a high temperatui'e with alcoholic 
potash, a phenol-like compound and a volatile amine are formed. The 
best yield (40 per cent.) of the latter is obtained when morphine is 
mixed with 10 to 15 times its weight of a 20 per cent, solution of 
alcoholic potash, and heated at 180° for 4 to 6 hours, air being care¬ 
fully excluded during the process. On adding the contents of the 
tube in which the operation was conducted to dilute sulphuric acid, a 
light brown flocculent substance, which is probably a dihydroxymor- 
phine, CnHiJ^Og, separates; this is purified by dissolving it in a dilute 
alcoholic solution of sodium hydrogen sulphite, and-fractional precipi¬ 
tation with water, when it is obtained in microcrystalline flocks. It is 
exceedingly unstable, all attempts to investigate it yielding unsatis¬ 
factory results. The volatile amine, ethyImsthylamme, boils at 34—35°, 
its hydrochloride melting at 133°, its platinochloride at 208°, and its 
anrochloride at 179—180°. The amine was also prepared syntheti¬ 
cally by the action of methyl iodide on a mixture of etbylamine and 
ethyl alcohol, &c. 

"Fischer, Scbrotter, and v. Gerichten have shown that morphine is 
a derivative of phenanthrene, but the conclusions derived from the 
study of the alkyl-derivatives by different investigators are of a 
contradictory nature. From the results obtained by the authors, it 
appears that the nitrogen-atom in morphine is directly combined with 
two alkyl-groups, a conclusion in direct opposition to that arrived at 
by Knorr (this voh, p. 417). The authors also obtained methylethyl- 
amine from morphine when alcohol previously distilled over oxalic 
acid was used, and from morphine and codeine by heating them with 
methyl alcoholic potash. There is consequently no doubt that 
morphine contains both an,ethyl- and a methyl-group directly united 
to the nitrogen-atom. That the methylethylamine does not result 
from the decomposition of previously formed propylamine appears 
certain, as that compound is not changed when it is heated with alco¬ 
holic potash under the same conditions as those described above in the 
case of morphine. G, T. M. 

Eegonine and Anhydroeegonine. By A. Einhokn (. Ber 22, 
1495).—In aqueous solution, ecgonine hydrochloride has the specific 
rotatory power [a] D = 57°, and anhydroeegonine hydrochloride the 
specific rotatory power [«]& = 81*5% P, S. r E. 

Cupreine. By A. C. Oudemans, Jun, (Bee. Trav. Chim ., 8, 147—172; 
comp. Hesse, Abstr., 1886, 83, and Paul and Gownley, 1885, 

563) .—The pure base was prepared as follows:—The commercial 



ORGANIC CHEMISTRY. 


J019 


basic sulphate was converted into the neutral hydrochloride by heating 
it with 10 times its weight o£ water, and adding hydrochloric acid 
until a clear solution was obtained. To this was added the calculated 
quantity of barium chloride required to precipitate the sulphuric 
acid, the solution being continually shaken: the precipitate was 
allowed to settle, the liquid filtered through animal charcoal, and, 
when cold, poured little by little into a dilute solution of ammonia, 
which was shaken continually; finally, the precipitate thus obtained 
was washed rapidly with cold water. If any had become coloured, 
it was digested with 70 per cent, alcohol, and the residue dissolved 
in alcohol, and precipitated by the cautious addition of water; the 
alkaloid was thus obtained perfectly white and pure. Its formula is 
3(01^22^202) + H 2 O. When anhydrous, it melts at 197°; its specific 
rotatory power is [<*]d = 175*4° in dilute aqueous or alcoholic 
solution. 

Various salts were prepared, and their solubility in water and their 
specific rotatory power determined. The solubility was determined 
at temperatures varying between 15° and 17°, and is given below in 
terms of the anhydrous salt. The specific rotatory power was deter¬ 
mined at 17° for aqueous (and in some cases also for alcoholic) 
solutions of varying concentration; it was found that its value 
increased with the dilution of the solutions, and was generally some¬ 
what higher for alcoholic than for aqueous solutions of the same 
strength. The values given below are those obtained with the most 
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dilute solutions used. They are calculated from the formula [«]]> = 
Yet/lp, In the case of cupreine dihydrochloride, the specific rotatory 
power was found to diminish with the addition of free hydrochloric 
acid to the solution. 

It was also found that the calculated specific rotatory power of the 
hase is much greater in the normal than in the basic salts. It has 
nearly constant values of 285-4° and 185-4° respectively. The salts, 
with 2 mols. of a monobasic acid, are also more soluble than those 
with 1 mol. 

The table (p. 1019) summarises the data regarding the salts of 
cupreine; many of these salts have already been prepared by Hesse, 
or by Paul and Cownley. 

The following salts were also prepared, but as they were not well 
characterised, nothing but an analysis of them was attempted, and 
not even this in all cases :— 

C 19 Ho 2 N 2 0 2 ,2HC10 3 + XHgO ; 0ttBWr,0„H0104 + liH*0 5 
C 19 H 22 N 2 0 3 ,2HC10 4 + 2H 2 0; 0 i«H*N*O*, 2H,SO4 + 8H»0; 
C l9 H 22 N 2 0 2 ,2CH 2 0 2 4- XffaO; Cx»H a4 N,0*,2C a H*0 9 4 XH a O; 
C 19 B 22 N 2 Q 2 ,2C 3 H 2 Q 4 4 XH 2 0; 0, a H aa Br a O a ,O 4 H.O. 4 XH 2 0; 

Ci 9 H 22 N 3 0 3 ,2C 4 H 6 06 4 H 2 0; Oi9H2 2 N 2 O 2 ,H 2 PtCl 0 4 H 2 0. 

C. F. B. 

Pseudephe&rine. By A. Ladenbijrg and C. Oelschlagee (Ber 
22, 1823—1827).—Hagai, some years ago, isolated an alkaloid, 
ephedrine, from the Ephedra, vulgaris , but through lack of material 
was unable to do more than determine its physiological action, and 
ascertain the melting point (210°) of its hydrochloride. Recently, 
a second compound has been obtained by Merck from plants belonging 
to the same genus. This substance, provisionally termed pseud- 
ephedrine, is isolated by extracting the roots with alcohol, distilling 
oif the alcohol from the filtrate, treating the residue with ammonia, 
extracting with chloroform, and, after evaporation of the chloroform, 
converting the crude base into hydrochloride, which is further purified 
by repeated crystallisation from ether-alcohol, 

Psmdephedrine , Ci 0 H l6 NO, obtained from the hydrochloride by 
precipitation with potassium carbonate, crystallises fx*om ether in 
beautiful, measurable forms, melts at 114—115°, has a faint, pleasant 
odour, and is readily soluble in ether and alcohol, sparingly soluble in 
cold water. As determined by Raoult’s method with phenol as solvent, 
the molecular weight is found to be about 175. The hydrochloride , 
C 3 oH l5 NO,HCI, crystallises in colourless, slender needles, melts at 
178°, and is very soluble in water and alcohol; the hydrohromide 7 
OioHjgXOjHBr, melts at 174—175°; the hydriodide , CjoHwHC^HI, 
melts at 165°; the aurocMoride, Ci 0 H 15 N0,H AuC3 4 , crystallises from 
water in long, branching needles ; the picrate, cadmioiodide, bismutho- 
iodide , and platinochloride are oily substances. The nitrosamine, 
CioHuXaOs, melts at 80—82°; and the dibemoyl- derivative, CjoHiaNQBzjs, 
melts at 119—120°. On oxidation with potassium permanganate, 
pseudephedrine yields benzoic acid. When heated with concentrated 
hydrochloric acid at 180° for 3—4 hours, it gives an oil which decom¬ 
poses for the mbst part on distillation in a vacuum; a small portion, 
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however, distils over at 130—150°, and yields tn ethyl amine and 
benzoic acid on oxidation with potassium peimaanganate. The authors 
provisionally assign the formula CHPh(OH)*CHMe*NHMe, to pseud- 
ephredine. The alkaloid is poisonous, and when taken internally 
produces mydriasis, although a 1 per cent, solution applied to the eye 
does not cause any dilatation of the pupil. W. P. W. 

Nuclein. By L. Lieber&ian ( Cliem . Centr 1889, 540—541, and 
590, from Gentr. Tried . TF/ss., 1889, 210—212, and 225—227).—The 
author now shows that the presence of metaphosphoric acid in 
nuclein may he proved without preparing the pure substance. If the 
yolk of hen’s egg is treated with dilute hydrochloric acid, and the 
filtrate added to a clear solution of white of egg, a much heavier 
precipitate occurs than is produced by the action of hydrochloric acid 
alone. This precipitate shows all the properties of nuclein. 

If an alkaline solution of xanthine is added to a clear solution of 
white of egg also alkaline, a precipitate is obtained by adding the 
metaphosphoric acid in excess. After washing with cold water, and 
treatment with ammonia or boiling water, xanthine may he detected 
in either solution. Nuclein obtained from yeast behaves exactly like 
this. 

Guanine, dissolved in dilute sodium hydroxide, produces first a 
white, fiocculent precipitate on the addition of metaphosphoric acid, 
which becomes crystalline on adding an excess of the precipitate. 
The fiocculent precipitate contains guanine, metaphosphoric acid, and 
soda, whilst the crystalline precipitate consists of pure guanine. 
Xanthine and guanine appear, therefore, to be merely mixed with the 
nuclein. Hypoxanthine, on the other hand, seems to be combined 
with some other substance, such as adenine or carnine, which accom¬ 
pany nuclein. J. W. L. 

Decomposition Products of Casein. By E. Dbechsel (7 pr. 
Ckem. [2], 39, 425—429),—By treating casein with concentrated 
hydrochloric acid and stannous chloride, Hlasiwetz and Habermann 
obtained leucine, tyrosine, glutamic acid, aspartic acid, ammonia, and 
a thick, uncrystallisable liqnid; the author treated this liquid with 
phosphotuugstic acid, and obtained a precipitate which was washed 
with 5 per cent, sulphuric acid, and heated with baryta-water; the 
filtrate, after precipitating the excess of barium, was evaporated 
with hydrochloric acid. The hydrochloride , CiHhNAGU, of a strong 
base was thus obtained; its platinochloride , G 7 HuN$O s PtCl 8 + 4H a O, 
forms long, reddish-yellow prisms. 

When alcoholic platinie chloride was added to the mother-liquor 
from the above hydrochloride, the platinochloride , C 8 H 16 N a 0 2 Cl 3 Pt 0 l 4 
+ HA of another base, homologous with the above, was obtained. 

The author considers that these bases form an important departure 
in the investigation of the albuminoids. A. G. B. 
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Influence of “Saccharin” on Digestion. By Stift {Bied. 
Oentr ., 18,458—460).— 44 Saccharin” is not capable of being digested, 
but passes unchanged through the organism. In experiments made 
by the author with himself, in which 3 grams of 44 saccharin ” a day 
was taken, a slight purgative action was observed and afterwards a 
loss of appetite. To ascertain the action, if any, of “ saccharin ” on 
digestive ferments, experiments were made with meat, egg-albumin, 
casein, and pea-meal, with and without, the addition of 44 saccha¬ 
rin.” The presence of “ saccharin ” delayed the solution of the 
albuminoids, which was not complete after 12 hours’ contact with the 
gastric juice. The greater the amount of 44 saccharin ” present, the 
more marked was its action. Similar results were obtained with the 
pancreatic ferment and with diastase. As the whole process of 
digestion is a series of ferment-actions, 44 saccharin” must be con¬ 
sidered as a substance which interferes with digestion, and therefore 
injurious to health. N. H. M, 

Food of Larval Bees. By A. v. Planta ( Zeit. physiolGhem 
13, 552—561).—In a former communication (Abstr., 1888, 733), it 
was stated that the food of the larval drones was different during 
the first four days and the last four days of larval existence. The 
same is now found to be the case with the working bees. It 
was necessary to empty as many as 4000 cells in order to obtain 
sufficient material to work with. The queen bees have the same food 
throughout. t 

The composition of the food material is shown in the following 
table:— 




Drones. j 

Working-bees. 

Nitrogenous material.. 
jrpt' - - - -............ 

45*14 

13*55 

20*39 

Under 

4 days. 

55‘91 

11 *90 
9*57 

Over 

4 days. 
31*67 
4*74 
88*49 i 

Under | 
4 days. I 
53*38 

8* 38 j 
18*09 ! 

Over 

4 days. 
27*87 
3*69 
44*98 

fl-l Hfiofia ............ 



The above numbers are percentages of dry material. 

The queen larvee receive during the whole of their larval condition 
(seven days) a food which is already digested, and which is especially 
rich in proteids. 

The drone larvae receive, until the fourth day, a fully digested food 
which is even richer in proteid than the queen’s food; no doubt'this 
is to hurry on development. After the fourth day, when the larvae 
are strong, the feeding bees are not so painstaking, they prepare only 
a small part of the food by digesting it, and add to it raw materials 
bx the form of pollen grains and honey./ Among the factors in cans- 
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mg this change of diet, must he want of time ; for during the months 
of May and June the bees have to feed daily 15,000—20,000 larvae. 

With regard to the working bees, much the same may be said, 
except that pollen grains are never added to the food after the fourth 
day, but the change in diet is produced simply by admixture with 
honey. This is probably because the cells of the larval workers are 
so small; there is no room for an accumulation of undigested pollen 
husks. 

This change which is made in the diet explains a point that has been 
apparently made practical use of in the lucrative trade in queen bees. 
This is, that if s the queen is removed, a new queen is raised by en¬ 
larging the cell and altering the food of a working larva. If the 
working larva has, however, passed the fourth day, that is has begun 
to receive inferior food, it is impossible or difficult to rear a queen 
from it. (American Bee Journ 1880, 550.) W. D . H. 

• Influence of Food on the Composition of Butter. By B. F. 
Lado ( Bied . Oentr 18, 476—480; from Agricult. Science , 2, 251 — 
256).-—The experiments were made with two Jersey and two native 
cows. The foods employed were hay, coarse ground rye, linseed 
cake, and wheat-bran. Tables are given showing the amounts and 
composition of foods consumed, yield and composition of milk and 
composition of the butter. The coarse ground rye and the wheat- 
bran gave almost the same results, whilst linseed cake distinctly in¬ 
fluenced the composition of the butter, giving rise to an increase of 
3*5 per cent, of olein. hT, H. M. 

Action of Carbohydrates on the Animal Organs. By P. 

Albertoni ((Them. Gentry 1889, 608—609, from Ann. Gkim, 

9, 65— 88).—Experiments made both on man and on lower animals 
with a view to determine the action of the carbohydrates, glucose, 
maltose and saccharose on the animal economy, showed that their 
absorption into the blood is attended by an increased action of the 
pulse, to the extent of 15—20 beats per minute in the case of the dog, 
and from 6—8 beats in the case of a man. The pressure of the blood 
is also increased by about 15—20 mm. of mercury, and an increased 
action of the heart also attends the effects; the blood-vessels are 
enlarged and an increased quantity of blood, about double the 
normal, flows from them, and the rate of circulation is also much 
increased. Morphine and chloral prevent the action of the carbo¬ 
hydrates on the circulation. 

The author draws the conclusion that the carbohydrates are not to 
be viewed as a feeding material, hut rather that they have an im¬ 
portant effect on the action of the heart. J. W, Ii. 

Haemoglobin in Blood passing to and from the Liver and 
, Spleen. By M. v. Middbndorff ( Ckem . Gentry 1889, 726—727, from 
Omir, Bhysiol 1889, 752—754).—Experimenting with cats, the 
author found in seven instances that the venal blood of the liver was 
richer in haemoglobin, and in other six instances poorer than the blood 
of the vena portae. Of the blood of the major mesenteric vein, and 
that of the vena portae, the latter was found in all of three instances 
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to contain a larger amount of haemoglobin, the average being an 
excess of 6 per cent. Of the blood of the spleen, that taken from 
the gastrolienalic vein was found to be richer in haemoglobin and 
mineral matter than the arterial blood. J. W. L. • 

Myohaematin. By C. A. MacMunn (Zeit. physiol, Ghem., 13, 
497 —499).—A reply to the criticisms of Levy (this vol., p. 633). 

Diamines {Ptomaines) in Cystinuria. By L. v. UdbXnszky and 
E. Baumann ( Zeit physiol. Ghem 13, 562—594).—A number of 
cystin calculi were removed by operation from a patient; during the 
year subsequent to the operation, the urine was examined, at intervals, 
and was found always to contain a certain quantity of sediment con¬ 
sisting of cystin crystals. 

During this time, also, diamines were found in the same urine; 
these belong to the class of substances called ptomaines, and the 
names cadaverine and putrescine were given to them by Brieger. 
Cadaverine, C 6 Hi 4 N 2 , is identical with pentamethylenediamine (Laden- 
burg, Abstr., 1887, 125), and putrescine, C 4 H 12 N 2 , is no other than 
tetramethylenediaraine (this vol., p. 33). These substances were preci¬ 
pitated as benzoyl-compounds from the urine (Abstr., 1888,1296), and 
then separated from one another by their different solabilities in ether 
and alcohol. ‘ 

Of the two alkaloids present in the urine, cadaverine was the more 
abundant. The quantity per diem varied very much; on one occasion, 
0*24 gram of benzoyltetramethylenediamine and 0*42 gram of benzoyi- 
pentamethylenediamine, and on some other occasions the merest 
traces were obtained. 

Dupre and Bence Jones (Proc. Boy. 80c ., 15, 73) were the first to 
find an alkaloid substance in urine. Since then, the question has been 
often discussed whether the ptomaines formed by pntrefaction in the 
alimentary canal are partly reabsorbed and excreted in the urine; and 
although no observers (except Pouchet, OompL rend., 98, 1560) have 
been able to isolate such substances from the urine, many authors 
have ascribed the poisonous action of normal and pathological urine 
to their presence. Stadthagen (Zeit. Min. Med., 15, Parts 5 and 6 ) has 
settled the question by showing that the poisonous substances in urine 
are inorganic potassium salts. 

Certainly diamines are absent both in normal urine and feces ; they 
are also absent in cases of acute and chronic cystitis, and in the 
urine of patients suffering from scarlatina, diphtheria, typhoid, 
pneumonia, peritonitis, and other suppurative processes. The urine 
and the blood of dogs contain no diamines. 

Brieger has shown that diamines are, however, formed in certain 
pntrefactive processes, especially in cultivations of the cholera- 
bacillus, and the Finkler-Prior vibrio (Berl. Min . Woch., 1887, No. 44). 
The odour of cholera stools is undoubtedly due to pentametbylene- 
diamine. 

Iu two other cases of cystinuria Stadthagen and Brieger have found 
diamines in the urine, chiefly pentamethylenediamine (Arch, pathol* 
Amt, 115, Part 8 ). 
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Cholera and cystinnria have this one circumstance in common—the 
formation of diamines; and in both cases there is hat little doubt 
that they are formed by the agency of microbes. The faeces of the 
patient with which the present communication is more particularly 
concerned were examined, and about 0‘5 gram per diem of the two 
bases was obtained, the tetramethylenediamine being by far the more 
abundant; this is the opposite to what is found in the urine. This 
is, however, what would be expected; Brieger showed that where 
diamines are produced, first pentamethylenedmmine, and in the later 
stages of putrefaction tetrametylenediamine are formed. The penta- 
compound is here no doubt produced in the small intestine, absorbed, 
and then excreted in the urine ; the tetra-componnd is not formed until 
the large intestine is reached, and so is found in greater abundance in 
the faeces. Diamines are absent in normal faeces, and in the stools of 
patients suffering from intestinal obstruction, typhoid, tubercular ulcer- 
atiou of the intestines, dec. Brieger and Stadthagen found diamines in 
the stools in their two cases of cystinnria. 

The absence of a characteristic odour in cases of cystinnria is due 
to the great dilution in the urine and faeces, or to the acid reaction of 
these materials, or it may be that the bases are not free but present in 
combination. More information is, however, still wanting as to the 
quantity of diamines present in cholera, and researches on the effect 
of feeding animals on diamines are in progress. 

Kesearehes on the amount of ethereal hydrogen sulphates in the 
urine of the same patient showed that their amount and relation to 
total sulphates was approximately normal; this shows that the 
bacteria which produce the diamines are not those that produce the 
usual putrefactive changes in the alimentary canal. 

By distilling albumin and peptone with alkalis, no trace of a 
diamine is discoverable. Only one product of metabolism is hitherto 
known which stands in a near relationship to them. This is the 
ornithine (diamidovaleric acid) of Jaffe (Abstr., 1878, 584 and 585). 
Brieger (Berl. Min. WocL, 1887, No. 44) and Bocklisch (Abstr., 1887, 
742) showed that diamines appear in putrefying liquids after a long 
time, and that they are probably formed by oxidation processes from 
monamines. But they appear much more quickly in, cultivations of 
the cholera-bacillus, and are probably really products of the meta¬ 
bolic activity of these organisms. 

If the formation of diamines in the alimentary canal of patients 
suffering from cystinnria is found to he constant, it may ultimately 
turn out that cystinuria or diaminuria is an infectious disease. The 
bacteria, however, differ from most pathogenic bacteria in their pro¬ 
longed existence in the same individual, in this case they must have 
been present in the intestine for at least a year. 

These diamines are both poisons (for symptoms see v. Behring, 
JDeut. med. WocJi ,, 14, No. 24; Scheuerling, Mah/s Jahresb 1887, 
491; Fehleisen and Grawitz, Virchow's Archiv, 110, 1) ; and the 
symptoms they produce are very similar to some of those of cholera 
{haemorrhages and necrosis); but the muscular cramps and other 
prominent symptoms of that disease are doubtless produced by other 
poisonous alkaloids (toxines, Brieger) not yet separated. The 

TOO; hYl. ~ 3 2 
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absence of any local action of the diamines on the intestines in cases 
of cystinuria is probably due to the same cause as the absence of 
odour, namely, that the free bases are absent, but are in the form of 
salts. 

In this case of cystinuria, cystin was not present in the intestinal 
contents. W. D. H. 

Relation of Ptomaines to Infectious Fevers. By A. P. Luff 
(Brit. Med. J ., 2, 1889, 198—194).—This preliminary communication 
states that in one case of typhoid fever, and in the urine collected 
from a number of scarlet fever patients, small quantities of alkaloids 
of doubtful nature were obtained. W. D. H. 

Proteid Poisons. By S. Martin (Brit. Med . 2,1889,184—IS?). 
—It has now been established that certain proteids are poisonous, 
but there are no chemical reactions that distinguish them from the 
non-poisonous proteids. A list of the poisonous proteids is as 
follows:— 

Animal. 

Snake poison. 

Serum albumin of fishes (eel, &c.) 

Albumoses and peptones. 

Proteids found in certain spiders. 

Wooldridge's tissue-fibrinogens. 

It is, however, with the poison of jequirity (Aims precatorius) that 
this communication is more particularly concerned. This substance 
is employed in ophthalmic surgery to produce inflammation of the 
conjunctiva. Bacteria and alkaloids were carefully excluded, and tbe 
poisonous properties were found to reside in the proteids, of which 
there are two—a globulin and an albumose. 

The globulin is soluble in a 15 per cent, sodium chloride 
solution; it coagulates between 75° and 80°; it is precipitated by 
saturating its solution with sodium chloride or magnesium sulphate. 
It belongs to the class of vegetable paraglobulins (Abstr., 1887, 507). 
The albumose is soluble in water, is not precipitated by boiling ; it 
gives the characteristic nitric acid reaction of albumoses, and the 
“ biuret ” reaction. 

Both these proteids produce nearly the same effects, namely, local 
oedema and ecchymosis at the seat of inoculation, with ecchymoses 
in the serous membranes, and gastroenteritis, the blood in many 
cases remaining fluid. There is a gradual sleepiness, ending in coma, 
and rapid onset of rigor mortis . Both proteids have a remarkable 
lowering effect on the body temperature; tbe globulin produces 
rapid breathing, whilst the albumose does not have this effect to the 
same degree. 

The activity of both proteids is destroyed at a temperature below 
the boiling point of water; the globulin between 75^ and 80°, tbe 
albumose at 85°; temperatures below these points and above 50° 
diminish the poisonous activity. W, D. H. 


Vegetable. 

Jequirity. 

Papain. 

Lupinotoxin (?), 
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Chemistry of Vegetable Physiology and Agriculture* 


Formation of Glycerol in Alcoholic Fermentation. By L. v. 

UdrIhszkt (Zeit. physiol. Ghem., 13, 539—551).—412*6 grams of pure 
yeast which contained 0*0729 of glycerol (estimated as a benzoyl-com- 
ponnd, Diez) was suspended in 1500 c.c. of water, and alcohol added 
until the amount present reached 12 per cent. The mixture was kept 
at 12—16° for 23 days. There was during this time no alcoholic fer¬ 
mentation, no sugar having been supplied to the yeast. The quantity 
of glycerol now found was 0*1576 gram, an increase of 116*05 per 
cent. 

The above is an instance of the experiments performed in order to 
solve the question as to the source of glycerol in the alcoholic fermen¬ 
tation of sugar. The conclusion finally drawn is that the newly 
formed glycerol could only have been derived from the substance 
of the yeast itself, probably from the lecithin it contains. It must 
be either a product of the metabolism of the yeast-cell, or is connected 
with the processes that accompany the death of the cell. Other 
experiments subsequeiitly showed that on the death of yeast there is 
a production of glycerol. 

It might be said that these experiments do not controvert Pasteur’s 
view that alcohol, carbonic anhydride, glycerol and succinic acid are 
all derived from the sugar upon which the yeast acts (Ann. Ckim . 
Phys. [3], 18, 323), for it is possible that sugar is formed from the 
yeast itself, and that this is subsequently fermented. If this was the 
case, there should be a simultaneous evolution of carbonic anhydride ; 
but this was not the case. The formation of glycerol is therefore not 
necessarily dependent on the alcoholic fermentation, for it may be 
formed independently of the production of alcohol, and is derived 
from the metabolic changes of the yeast-cells themselves. 

With regard to succinic acid, no experiments have as yet been made. 

W. D. H. 

Formation of Sugar and other substances in Yeast. By E. 
Salkowski (Zeit. physiol , Ghem 13, 506—538).—Chloroform water 
(5 c.c. of chloroform shaken with 1000 c.c. of water) is an excellent 
antiseptic medium (Bent. med. Wooh ., 1888, No. 16). On digesting 
yeast with chloroform water (1 part of yeast to 10 of chloroform 
water), self-fermentation does not occur at the temperature of 
the air, hut the fluid after some days contains sugar, leucine, and 
tyrosine, and substances of the xanthine-group. The formation of 
these substances is brought about by a fermentative process, for they 
are not found in preparations in which the yeast was first sterilised. 
As the vital processes of the yeast plant are put a stop to by the 
antiseptic used, the formation of these materials must be the result of 
, the action of a soluble ferment or enzyme. 

The sugar which is formed in this way forms a crystalline phenyl- 
hydrazine-derivative, melting at 204—205°, reduces Pehling’s solu-' 
tion, is readily fermentable with yeast, and is lsevorotatory. , The 
quantity of sugar amounted In the mean of 11 experiments to 6*48 
I. .v J ' ' , - - * 3 z 2 



3028 


ABSTRACTS OF CHEMICAL PAPERS. 


per cent, of the dry weight of the yeast used, the minimum "being 
4*24, and the maximum 8'81. It originates from the carbohydrate 
constituents of the yeast-cells. There is also in self-fermentation a 
diminution of the carbohydrates originally present. 

"With regard to the xanthine present, nearly all the nuclein of the 
yeast is decomposed, and the xanthine formed is directly precipitable 
by silver solution. If the yeast he previously sterilised, the xanthine 
is present in smaller quantity in the extract, and is not directly pre¬ 
cipitable by silver solution, but only after boiling with acids. 

W. D. H. 

Oxidation in the Living Cell. By Pfeffer (Ann. Agronom 15, 
234—236).—A dilute solution (1:100 or 1:1000) of hydrogen 
peroxide permeates the protoplasm in the cell sap without interfering 
with the life of the cell. After immersion in this liquid, many tissues, 
such as the roots of a bean or the root-hairs of Triancea bogotensis , 
become coloured red or brown, showing that the chromogenous 
substance has undergone oxidation; also some coloured tissues, like 
staminal hairs of Tradescnntia rapidly lose their colour, which is 
destroyed by oxidation. From these and similar experiments, the, 
author argues the absence of hydrogen peroxide, ozone, or nascent 
(atomic) oxygeu, from the cell contents, and that respiration is 
carried on by ordinary oxygen. Also the oxygen disengaged by 
green cells in sunlight is not active, for living Spirogyra may be 
exposed to sunlight in very weak potassium iodide and starch with¬ 
out causing any coloration, J. M. H, M. 

Reduction of Silver Nitrite by the Living Cell. By Pfeffer 
(Ann. Agronom ,, 15, 236—238, from Flora , 1889,46—54),—The author 
combats the view of Lcew and Bokorny that this reduction is a 
special property of the living cell, and due to the 44 active albumin ” 
in it. He cites the facts that many plants fail to give the reaction, 
that in some cases ebullition does not prevent it, that in Spriogyra 
the reduction does not take place until long after the cells at*e dead* 
To explain those cases, where living cells effect the reduction aud the 
same cells dead refuse to do so, the author points out that if the 
reaction be simply due to some reducing agent dissolved in the cell 
sap, then on the death of the cell the sap easily diffuses into the 
ambient water and carries away the reducing substance. Plugging a 
capillary tube with a little swollen gelatin and placing on one side 
a solution of tannin, and on the other silver nitrate, he shows that 
the gelatin is coloured brownish-red in zones by the reduced silver, 
presenting the appearance observed in the active cells. 

J. M. H. M. 

Solubility of the Constituents of Seeds. By W. Maxwblu 
(Amer. Ohem . J., 11, 354—357 ; compare Abstr., 1888, 170),—The 
author experimented on the seeds of Fimm sativum, Faba vulgaris, 
and Vida saliva, as follows:—50—100 grams were treated with 
diastase solution (as a substitute for ptyalin) until free from starch, 
washed, dried and weighed. Of the residue, one weighed portion 
(2 grams) was treated with pepsin solution, and another weighed 
portion with pepsin and trypsin solutions consecutively; the residue 
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in each case was washed, dried, weighed and the nitrogen determined 
in it by KjeldahPs method. The following table gives the main 
results in percentages on the material dried at 100°. 



Dissolved by 

Nitrogenous matter in 

Diastase. 

Pepsin. 

Pepsin 

and 

Trypsin. 

Original 

material. 

Pepsin 

residue. 

Pepsin and 
trypsin 
residue. 

Pisum sativum .... 

58*87 

24*87 

5*99 

4*151 

Hi 

0*091 

Paha vulgaris . 

57 *39 

24 *77 

3-65 

4*477 

mu 

0*160 

Ticia sativa . 

56*23 

28 *96 

2*04 

5*039 

Ha 

0*255 


When Faba vulgaris was treated with pepsin, without previous 
treatment with diastase, only 32 per cent, of the total seed matter 
was dissolved, and of this 25*33 per cent, consisted of albuminoids. 

In the common methods of determining albuminoids, the nucleins, 
being insoluble in water, are estimated as albuminoids, which are 
therefore too high. 

Comparison of results obtained by artificial digestion with trials 
with living animals confirms the value of laboratory experiments. 

a. a b. 

Fatty Oil of Cyperas Esculentus. By 0. Hell and S. Twer- 
bomeboff (JBer,, 22, 1742—1745).—The tubers of Gyperus esculentus , 
tbe so-called earth-almond, contain, besides sugar, a considerable 
quantity (27*1 per cent.) of a fatty oil which can be isolated 
by extracting with light petroleum. (Compare Munoz y Luna, 
Annalen , 78, 370.) The crude product is yellowish and has a smell 
something like that of burnt sugar. When cooled below 0°, a small 
quantity of solid glycerides separates but immediately redissolves 
when the temperature is raised. The crude oil was saponified with 
alcoholic potash, and the resulting soap, after being purified by dis¬ 
solving it in water and reprecipitating with sodium chloride, was 
decomposed with lead acetate. The mixture of lead salts obtained in 
this way was boiled with ether; tbe extract was proved to contain 
oleic acid, but no other acid of the same series, whilst the residue, 
which formed only a small proportion of the mixture, consisted 
entirely of lead myristate or contained only very small quantities of 
other fatty acids. These experiments show that the fatty oil of 
Gyperus esculentus consists principally of tbe glyceride of oleic acid, 
but also contains small quantities of the glyceride of myristie acid. 

f. S. K. 

Presence of Betaine and Choline in the Seeds of Vida 
Sativa. By E. Schtjlze (Ber., 22, 1827—1829).—Bitthausen has 
shown that vicine and. convieine occur in the seeds of Vicia sativa 
(Abstr., 1881, 1158), and the author now finds that betaine and 
choline are also present in the proportion of 11 to 12 grams of the 
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former and 3 to 35 grams of the latter in 20 kilos, of seed. In 
one experiment, choline platinochloride was obtained crystallised in 
octahedra instead of the ordinary orange-red pifisms. W. P. W. 

Percentage of Carbonic Anhydride in the Air of Soils. By 

E. Wollny (Landw. Ver sucks-St at 1889, 197—214).—This is a con¬ 
tinuation of previous experiments ( Landw . Versuehs-Stat ., 1880,373— 
391) in which it was shown that the formation of carbonic anhy¬ 
dride was hindered by the presence of vapour of chloroform, whereby 
the organisms which produce that gas were more or less destroyed. 
These statements have also been corroborated by Deherain, who how¬ 
ever, states his belief that oxidation proceeds in addition as a purely 
chemical process. Wollny did not consider this conclusion was 
justified by the results, and so has undertaken new experiments with 
a view to settle the question, the action of heat and mercuric chlo¬ 
ride being employed as antiseptics, and every precaution taken to 
ensure accuracy. The results obtained may Be thus expressed': the 
amount of organic matter in the soil is no indication of the quantity 
of carbonic anhydride when the organic matter is in excess; the per¬ 
centage of carbonic anhydride is only proportional to the amount of 
organic matter when this is in small quantities, but when present in 
greater amounts, then the carbonic anhydride does increase, but to 
much less an extent, for the larger or smaller quantity of this gas in 
the air of the soil more or less reduces the activity of the organisms 
by whose agency the oxidation is produced. Water and temperature 
have a greater influence on the oxidation, and act in an opposite 
direction to that of the organic matter; the amount of free gas in 
the soil affords no indication either of the intensity of the action or 
for the amount of organic matter. 

The addition of liquid manure to the soil results in a reduction of 
the decomposition of the organic matter when the quantity of the 
salts therein contained is greater than that already present in 
the soil, but if the liquid manure is dilute and the absorptive power 
of the soil for salts is great then the decomposition is promoted. 
The data on which the author relies for his conclusions are all 
given in full. E. W. P, 

Decomposition of Organic Ammoniacal Compounds in 
Ensilage. By P. W. A. Wgl l (Landw. Versmhs-Stat., 1889,161—179), 
—Estimation of albuminoid and amido-nitrogen has been made in a 
• variety of silages, principally of maize, and the results are given in full 
detail. It appears that the loss of nutriment by ensiling mate© 
amounts on an average to 24 per cent., whilst the loss of albuminous 
matter amounts to one-third of the total nitrogenous matter in the 
original maize; the albuminoids decrease to 43*91 per cent., whilst 
the amides rise to 206*7 per cent., which calculated on the dry matter 
is equivalent to 4*78 and 1*02 respectively. Prom the evidence pro 
duced, it is clear that the loss of nitrogenous matter canp.pt be 
referred to decomposition of the ammoniacal compounds, hut is* due 
purely to the fermentation which occurs in the silo; further, this loss 
is in no way obviated by any amount of care which may be taken in 
the drying oi tie silage. ■ • ■ : , . 
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Simultaneous Estimation of Hydrogen and Nitrogen. By C. 
Gehrenbeck (Ber., 22, 1694—1696).—By a modification of the open 
tube Dumas’ method of estimating nitrogen, the anthor is able simul¬ 
taneously to determine hydrogen. Between the combustion tube and 
the nitrogen eudiometer, a weighed calcium chloride tube is intro¬ 
duced. The other end of the combustion tube is closed with a cork 
carrying a three-way cock. One limb of this cock is connected with 
the carbonic anhydride generator, the other with an oxygen and air 
supply. The combustion tube is filled exactly as at present, except 
that care must be taken to mix the substance to be analysed inti¬ 
mately with copper oxide or lead chromate. The operation is first 
carried out exactly as for a nitrogen determination, but when this is 
finished, the nitrogen eudiometer is removed, and oxygen,andeventaally 
air, turned on. Of course the carbonic anhydride used must be dried, 
and it is preferable also to introduce a second (unweighed) calcium 
chloride tube between the weighed tube and the eudiometer. A 
number of test analyses have been made with good results. The 
method is of especial value in conjunction with Messenger’s wet 
method for the estimation of carbon (this vol,, p. 80). L. T. T. 

Eudiometric Investigation with Mixtures of Ammonia and 
Otygen. By S. Neumann ( Ghem. Gentr. 1889, 754, from Math, 
naturm. Ber. ans TJngarn6 , 136—151).—In the case of a mixture of 
ammonia and oxygen being exploded by passing the electric spark, 
an amonnt of ammonia equivalent to the oxygen is burned to nitrogen 
and water. If the oxygen is in excess, a small part of the nitrogen 
is oxidised, whilst in the event of the ammonia preponderating, a part 
of the unbumt ammonia suffers decomposition, owing to the heat of 
the explosion. If the pressure in the eudiometer be so far reduced 
that no explosion takes place, the ammonia may be burnt slowly. 

J. W. L, 

Estimation of Hydrogen Sulphide in Aqueous Solution. 
By G. Fauser {Ghem. Gentr., 1889, 754—755, from Math, naturw. Ber. 
ans Ungarn ., 6, 154—160).—The hydrogen sulphide, generated from 
antimony sulphide, was purified from hydrogen chloride by passing it 
over alum previously saturated with ammonia, and was then passed 
into freshly boiled water. The vessel containing the aqueous solu¬ 
tion stood in another of water, by means of which it could be cooled 
or warmed as required. 

The determination of the hydrogen sulphide is made as follows :■— 
The solution is delivered to the bottom of a flask containing a known 
quantity of a solution of bromine (prepared by acting on potassium 
bromate with hydrogen chloride in presence of potassium bromide), 
an excess of potassium iodide added, and the liberated iodine titrated 
with sodium thiosulphate. The following table contains the author’s 
results compared with Sehdnfeld’s. 
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Temperature. 

Coefficient obtained 
by Fauser. 

Coefficient obtained 
by Schcinfeld. 

0° 

4*6582 

4-3706 

5 

4*0407 

3 *9652 

10 

3 *4775 

3 *5858 

14 

3 *0674 

3 *3012 

15 

2 -9902 

3 *2326 

20 

2*6105 

2 -9053 


From his own results, the author calculates the following co¬ 
efficients 3° = 4*4109, 4° = 4*2630, 5° = 4*1206, 6° = 3*9836, 
7° = 3*8521, 8° = 3*7261, 9° =3*6056, 10° = 3*4906, 11° = 3*3810, 
12° = 3*2769,13° = 3*1783,14° = 3*0852,15° = 2*9976,16° = 2*9154, 
17° = 2*8387,18° = 2*7675,19° = 2*7018,20° = 2*6416, 21° = 2*5868. 

J. W. L. 

Detection of Phosphoric Acid of Mineral Origin. By J. 
Stockiasa (Bied. Centr 18, 444—446).—Experiments made with 
various phosphates of animal and mineral origin show that v. Lorenz’s 
reaction {Bied. Oentr 18, 130) is not always trustworthy. 

N. H. M, 

New Apparatus for the Indirect Estimation of Carbonic 
Anhydride, By E. Sack (j Ber., 22, 1007—10U9).—The author 
describes, with the aid of a diagram, a new form of apparatus for- the 
indirect estimation of carbonic anhydride. No stopcocks are em¬ 
ployed, and the apparatus is more stable and more easily washed than 
the ordinary form. F. S. K. 

Reduction of Barium Sulphate to Barium Sulphide on 
Ignition with Filter-paper. By C. W. Marsh (Ohem. News, 59, 
309—310).—In a number of experiments, barium sulphate was 
ignited with the filter-paper, and after weighing, the ignited mass 
was treated first with water then with dilute hydrochloric acid. The 
solution, if it contained hydrogen sulphide, was treated with bromine, 
and then boiled to drive away excess of bromine, any barium in 
solution would be derived from barium sulphide in the ignited 
barium sulphate, and was estimated in the usual manner. In this 
way the author has proved conclusively that a considerable proportion 
of the barium sulphate may be converted into barium sulphide during 
ignition with filter-paper, the quantity being less when the ignition 
is conducted in an open crucible. It is therefore, always desirable to 
treat the ignited mass with sulphuric acid and re-ignite. Hydrogen 
sulphide can sometimes even be detected on adding water to the mass 
after ignition with filter-paper. D. A, L. 

Estimation of Calcium and Magnesium in Gun-cotton, 

By H. Schiernihg {Ohem. Centr., 1889, 649, from Tidsskr. PA Oh. f 
1888, 353).—3 to 5 grams of the guu-cotton are saturated in a crucible 
with a mixture of equal parts of ether and alcohol in which paraffin 
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hos been dissolved, and to which one-fourth of its volume of water is 
added. A small piece of paraffin is added to the mixture, and the 
mass is set on fire. The carbonised mass is then completely incine¬ 
rated over the blast lamp. The ash is dissolved in standard hydro¬ 
chloric acid, ammonium chloride added, and a known quantity of 
standard sodium hydroxide solution added in excess. The insoluble 
oxides of iron and alnminium and the silica are filtered off and weighed, 
whilst the dissolved magnesia and calcium oxide are estimated by 
titrating back again. J. W. L. 

Electrolytic Separation of Cadmium from Zinc. By E. P. 
Smith and L. K. Frankel (Amer. Ghent. J., 11, 352—853;.—The 
authors find that, by carefully regulating the current, cadmium may 
be separated from zinc in alkaline cyanide solution. In the first 
series of seven experiments, OT817 gram of cadmium was present in 
each case, together with 0*2 gram of zinc in three cases; in the 
second series of nine experiments, O'2426 gram of cadmium was 
present in each case together with 0'2 gram of zinc in six cases. In 
ail the experiments, 4*5 grams of potassium cyanide and 200 e.c. of 
water were used; the current evolved 0*3 c.c. of water-gas per 
minute (?) ; and the time varied from 18 to 23 hours; in a longer 
time, the zinc begins to deposit with the cadmium. The errors in 
determining the cadmium varied from —0*27 to -f 0*60 per cent, of 
the amount present. A. G. B. 

Hamper Method for Estimating Cuprous Oxide in Metallic 
Copper. By E. P. Dewey ( Ghem . Gentry 1889, 707, from J. anal. 
Ghem., 3, 33).—Having prepared a mixture of cuprous oxide and 
metallic copper, the author found that it contained 98*12 copper, 
0*013 iron, and 1*867 oxygen per cent, which corresponds with 83*317 
copper, 16*670 cuprous oxide, and 0*013 iron. Applying Hampers 
method to the estimation of this mixture, 24*44 per cent, cuprous 
oxide was found, whereas calculating (as the author suggests should 
be done) that all the copper in the form of the suboxide is precipitated 
as basic nitrate, 16*29 per cent, is found. As he, however, determined 
the composition of his mixture of copper and suboxide by taking the 
difference as equal to oxygen, there is some doubt as to the validity of 
his conclusion. J. W. L. 

Volumetric Estimation of Nickel. By F. Moore {Ghem. News, 
59, 292—293 $ compare this vol., p. 747).—The author finds that large 
quantities of ammonium salts and the presence of manganese inter¬ 
fere with the accuracy of the method of estimating nickel recom¬ 
mended by him {loo. cit). The following process is not affected by 
iron, aluminium, zinc, and small quantities of manganese. Excess of 
sodium pyrophosphate is added to the slightly acid solution until the 
precipitate first formed redissolves, the solution is made slightly acid 
with hydrochloric acid, then distinctly alkaline with ammonia. 
Standard potassium cyanide (containing 22 to 25 grams per litre) is 
then run in until the blue colour disappears, cupric ferrocyanide is now 
added either dissolved in ammonium oxalate or as emulsion, and the 
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titration continued in the presence of zinc until this colour disappears 
or, in absence of this metal, until the yellow colour appears. The 
results compare well with numbers obtained by electro-deposition. 

D. A. L. 

Volumetric Estimation of Gases dissolved in Water. By 
O. Petteesson (Ber., 22, 1434—1439).—For the volumetric estima¬ 
tion r of gases dissolved in water, the author employs an apparatus, a 
diagram of which is given, consisting essentially of a glass fraction¬ 
ating flask A, the size of which depends on the quantity of gas in 
the sample to be examined, connected with a graduated burette¬ 
shaped tube B of about 48 c.c. capacity. B is completely sur¬ 
rounded by a larger glass cylinder E, through which cold water 
can be made to circulate, and the upper extremity projects through 
the cylinder E and is provided with a stop-cock z ; the end of 
B finally becomes wider and serves as a funnel, t , for introducing 
the reagents. The side tube of the flask A is provided with a bulb 
at the centre and is connected by means of india-rubber tubing with 
a cylindrical vessel C, of about 250 c.c. capacity. The volume of 
the whole apparatus (A -f B) up to where the cylindrical vessel C 
joins the india-rubber tubing is ascertained to within 0*5 c.c. 

In making an analysis, a fresh sample of the water is mixed with 
dilute sulphuric acid (10 c.c.) and poured into C (z being open) until 
A and B are completely filled ; the tubing at the junction with C is 
then pinched to, and the excess of water poured out. The water in 
A is then heated, carefully at first, and finally kept in brisk ebullition 
for 10 minutes. At the end of the operation, a rapid stream of cold 
water is passed through E, O is raised until the water in B and C is 
at the same level, and the volume of the gaseous mixture is noted, 
the temperature being indicated by a thermometer placed inside E. 
The carbonic anhydride is then absorbed by pouring a little soda into 
the funnel t, and opening the cock z so that some of the liquid 
flows into B, and the volume of the oxygen is subsequently ascertained, 
by absolution with an alkaline solution of pyrogallol. The residual 
gas consists of nitrogen alone, or of nitrogen and methane (compare 
p. 935) ; in the latter case, the funnel t is filled with water, and the 
gaseous mixture is passed into a suitable apparatus and analysed in 
the usual manner. 

As soon as the water in B is cooled, the carbonic anhydride is, to 
some extent, absorbed again. This error can be eliminated by read¬ 
ing the volume 5 and 10 minutes after turning on the cold water; the 
difference gives the volume of carbonic anhydride absorbed in the 
first five minutes* 

Experiments showed that the volume of carbonic anhydride found 
is 8 to 10 per cent less than the quantity actually present, as the whole 
cannot be expelled even by the most persistent boiling;, if, however, 
large quantities of sulphuric acid are added, the whole of the gas is 
driven but. 

As the contact of the water in 0 with the air might, in estimating 
oxygen and nitrogen, influence the results, the author employed another 
form of apparatus in which the atmosphere is completely excluded 
from . the. sample. The side-tube of the flask A is forked, erne 



ANALYTICAL CHEMISTRY. 


1035 


limb x being connected by india-rubber tubing with tbe vessel 
C as before, tbe other, y , with a glass cylinder F, which is con¬ 
nected with a cylindrical reservoir D. The sample is introduced 
as before, F having been previously filled with mercury up to the 
fork, and the limb y closed with a pinch-cock. The tnbing connect¬ 
ing 0 with the limb x is then closed with a pinch-cock close to the 
fork, y is opened and the water in A, and finally also that which has 
been driven into F, heated to boiling as before. As sulphuric acid 
must not he added to tbe water, only oxygen and nitrogen can be 
estimated with this apparatus. The results are within 0*1 c.c. per 
litre. F. S. K. 

Estimation of Organic Nitrogen in Natural Waters by tbe 
Ejeldahl Method. By T. M. Drown and H. Martin ( Gkem . News ; 
59, 272—276).—Taking into consideration the variable results 
obtained by different operators for albuminoid ammonia in waters, the 
authors conclude that a simple and accurate method of estimating 
total organic nitrogen would be generally practised in place of it, and 
they find the Kjeldahl method answers the purpose well. 500 c.c. of 
the water is boiled in a round-bottomed, long-necked, 900 c.c. flask 
until 200 c.c. have distilled off, the u free ammonia ” may be deter¬ 
mined in this distillate. When cool, 10 c.c. of pure concentrated 
sulphuric acid is added aud the remainder of the water boiled off 
cautiously, pulverised permanganate is now added (although it is 
doubtful if this is absolutely necessary) and then 200 c.c. of water 
free from ammonia. 100 c.c. of a solution, containing 200 grams of 
sodium hydroxide per litre, and which has been boiled with some 
permanganate, is run in, the flask adjusted to a tin-tube condenser, 
well shaken, and the distillation proceeded with, Nesslerising is 
preferred by the authors to titration. Nitrates and nitrites have not 
been found to interfere with the accurate determination of organic 
nitrogen in these waters. Satisfactory results appear to have been 
obtained with various waters, even in the presence of added nitrates 
and nitrites. Experimental determinations have also been made with 
known quantities of ammonia, urea, uric acid, and naphthylamine, 
but no comparison has been instituted with the Frankland-Armstrong 
combustion method. D, A. L. 

Eapid Method of Analysing Water prior to its Softening for 
Technical Purposes. By L. Yignon ( Bull. Soc. Chim , 50, 598 — 
604; compare Abstr,, 1888, 325).—In order to ascertain the quanti¬ 
ties of lime and of sodium carbonate necessary to soften water used 
for technical purposes, the author proposes to titrate 50 c.c. with a 
standard solution of calcium hydroxide, using alcoholic pbenol- 
phthalein (10 drops) as an indicator. By this means, tbe amount of 
lime required to combine with the free carbonic anhydride and to 
precipitate the soluble hydrogen magnesium and hydrogen calcium 
carbonates is determined. To estimate the amount of sodium carbonate 
requisite to precipitate salts of calcium and magnesium other than 
acid carbonates, 100 c c. of the water is taken and exactly neutralised 
with the standard calcium hydroxide solution, and the precipitated 
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carbonates are filtered off; to one-half of the filtrate phenolphthalem 
is now* added, and sodium carbonate solution containing 1 gram 
per litre is ran in until the reddening of the indicator is persistent. 

The method is not very accurate in the presence of considerable 
quantities of maguesium sulphate or chloride. T. G. N*. 

Estimation of Benzene-vapour in Coal-gas. By Berthelot 
{Bull. Soc. Ghim., 50, 660—662).—The author refers to his discovery 
in 1876 that the illuminating power of the Paris gas is largely due to 
the presence of benzene-vapour (compare Abstr., 1876, ii, 183, and 
1877, ii, 447). To determine the amount of benzene-vapour in coal- 
gas by volumetric absorption, 20—25 c.c. of the gas measured over 
water is to be briskly agitated in a small flask with 1 c.c. of fuming 
nitric acid for half a minute at the most before final measurement 
These conditions must be strictly observed, for otherwise the oxidis- 
able gaseous constituents are attacked, a circumstance, which the 
short period of contact with the acid, diluted as it is by the water 
moistening the walls of the vessel, almost entirely negatives, and suffi¬ 
ciently correct results are obtainable. ( Vide Ann . Ghim. Phys . [6], 
12, 2i>6.) T. G. 1ST. 

Estimation of Sugar by Fehling’s Solution. By H. Causse 
(Bull . ISoc. Ghim., 50, 625—626).—The author suggests the addition 
of 4 c.c. of a 5 per cent, solution of potassium ferrocyanide and 20 c.c. 
of water to each 10 c.c. of Fehling’s solution employed. On running 
in the sugar solution to the boiling mixture, the potassium ferro¬ 
cyanide dissolves the cuprous oxide as quickly as it is precipitated 
and forms a colourless solution, thus rendering the exact point of 
decolorisation more easily seen and preventing bumping. 

Potassium ferrocyanide appears to be without action on hot or cold 
Fehling’s solution. On cooling the liquid obtained, after titration, it 
turns brown and deposits colourless crystals which the author intends 
to study. T. G. JST. 

Tin in Sugar. By T. L, Phipson (Ghem . News, 59, 255 — 256). — 
Tin chloride appears to be used for giving some classes of sugar a 
golden hue, a practice which, owing to the quantities employed, is 
objectionable, inasmuch as it has been shown that tin chloride is 
poisonous. This adulteration is estimated by dissolving the sugar 
in a large excess of water without separating any of the residue, 
abidilying with hydrochloric acid, treating with hydrogen sulphide, 
allowing to remain at least 48 hours, then washing out the pre¬ 
cipitate with ammonium sulphide, reprecipitating with just sufficient 
hydrochloric acid, and ultimately weighing as oxide. ’ D* A. L. 

Estimation of Formaldehyde. By G. Losekann (Per., 22, 
1565—1566).—In the titration of formaldehyde by Legler’s method 
(Abstr., 1883, 1035), the reaction is that expressed by the equation 
6 H*COH H~ 4NH& = (0H 2 )eN^ 4- 6H a 0. The hexamethyleneamine 
thus formed is mono-basic, and neutialises qne equivalent of a&id. 
calculating the results, therefore, 6 mols. of formaldehyde were 
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present for every 3 mols. of ammonia seemingly used up, instead of 
for eveiy 4 mols. as stated by Legler. L. T. T. 

Estimation of Patty Acids from Butter. By it. Wollny 
{Chew. Centr 1889, 397, from Milch Zeit 17, 527).—6*25 grams 
of butter-fat is weighed in an Erlenmeyer flask of 300 c.c. 
capacity. 25 c.c. of alcoholic potash, which is equal to 73—74 c.c. 
of N/2 sulphuric acid, is added, and the flask closed with a 
good stopper through which passes a tube, 10 mm. wide by 50 mm. 
long. The flask and contents are now heated for 20 minutes by 
means of a small flame which must not bring the soap solution to 
boiling. The flask is next cooled, and 150 c.c. of boiled, distilled 
water added. After complete solution of the soap, the solution is 
cooled to 15°, and 75 c.c. N/2 sulphuric acid added. The flask is 
closed with a stopper, and the contents shaken briskly for a minute, 
when the insoluble fatty acids will form a curdy precipitate, and will 
allow of the ready filtration of the solution, of which latter 200 c.c. 
is filtered off and titrated with barium hydroxide solutiou. A blank 
experiment made in exactly the same manner, only with the omission 
of the fat. determines the amount of sulphuric acid added in excess 
of the alcoholic potash. From the amount of barium hydroxide 
solution used, the amount of fatty acids soluble in dilute alcohol may 
he calculated. J. W. L. 

Estimation of Pat in Milk. By P, (x. Short ( Bied . Centr., 18, 
416—417).—20 c.c. of well-mixed milk is shaken in a tube with 
10 c.c. of a solution of 250 grams of soda and 300 grams of potash in 
1800 c.c. of water. The tubes used are of glass T Vth of an inch 
thick; the lower half, 5 inches long, is -p| inch in diameter, the upper 
half has an internal diameter of J inch. A number of such tubes 
containing th&mixture of milk and alkali is heated in a suitable water- 
hath' until all the mixtures are uniform, which requires 1 to 2 
hours. The tubes are then allowed to cool to 65°, and to each, 10 c.c. 
of a mixture of sulphuric and acetic (sp. gr. 1*047) acids (equal vols.) 
is gradually added. The acid is mixed with the milk by blowing air 
through by means of a thin, glass tube. The tubes are again heated 
iu boding water for an hour, then filled up to an inch from the top 
with hot water, and put back into the hot, but not boiling, water, 
and kept there for an hour, after which they are taken out and 
allowed to cool. The layer of fat is then measured with a millimetre 
measure, and the percentage of fat calculated by means of the formula 

100 ? ... - .. in which a is the length of the column of fat, h the 

axe 

value of 1 mm, in cubic centimetres, c the sp. gr. of the insoluble fatty 
acids x 300(= 914), d the weight of the 20 e.c. of milk, and e the 
percentage of insoluble, fatty acids in the butter fat. 

The method is easily performed, and gives more concordant results 
than the lactobutyrometer. N. H. M. 

Free Alkali of Soap, By J. A. Wilson (Ghent. News t 59, 280). 
-—The author points out difficulties in the estimation of free alkali in 
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soap ■which contains both free glycerides and free alkali (tins vol., 
p. 448). Neither the brine nor carbonic anhydride methods are trust¬ 
worthy, and when palm-nut or cocoa-nut oil has been used in making 
the soap, titration with soda is inaccurate for ascertaining the amount 
required to neutralise the fatty acids. Results with various soaps 
are given, showing discrepancies between numbers obtained for 
alkali by titration and for alkali by titration of the insoluble fatty 
acids, and by alcohol test. Calico printers 9 soap generally contains 
excess of acid,'Which must be taken into consideration when titrating 

D, A. L.° 

Estimation of Aniline and Methylaniline. By F. Reverdin 
and C. de la Harpb (Ber 22, 1004—1006).—The methods at 
present employed for the quantitative analysis of a mixture of aniline, 
methylaniline and dimethylaniline are not sufficiently exact, but by 
the process described below the three bases can be accurately 
estimated. 

The aniline is first estimated by means of a standard solution of 
salt-R, 1 litre of which is equivalent to about 10 grams of napbtbol. 
7—8 grams of the basic mixture is dissolved in 28—30 c.c. of 
hydrochloric acid and the solution made up to 100 c.c. with water; 
10 c.c. of the resulting solution is diluted with water and ice, and 
diazotised with a quantity of sodium nitrite equivalent to the quantity 
of basic mixture present—supposing it to consist of aniline alone. 
The whole is then poured into a known volume of the standard salt-R 
solution, previously mixed with excess of sodium carbonate, and the 
dye which , is formed is precipitated with sodium chloride. The 
filtrate is then tested with diazobenzene and salt-R solution to 
ascertain which compound is present in excess, and by repeated 
experiments the volume of the standard solution required to exactly 
precipitate the diazobenzene is accurately determined. A mixture 
containing 1076 per cent, of aniline gave 10*24—10*40 per cent. 

1—2 grams of the basic mixture placed in a flask provided with a 
reflux condenser is mixed as quickly as possible with a known 
quantity (2—4 grams) of acetic anhydride, kept for half an hour 
at the ordinary temperature, then about 50 c.c. of water added, and 
the whole boiled for 45 minutes to decompose the excess of acetic 
anhydride. The cold solution is diluted to a known volume, and the 
acetic acid estimated by titrating with sodium carbonate, phenol- 
phthalein being used as indicator. If the excess of acetic anhydride 
together with the quantity necessary to combine with the aniline 
(which has been previously determined) is subtracted from the, 
weight of acetic anhydride taken, the difference gives the quantity 
of anhydride which has combined with the methylaniline. The 
analysis of a mixture containing 10*42 per cent, of aniline, .10*97 per 
cent, of methylaniline, and 78*61 per cent, of dimethylaniline gave 
10*30,11*16, and 78*54 per cent, respectively. 

In estimating methylaniline as methylphenylnitrosaraiue, varying 
quantities of nitromethylphenylnitrosamine, and sometimes also of 
paranitrodimethylaniline are formed according to the conditions of the 
experiment, the foi mer being produced in large quantities when excess 
of sodium nitrite is added to a cooled solution of methylaniline, 
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hydrochloride. The nitrosonitrosamine can "be distinguished from its 
oxidation product by a reaction which is doubtless generally appli¬ 
cable to the detection of paranitroso-derivatives as well as nitrosamines 
and nitramines, A 50 per cent, acetic acid solution of the substance 
to be investigated is heated for some hours on the water-bath with 
gallic acid; if a nitrosonitrosamine be present, the galiocyano-reaction 
is produced, though only slowly, whilst the niironitrosamine Is with¬ 
out action, and the solution remains yellow. 

Fhenylmethylnitrosamine solidifies at 2°, or sometimes at an even 
higher temperature to moss-like needles which melt at about 12—15*. 

Small quantities of tetramethyldiamidodiphenylmethane are formed 
when dimethylaniline is kept for a long time at the ordinary tempe¬ 
rature with excess of acetic anhydride, but when it is warmed for 
several hours with anhydrous acetic acid considerable quantities 
(10—15 per cent.) of tetramethyldiamidodiphenylmethane are 
„ formed. 

When aniline is boiled for two hours with excess of acetic an¬ 
hydride, diacetanilide is probably formed, but when aniline and 
methylaniline are treated with cold acetic anhydride the monacetyl- 
derivatives are alone produced, and the reaction is at an end in a very 
short time, no secondary products being formed. F. S, K. 

The Knop-Hiifner Method of Estimating Urea. By B. Luther 
(Zeii* physiol. Ghem 13, 500—505).—In the quantitative estimation 
of < urea by means of sodium hypobromite, a part of the nitrogen 
remains behind, and does not pass into the collecting tube. Part of 
this is oxidised to form nitric acid; another part remains unoxidised, 
and is present in such a form that on boiling with alkalis it is evolved 
as ammonia. 

Faueonier (Abstr., 1880, 513) was the first who pointed out that 
nitric acid was formed ; according to the method he employed, how¬ 
ever, he did not exclude the possibility of its formation by the action 
of potassium chlorate from unaltered urea, or a cyanate. In the 
present research the following method was employed: Urea was 
warmed with excess of barium hypobromite until gas ceased to come 
off; silver sulphate in excess was added to the liquid, by which 
means silver bromide, broxnate, and oxide, barium sulphate, and 
perhaps some bromaie were precipitated. Barium hydroxide was 
then added; silver oxide and barium sulphate were thus precipitated ; 
excess of, barium hydroxide was precipitated by carbonic anhydride 
and filtered off. The filtrate contained now only barium nitrate, the 
estimation of which showed that at least 3—4 per cent, of the 
nitrogen of the urea had beeu oxidised to form nitric acid. This 
source of error can, however, be avoided by the addition of glucose 
tp the solution of urea, as it reduces nitric acid in statu nascenti. 

There appears, however, to be no means of preventing the loss of 
{ the remainder of the nitrogen. The nitrogen which is contained pro¬ 
bably either as a cyanate, or cyanurate, or as a compound with 
sodium bromide or bromate, is driven off as ammonia on heating with 
alkali. The loss of nitrogen in this way amounts to about 1*5 per 
cent. 
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The amount of these losses varies, however, with the concentra¬ 
tion, temperature, presence of other substances in solution, and so 
forth; rendering the hypobromite method of estimating urea accu¬ 
rately, therefore, a most uncertain one. W. D. H. 

Estimation of Uric Acid in Human Urine, By W. Camerer 
(Zeit. Biol., 26 , 84—111).—The different methods which have been 
proposed by Salkowski, Ludwig, Haycraft, &c., are described and 
compared with one another in series of experiments with solutions of 
uric acid and with urine. As a result of these investigations, the 
following method is proposed :—The urine for the 24 hours, as fresh 
as possible and preferably free from deposits, is mixed with a measured 
quantity of sodium hydroxide solution: the solution used should be 
from 0*4 to 1 gram to 500 c.c. of water. This causes a precipitate of 
phosphates : the uric acid remains in solution. The mixture is then 
brought to sp. gr. 1*010—1*011 by the addition of water. If, how¬ 
ever, the urine is rich in uric acid, the dilution must be greater; if 
poor, less. The urine in the first four hours after a meal contains 
nearly twice as much uric acid, and the urine of leucsemic patients 
twice or three times as much as the day’s urine of a healthy man. 
The night’s urine is poor in uric acid. To 300 c c. of the diluted 
urine, 50 c.c. of magnesia mixture is added. The magnesia mixture 
used is that recommended by Salkowski (. Pfluger's Archiv , 6, 310), 
and consists of 1 part of crystalline magnesium sulphate, 2 parts of 
ammonium chloride, 4 parts of ammonia (sp.gr. 0*924), and 8 parts of 
water. The precipitate so produced is filtered off. The first 30 c.c. 
is used for washing the measuring glass, the next 175 c.c. is used 
for analysis. It is placed in a beaker containing about 0*5 gram of 
finely divided calcium carbonate, and then about 5 c.c. of a 3 per cent, 
solution of silver nitrate is added. , In a few minutes the silver 
precipitate settles;' a little of the clear, supernatant fluid is removed 
and tested with nitric acid in order to ascertain that it contains silver. 
The pi'ecipitate is collected on a filter, The calcium carbonate pre* 
vents any of it passing through the filter. It is washed free from 
silver and chlorides, and dried. It is then placed in a combustion- 
tube and a nitrogen estimation made by Kjeldahl’s method. From 
this, the quantity of uric acid is calculated. 

In a previous communication, the relation of total nitrogen to the 
nitrogen from the urea was investigated (Abstr., 1888, 518); the 
difference is due to nitrogen from substances like uric acid, creatinine, 
&c., grouped together under the term extractives. It is now found 
that in the 24 hours’ urine the relation of the nitrogen from uric acid 
to that in the total extractives is 1 : 7*4. W. D. H. 

Van Deen’s Test for Blood and Vitali’s Test for Pus, By B. 
v. Brucke (Monatsh., 10 , 129—143).—The author discusses the views 
of several investigators and gives minute directions, derived from 
their and his own observations, for the best methods of applying Van 
Dean’s and Vitali’s tests with tincture of guaiacum and turpentine 
oil. , Gh T. 14. 
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Crystalline Form of Grape-sngar and of Optically Active 
Substances in General. By F. Becke {Monatsh., 10, 231—232).— 
Optically active substances cannot form crystals which possess either 
a plane of symmetry or a centre of symmetry. Investigations on the 
crystalline form of grape-sngar did not show the hemimorphism which, 
theoretically, was to be expected, bat the crystals of the hydrate, 
CaH^Os 4- HoO, are hemimorphons; the elements are a : b : c = 
1*7350 : 1 : 1*9080 ft = 97° 59'. Anhydrous grape-sngar crystallises 
in rhombic, hemihedric forms, and the axial relationship is a : b : c = 
0*704 : 1 : 0*335. A certain relationship between the two forms is 
shown by the_ existence of a zone with angles of about 60° in_both : 
hydrate XlO.IIO = 60° 24', anhydrous substance x(Hl)*x(l!l) = 
60° 26'. F. S. K. 

Electrical Behaviour of Platinum in Fersulphuric Acid, and 
the Galvanic Polarisation in the Formation of the Latter. 
By F. Richarz (Zeit. physikat Ohem 4, 18—30).—The polarisation 
in the electrolysis of dilute sulphuric acid, which is due to the forma¬ 
tion of persnlphurie acid, ozone, and hydrogen peroxide, gives rise to an 
electromotive force, the amount of which the author endeavoured to 
determine by that of the element Pt | H 2 S0 4 ,aq | H 2 S 2 0 8 ,aq | Pt. The 
formation of oxygen, however, at both plates, and its occlusion, pre¬ 
vented this from being accomplished. In its place were therefore 
substituted the following comparisons:— 

Hg | Hg 2 S0 4 | H 2 S0 4 ,aq | H 2 S 2 0 8} aq | Pt =t 075 Daniel. 

Hg | Hg 2 S0 4 I H 2 S0 4 ,aq | Pt = 0*09—0*23 
and Zn | H*.S0 4 ,aq | H 2 S 2 0 8) aq j Pt = 2*06 „ 

Zm | H 2 S0 4 ,aq j Pt = 1*31—1*54' „ 

from which is obtained as a mean value 

Pt [ H 3 S0 4 ,aq j H 2 S 2 O s ,aq | Pt = 0*61 „ 

This represents the electromotive force necessary to overcome polar¬ 
isation m the electrolytic cell. From the heat developed in the reaction 
H 2 S 2 0 P ,aq = 2 H 2 S 04 ,aq 4* O, the above may also be calculated, and 
the number 0*56 Dan. was, in fact, thus obtained. The agreement of 
the calculated and observed values in the above reaction points to the 
production of persuiphuric acid as the primary electrolytic process, 
and this, is further confirmed by the high E.M.F. (greater than that 
of the Grove’s cell) of the element in which zinc and persuiphuric 
acid are employed. H. 0. 

The Rise in the Zero Point of Mercurial Thermometers 
made of Jena Glass. By F. Allies {Zeit mat Ohem., 28, 
von, uti, 4 a 
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435—438)*—The variations in the zero point are exhibited most 
prominently by thermometers made of glass containing both sodium 
and potassium, glass containing only one of these alkalis being much 
less subject to the well known variations. Thermometers which show- 
only a small temporary depression of the zero point after heating, 
generally exhibit the slow permanent rise also to a very small extent. 
The author has had under observation some thermometers of Jena glass, 
containing zinc, calcium, sodium and aluminium, and boric and silicic 
acids. The zero point of each thermometer was observed a few weeks 
after manufacture, and again after an interval of one to three years. 
In no case was the rise more than 0*04°, and in some of those kept 
the longest it was only 0*01° or 0*02°. The temporary depression on 
sudden cooling after heating for half an hour at 100° is only 0*05° with 
Jena glass, and disappears in two or three days, whilst with some other 
glasses it amounts to 0*4°, and lasts for weeks. M. J. S. 

Heat of Combustion of Benzene and of other Hydrocarbons 
of the Aromatic Series. By F. Stohmakn, C. Kleber, and H. 
Langbein (J. pr. Ohem. [2], 40, 77—95; compare this vol., p. 929). 
—The authors have redetermined the heat of combustion of ben¬ 
zene, and find that their former value is correct (Abstr., 1886, 409; 
1887, 425, 427). They have also determined the following thermal 
values:— 

Heat of combustion. Heat of formation. 

Calories. Calories, 

Durene, C 10 H I4 ... 1893*9 + 29*1 

Pentamethylbenzene, C n Hi 6 ... 1554*1 +31*9 

Hexamethylbenzene, Ci 2 H 18 ... 1712*2 +36*8 

Diphenyl, C 12 H 10 .. 1494*3 —19*8 

Naphthalene, C 10 H 8 .......... 1233*6 —17*6, 

Anthracene, C 14 H J0 ... If>94*3 —33*3 

Phenanthrene, CuHio ........ 1693*5 —32*5 

The following conclusions may be drawn from these numbers:— 

(1.) The heat of combustion of the solid homologue of benzene 
increases, on an average, 155*1 Cals, for the addition of each methyl- 
group. 

(2.) The substitution of the phenyl-group for hydrogen in benzene, 
to form diphenyl, increases the heat of combustion by 717*0 Cals. 

(3.) The displacement of a hydrogen atom in the hydrogen molecule 
by the phenyl-group makes the heat of combustion of the benzene 
molecule thus formed 718*5 Cals, higher than that of the hydrogen 
molecule. 

(4.) The formation of diphenyl from benzene, with separation of 
two atoms of hydrogen, takes place without any apparent thermal 
effect, 

(5.) The thermal values of anthracene and phenanthrene are prac¬ 
tically identical. 

(6.) The conversion of benzene into naphthalene and naphthalene 
into anthracene raises the heat of combustion some 458 Cals, in each 
case. A. Gh B. 
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Heats of Dissolution and Formation of Hydrated Metallic 
Chlorides. By P. Sabatier (.Bull . Bog. Ghim. [3], 1, 90—91; com¬ 
pare this vol., p. 1049).—These values are for 1 mol. of salt dissolved 
in 300 to 600 H.,0. 


CaCl 2 ,H 2 0 at 21*5°. 

SrClo,2HoO at 21*5° .. 
MgCl 2 ,5H 2 0 at 19*6°.. 
£(3MnCL,5H 3 0) at 21° 
FeCl 2 ,2H 2 0 at 20 Q .... 
£(F ei Cl B ,5H 2 0) at 20° 
CoC1 2 ,2H>0 at 23*5° .. 
BfiCl*,2H*0 at 21*5°... 
„ at 19*5° .. 


develops +11*75 Cal. 

» +3*30 „ 

„ + 6*40 „ 

,, +9*10 „ 

j, +8*70 ,, 

» +14*00 „ 

„ +9*85 „ 

M +10*45 „ 

„ +10*30 „ 


and the heats of dissolution of the above chlorides, whether effloresced 
or crystallised from hydrochloric acid, correspond. 

A1 2 CI 6 ,12H 3 0 dissolved in 900 H 2 0 at 15*5° develops +26*4 cals. 

Heat of formation of hydrates which are stable in a dry vacuum. 
H a O is calculated as solid. 


CaCh + H 2 0 ...... develops +4*20 Cal. each H 2 0 = +4*20 Cal, 

SrCl 2 + 2H 2 G. „ +5*20 „ „ +2*60 „ 

MgCls + 5H 2 0. „ +22*30 „ „ +4*40 „ 

£(AUC1«) + 4H 2 0 .. „ +36*60 „ „ +9*1 „ 

MnCl 2 + -|H 2 0..... „ +4*5 „ „ +2*70 „ 

+Fe01 2 + 2H 2 0...... ,, +6*4 „ ,, -t~3*20 „ 

KPe 2 01e) + 4(5H*0) „ +4*8 „ „ +2*80 „ 

CoCl 2 + 2H 2 b.. +5*7 „ „ +2*85 „ 

mCh + 2H 2 0. „ +5*95 „ „ +2*95 „ 


Heat of formation of hydrates which are unstable in a dry 
vacuum:— 


CaCl 2 ,H s O + 5H a O.develops +9*00 Cal. eaehH 3 0 +1*8 Cal. 

SrCkmO + 4H 2 0. „ +4*50 „ „ +1*1 


MgCl 2 ,5H 2 0 + H s O ...... 

MnCl S) |(5H 2 0) + K 7H ^0). 

FeC3 3) 2H 2 0 + 2H a O. 

CuCl* + 2H 2 0. 

CoCl 3) 2H a O + 4H 2 0. 

JNiCl 2 ,2H 3 0 + 4H 3 0. 


+ 2-00 

33 

33 

+ 2-0 

3? 

+ 4-20 

» 

>3 

+1-8 

3>. 

+ 2-60 

33 

33 

+ 1-3 

33 

+ 3-70 

S3 

)J 

+ 1-8 

33 

+6-95 

33 

53 

+ 1-7 

33 

+5-90 

33 

33 

+ 1-5 

33 


These thermochemical results are therefore in complete accordance 
with the relative stability of the hydrates. T. G. N. 

Apparatus for Cryoseopieal Investigations, By Hi v. Klobe- 
KOFF (Zeit. physical. Ghem ,, 4, 10—17).—The apparatus in question 
enables the experimenter to perform a number of successive experi¬ 
ments rapidly and with great accuracy. It is, however, somewhat 
complicated, and cannot be described without the sketch which accom¬ 
panies the paper. H. C. 


4 2 
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Specific Gravities of Aqueous Solutions. By G. T. Geklach 
(Zeit. anal Ghem 28, 466—524; see also Abstr., 1888,894).—The 
author gives numerous tables of the specific gravities of salt solutions, 
and deduces the following conclusions from them:— 

1. The water of crystallisation of salts always occupies in solution 
the same volume as an equal weight of solvent water. 

2. When a salt crystallises with several proportions of water, the 
smaller the number of molecules of water of crystallisation, the greater 
is the space each molecule occupies in the solid form. 

3. It would therefore appear that salts in solution are not in com¬ 
bination with water of crystallisation, but that the union takes place 
in the act of solidification. 

4. On mixing equal volumes of two solutions containing the pro¬ 
portions for the formation of a double salt, a very insignificant 
contraction occurs. 

5. Since the solubility of double salts is often very different from 
that of their constituent salts, it would appear that these double salts 
have a real existence in solution, 

6. The differences in the molecular volumes of salts of analogous 
elements and similar constitution are equal to the differences between 
their molecular weights, 

7* The molecular volume of a substance in aqueous solution dimin¬ 
ishes with increasing concentration of solut'on. In different solvents 
the molecular volumes of the dissolved substance are not identical, 
but always closely approximate. M. J. S. 

Constitution of Salt Solutions inferred from their Beha¬ 
viour to Carbonic Anhydride. By J. Setsohenoff ( Zeit . physihal. 
Ghem., 4, 117—125).—The aqueous solutions of salts of the strong 
acids absorb carbonic anhydride in accordance with Dalton’s law 
under pressures of less than •§■ atm.; but the absorption coefficients of 
the salt solutions are smaller than those of water at the same tem¬ 
peratures, and invariably increase with dilution. The numerical law 

which this increase follows is expressed by the equation y ss ae x , 
y being the absorption* coefficient of the salt solution, a that of water 
at the same temperature, % the volume of the solution, which varies 
with the dilution, and h a constant; this law, however, is an approxi¬ 
mation, and not absolutely correct. The study of the behaviour of 
salt solutions towards carbonic anhydride also leads the author to the 
conclusion that a salt solution is a very weak chemical compound of 
the salt and water. The gas reacts simultaneously with the water 
and the distributed salt, and both reactions are to he regarded as of 
chemical nature. In its reaction with the water, the gas has to over¬ 
come the attraction of the latter for the salt, and the reaction with 
the salt may be regarded as an endeavour to displace a portion of the 
acid which is associated with the base. H. C. 

Heat of Dissociation and Influence of Temperature on the 
Dissociation of Electrolytes. By S. Abehenius (Zeii^ physihal. 
Ghem., 4, 96—116).—The author measures the conductiyities of 
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yarions electrolj-tes in dilute solutions at 18° and 52°, and by means 
of the formula /* 53 = /t w (1 4- 035 • 34) calcnlates the mean tempera¬ 
ture coefficients, a#, between those temperatures. The temperature 
coefficients of the more dissociated electrolytes are generally smaller 
the greater the conductivity. Hence the conductivities approach one 
another as the temperature rises. The change in the coefficients with 
the strength of the solution is not great as long as the latter remains 
small. 

By means of the conductivity at two^Lifferent temperatures, the heat 
of dissociation of an electrolyte can be calculated. This last is, per 
gram-molecule, 1*945 x 3*35 x T*d log 10 kjdt + 1*945 T, and in order 
to calculate d log 10 kjdt, the values of k, the constant of dissociation, 
for two different temperatures must be known; these are obtained 
from the conductivities. A number of calculated values of the heats 
of dissociation of various electrolytes are given. It is noteworthy 
that the majority of these are negative quantities. 

The heats of dissociation being known, it is possible to calculate 
also the heat of neutralisation, the assumption as to the mechanism 
of the process in dilute solution being similar to that made by 
Ostwald (this vol., p. 931). Thus, if of the acid, base, aud resulting 
salt the fractions d u d 2i and are dissociated, and the corresponding 
heats of dissociation are W x , W 3 , and W 3 , that of water being x, the 
heat of neutralisation of an acid by a base in dilute solution is 
given by— 

- (1 - dJWi - (1 - A)W, + »+(!- d*)W 3 . 

The heats of neutralisation of a number of acids by sodium 
hydroxide are given as calculated by the above formula, and are in 
very fair agreement with the observed values, 

From the dissociation theory, it can be shown that the conductivity 
at any temperature A* = A t (1 + at), where Ai represents the 
amount of dissociation at the temperature to>b is constant, and a is 
the temperature coefficient. The function A* becomes a maximum 
when (1 + at)b = a, so that above this temperature the conductivity 
decreases, that is, the temperature coefficient becomes negative. The 
maximum, was calculated for hypophosphorous acid at 57°, and for 
phosphoric acid at 78°, and by direct observation it was found that 
the conductivity in the first case reaches a maximum at about 55°, 
and in the second case at 75°. The above is an additional confirma¬ 
tion of the truth of the dissociation theory. H. 0. 

Statical and Dynamical Methods of Measuring the Vapour 
Pressures of Chemically Combined and of Adsorbed Water. 
By W. MoLtiER-ERZBACH (Zeit physikaL Ohem 4,1 —9).—Owing to 
the differences in the results obtained for the vapour pressures of 
some solid salts as measured by the statical and by his dynamical 
method, particularly in the case of Lescceur and Mathurin’s observa¬ 
tions on some of the alums, the author is led to a careful comparison 
of the two methods. He finds that both methods are in many respects 
equally trustworthy and accurate, but in the case of the statical 
method a difficulty arises, owing to the incomplete absorption of an 



1046 


ABSTRACTS OP CHEMICAL PAPERS. 


excess of aqueous vapour by the solid salt, so that the pressure of 
decomposition cannot be exactly determined. In ihe case of potash 
alum, for instance, this is particularly noticeable, for, although the 
salt ceases to lose water when the relative pressure at 30° is above 
0'085, the pressure must be raised to 0*26 before the salt will again 
take up water. The difference for other salts is not, however, quite 
as great as for this. H. G. 

Diffusion of Acids and Bases into One Another. By 

J. Stefan ( Monatsh ., 10, 201—219).—When very dilate ammonia is 
placed over a column of dilute hydrochloric acid, the surface of sepa¬ 
ration between the acid and the alkaline liquids remains well defined, 
as can be easily observed if the solutions are coloured with litmus, but 
the region occupied by the acid gradually extends upwards. In one 
experiment, a solution containing 1 gram-molecule of hydrochloric 
acid per litre was covered with a solution of ammonia containing 
one-sixteenth of a gram*molecule; the surface of separation rose 8*2, 
16*5, and 24*5 mm. in one, four, and nine hours respectively, the rise 
being proportional to the square root of the time during which diffu¬ 
sion takes place. With the same hydrochloric acid, employing a 
solution of ammonia containing ^ gram-mol., the surface of separation 
rose 5, 9*9, and 14*7 mm. in one, four, and nine hours respectively. 

When a solution containing 1 gram-mol. of ammonia is employed, 
the region occupied by the acid extends upwards, rising 1*2, 2*3, and 
3*5 mm. in one, four, and nine hours respectively, but when the 
ammonia is four times as concentrated, the surface of separation 
gradually sinks, and the depression is 1*2, 2*5, and 3*8 mm. in one, 
four, and nine hours respectively. If ammonia of a certain con¬ 
centration were employed, the surface of separation would remain 
stationary. The concentration of the ammonia which would fulfil 
this condition would lie somewhere between that of the solutions 
employed in the last two experiments; the exact strength cannot be 
ascertained experimentally except with great difficulty, but it can be 
shown mathematically that the surface of separation would remain 
stationary if solutions of 1 mol. of hydrochloric acid and 1*8 mol. of 
ammonia respectively were employed. 

The phenomena described above are determined by the relative 
concentrations of the acid and alkaline solutions; they are inde¬ 
pendent of their absolute values, at any rate as long as the latter are 
not very large. 

Similar experiments were made with solutions containing 2 gram- 
mols. of hydrochloric acid and 0*5 gram-mol. of ammonia respectively. 
The region occupied by the acid extended 5, 9*9, and 14*8 mm. 
upwards in one, four, and nine hours’ time, 

When the hydrochloric acid solution contains only gram-mol,, 
and the ammonia 1 mol,, the surface of separation falls 3 9, 8*2., and 
11*9 mm. in one, four, and nine hours respectively; with solutions 
containing 1*5 gram-mol. of hydrochloric acid and 12 gram-mols. of 
ammonia respectively, the surface of separation falls 3*9, 8*4, and 
11*6 mm. in the same times. In those experiments in which the 
region occupied by the ammuniacal liquid extends downwards, the 
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two solutions do not remain so sharply separated, and the surface of 
separation is often irregular. 

In one experiment with solutions containing 1 gram-mol. of soda 
and -y 1 ^ gram-mol. of acetic acid respectively, the region occupied by 
the alkaline liquid extended 5*8, 11*6, and 17*4 mm. upwards in one, 
four, and nine hours, and 28*5, 40*5, and 49*7 mm. in one, two, and 
three days respectively. 

The apparatus employed in these experiments consists of two 
graduated glass tubes (120 mm. in length, 7 mm. in internal and 
23 mm. in external diameter), fixed, with their open ends turned 
towards each other, on a perpendicular brass stand, so that they can 
be moved np and down or rotated round the stand. The open ends 
have ground edges, the other extremities being closed with glass 
plates, fastened on with cement. The underneath tube is filled in situ; 
the other is filled, then inverted, and any liquid which falls out 
replaced with a small pipette. At the commencement of the experi¬ 
ment the open ends of the two tubes are brought to the same 
level, and they are then rotated until the one is exactly over the 
other. 

The author discusses the phenomena of diffusion mathematically, 
and, from the data given above, the coefficient of diffusion of ammonia 
is found to be 0*92, and that of hydrochloric acid 3*02. 

From observations made in a similar manner with ammonia and 
various acids, the diffusion coefficients are found to be as follows:— 
Nitric acid, 2*93; sulphuric acid, 1*82; oxalic acid, 1*14; and acetic 
acid, 0*88. In all the experiments, solutions containing one equiva¬ 
lent of the acid and one-sixteenth of an equivalent of ammonia respec¬ 
tively were employed. In two experiments in which solutions of one 
equivalent of base and one-sixteenth of an equivalent of acetic acid 
were employed, the diffusion coefficient of potash was found to be 
0*73, and that of soda 1*57. The above values are for the temperature 
of 21°. 

The diffusion coefficients of hydrochloric acid, nitric acid, and 
sulphuric acid are considerably larger than those found by Scheffer 
(Zelt. physikal. Ghewi., 2, 390—404) by the ordinary methods, but the 
results are not comparable, as Scbeffer experimented at lower 
temperatures; the coefficients found for the other substances agree 
better, and in some cases very well. The diffusion coefficients found 
for the three acids named above, and those of potash and soda, are 
in the same ratio as the molecular conductivities of these electrolytes 
as determined by Kohlrausch; but the coefficients of oxalic acid, 
acetic acid, and ammonia are larger than they should be if they 
followed the same rule. The diffusion coefficients, and those values 
which are termed the coefficients of chemical affinity, also stand 
in a direct relation to one another. F. S. K. 

Molecular Volumes of Aromatic Compounds. By S. Feitlee 
(Zeit. physikal. Gh&m. y 4, 66 —88).—The compounds examined were 
chloro-, bromo-, and iodo-benzene, and the chloro- and bromo-toluenes. 
In each case the volume was determined as a function of the pressure, 
that is, vapour-tension of the liquid, this being preferred to referring 
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both quantities to the same temperature, as differences in pressure 
are more easily measured than those in temperature. Great care was 
expended in the preparation of perfectly pure material, the method 
of preparation and purification of each compound being given in 
detail in the paper. 

Putting the results in curve form, with volumes as ordinates and 
pressures as abscissae, the similarity of the curves with those obtained 
by Neubeek (Abstr., 1888, 895) is at once noticeable. The curve for 
bromobenzene lies nearer that for chlorobenzene than that for iodo- 
benzene. Of the three isomeric chloro- and bromo-toluenes, the 
ortho-compound has always the smallest, and the para-compound the 
greatest, molecular volume. That of the meta-compound lies between, 
but nearer to tbat of the para- than to that of the ortho-compound. 
This relation holds for all pressures, and agrees with that found by 
Neubeek for other toluene-derivatives. 

If, in a series of similar constituted compounds, the molecular 
volume of the original be subtracted from that of the substituted 
compound, the molecular volume of the substituent less tbat of 
hydrogen is obtained. Ifor one and the same substituent, tbe num¬ 
bers thus found differ considerably in different compounds. Taking 
the volumes occupied by the different groups, less hydrogen, in the 
benzene-derivatives as the standard, then the substitution of an 
araido-, cbloro-, methyl-, bromo-, or nitro-group in toluene in the 
ortho-position brings about a mean decrease in the volume of the 
group less that of hydrogen of 2*4 units. In the meta-position, the 
influence of the methyl-group on the volume of the substituent is 
already much smaller, and in the para-position is scarcely appreciable, 

H. C. 

Gas Generator with Continuous Removal of the Exhausted 
Solution. By T. Breyer (Ze.it. ami. Ghem 28, ,438—440).—Tbe 
solid from which the gas is prepared is contained in a wide cylinder 
drawn, out below to a moderately narrow tube. This tube passes through 
a cork in a small, wide-mouthed bottle, whilst a second tube passing 
through the same cork is connected by rubber tubing to a hook¬ 
shaped glass tube hanging over tbe lip of a flask which can be placed 
at any elevation. The decomposing liquid is supplied from a higher 
reservoir by means of a stopcock tube passing through the cork in 
the top of the wide cylinder, through which also the gas delivery tube 
passes. To use the apparatus, the wide-mouthed bottle is filled with 
water, and the flask is raised as fax as possible. The acid is then 
allowed to drop in. The pressure of the gas forces the water up 
in the rubber tube. When the gas begins to bubble through the 
wash bottle and the liquid on which it is to act, the flask is lowered 
until the water just begins to overflow into it. As the exhausted 
acid rises in the generating cylinder, its pressure drives over more 
water into the flask, and its level is thus maintained constant. 

M. J. S, 
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Hydrated Metallic Chlorides. By P. Sabatier (Bull Soc. CMm. 
[3], 1, 88—90).—The following crystalline chlorides have been pre¬ 
pared :— 

CuCl*2ELO; MnCl 2 ,4H 2 0; FeCl 2 ,4H 2 G; Fe 3 Ck,12H 2 0; 
A1 2 C1 6 ,12H 3 0; CaCh,6H 2 0; SrCl 2 ,6H 2 0; MgCl 2 ,6H 2 0; 

CoC1 2j 6H 2 0 ; MCi 2 ,6H 2 0; 

and when placed in a vacuum for three months at 20° over sulphuric 
acid respectively yielded:— 

CuCl 2 ; 3MnCl 2 ,5H 2 0; FeCl 3 .2H 2 0; Fe 2 Cl«,5H ; 0; 

A1 2 C1 6 ,12H 2 G (not altered) ; CaCl 2 ,H 2 0; SrCl 2 ,2H 3 0; 

MgCl 2 ,5H 2 0; CoC1 2 ,2H 2 0 ; MC1 2 ,2H 3 0. 

When ferrotis, nickelous, manganous, strontium, and magnesium 
chlorides are crystallised from hydrochloric acid, the crystals obtained 
have the formulae last given. T. G. N. 

Basic Zinc-ammonimn Carbonate. By G. Kassrer (Arch. 
Pharm. [3], 27, 673—678).—A feeble electric current was passed 
through an ammonium carbonate solution, the positive pole (anode) 
being a zinc rod. After some time, transparent, needle-shaped 
crystals appeared on the surface of the liquid, and later a white 
powder was deposited in the vessel. The compound was insoluble in 
water; potassium hydroxide caused a copious evolution of ammonia, 
and acids disengaged much carbonic anhydride. There was no 
change on heating it at 150°, but at a higher temperature water was 
expelled and also ammonia. Analysis gave ZnO 66*01, NH 3 4*26, 
C0 2 21*07, H 2 0 8*28, total 99*62 ; which approximates to the formula 
3Zn0,hTH4*0H,2C0 2 -f H 2 0. Further consideration leads to the view 
that the substance is a basic zinc carbonate in which the hydrogen of 
a basic group (—ZnOH) is displaced by ammonium. J. T. 

Halogen-mercuric Acids. By G. Xeumann QLonatslu , XO, 236— 
241).—The halogen-mercuric acids are obtained in a crystalline con¬ 
dition when the halogen acid is saturated with the corresponding 
halogen-mercury salt and the solution kept at a low temperature over 
sulphuric acid and calcium oxide. The saturated solutions are most 
qnickly prepared by gently warming excess of the mercury salt with 
the halogen acid and filtering the cold solution through asbestos. 
The crystalline compounds obtained at temperatures varying from 0° 
to —4° gave on analysis results corresponding with the general 
formula HHgX 3 where X = halogen. In one experiment, when 
the temperature fell to —12° crystals of a chloro- and a bromo- 
derivative were obtained, the analysis of which showed that they had 
the general formula HnHgX 4 ; in crystalline form and in their other 
properties, however, they resembled the compounds of the formula 
HHgX 3 . 

The halogen-mercuric acids are very readily decomposed by mois¬ 
ture and by heat, so that, as they cannot be analysed m the usual 
way, the proportion of mercury to halogen only was determined. 
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They probably contain water of crystallisation, as, even when dried 
for a long time in the air, they still retain moisture. On beating, the 
crystals melt partially; the water of crystallisation probably serving 
as a solvent for some of tbe salt. When dry hydrogen chloride is 
passed for hours over mercuric chloride cooled in a mixture of 
snow and salt, the increase in weight is only 0*0021 gram, a fact 
which is further evidence in support of this view. 

Chloro-mercuric acid, HHgCl 3 , crystallises in long, transparent 
needles (compare Davy, Kraut-Gmelin, 1875, 3, 797). 

Bromo-mercuric acid, HHgBr 3 , resembles the preceding compound 
in appearance (compare Lowig, ibid., 1875, 3, 781). 

Iodo-mercuric acid, HHgI 3 , crystallises in yellow needles (compare 
Boullay, Ann, Chim. Phys., 34, 840). E. S. K. 

Mercury Oxychlorides. By K. Thummel (Arch. Pharm . [3], 
27, 589—605).—Roucher (J. pr. Ghem., 49, 1850, 377) indicates 
15 oxychlorides, but only five of these can be considered as definite 
compounds, namely : — the oxydichloride, HgO,2HgGl 2 ; monoxy¬ 
chloride, HgO,HgCl 2 ; dioxychloride, 2HgO,HgCl 2 ; trioxychloride, 
3HgO,HgCl 2 ; and tetroxychloride, 4HgO,HgCl 2 . All others are 
either modifications or mixtures of these oxychlorides. The oxy- 
dichloride is produced in all mercuric chloride solutions when these 
are treated with oxide, but its ready decomposition hinders its 
separation from these solutions. It can be obtained by heating on 
the water-bath a mixture of 1 part of yellow or red oxide and 
10 parts of chloride with 60 parts water, and stirring until no more 
of the light yellow powder consisting of the oxychloride separates ; 
this is washed and dried, and then washed with ether free from 
alcohol and water, to remove any residual chloride. It forms a 
fine, pale-yel!ow powder which under the microscope appears as 
small, colourless, polyhedral crystals. Cold alcohol and warm water 
decompose it with separation of the dioxyehloride. Sodium hydroxide 
solution separates red oxide. The monoxychloride has not yet 
been isolated; it is, however, present in all solutions of the alkali 
hydrogen carbonates which contain mercuric chloride. As the mon¬ 
oxychloride is less soinble in water than the chloride, precipitates 
appear as soon as the solution contains less than 20 mols. of hydrogen 
sodium carbonate or 45 mols. hydrogen potassium carbonate to 

1 mol. of mercuric chloride. The monoxychloride, however, does 
not come down as such, but as trioxychloride. The dioxychloride 
is known 1 in two modifications. The red variety appears when 

2 mols. of hydrogen sodium carbonate and 1 mol. of mercuric 
chloride are brought together in solution. The red precipi¬ 
tate appears under the microscope as rnby-red, four-sided plates. 
Alkaline carbonates or chlorides convert it into tetroxychloride. On 
heating the dry powder, it is converted into the polymeric black 
dioxyehloride. This black variety is produced by adding mercuric 
oxide to a hot mercuric chloride solution, or on mixing equivalents 
of red oxide and of chloride solution in the cold; also when the tri- 
oxychloride is treated with mercuric chloride solution in the cold. 
Trioxychloride is decomposed by heat into black dioxyehloride and 
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brown tetroxyehloride. Tbe black compound, winch appears as 
black rhombic plates tinder the microscope, yields a dark reddish- 
brown powder. Alkaline carbonates and chlorides do not decom¬ 
pose it’; sodium hydroxide separates red oxide, whilst the red 
dioxychloride gives yellow oxide under the same conditions. The tri¬ 
oxychloride appears as a yellow precipitate when an alkaline carbonate 
or hydrogen carbonate is added to mercuric chloride solution; but 
excess of alkali or of chloride readily converts it into brown tetr- 
oxychloride or red dioxychloride. The pure trioxychloride may be 
prepared by treating freshly precipitated yellow oxide or washed red 
oxide with mercuric chloride solution. In the first case the product is 
light yellow, aud with potassium hydroxide gives yellow oxide; in 
the second case it is reddish-yellow, and gives the red oxide with 
potash. Under the microscope, the pale yellow compound appears as 
pale yellow needles, the red compound as truncated prisms. The 
substance becomes dark brown when powdered, and black when 
heated to a temperature below 100 tf . It is decomposed into di- and 
tetra-oxyehloride when warmed with water. Exposure to light 
blackens it, and the crystalline substance (reddish or light yellow) is 
converted into dioxychloride by treatment with mercuric chloride. 
Millon {Arch. Fharm ., 23, 962) has obtained a red modification of 
trioxychloride, which is also easily decomposed. The tetroxychloride 
appears either as a brown, amorphous powder, or crystallises in brown, 
reddish-brown to bronze, six-sided plates. The amorphous variety is 
obtained by precipitating mercuric chloride solution with hydrogen 
potassium carbonate (HgCh; 30 to 35 KHC0 3 ), or by the addition of 
normal carbonate to a boiling chloride solution. The crystallised 
variety is produced by precipitating the chloride in the cold with 
hydrogen alkali carbonate, by heating concentrated alkali monoxy¬ 
chloride solutions, or by agitating aqueous chloride solution with red 
oxide (1 : 6). Both amorphous and crystalliue varieties give the 
yellow oxide on treatment with potash lye. All the oxychlorides 
when heated give sublimates containing both mercuric and mercurous 
chlorides. Alcohol and ether in the cold, and water on warming, 
extract chlorides containing oxygen. J. T. 

Specific Gravity and Composition of Tin-Lead Alloys. By 
0. Kleinstuck (Arch. Fharm. [3], 27, 628—640).—The conclu¬ 
sion arrived at is that the sp. gr. of tin alloys, as calculated from 
their composition, on the supposition that no volume change results 
from alloying, does not widely vary from the sp, gr. determined 
experimentally. J. T. 

A New Tin Oxide. By W, Spring (Bull. Soc. Chim , [3], 1, 
180—182).—Hydrated barium dioxide is added in excess to a hydro¬ 
chloric acid solution of stannous chloride, and the turbid liquid thus 
produced is dialysed until barium chloride no longer passes through 
the membrane. The colloid residue, after evaporation on .the water- 
bath, yields a white mass whose formula, determined by direct esti¬ 
mation of both water and oxygen, is H 2 Sn 2 0 7 ; it may be regarded 
as the derivative of a perstannic anhydride, SnQ 3 , resulting from the 
following reactions:— 



1052 


ABSTRACTS OF CHEMICAL PAPERS. 


SnCl 2 + BaO s = SnOCl s + BaO; 

S11OCI2 "f* Ba0 2 — S11O3 + BaCl 2 . 

The author proposes to continue this research. T. Gr, -R. 

Behaviour of Metastannic Acid to Bismuth and Iron 
Oxides. By C. Lep^z and L. Stouch (Monatsh ., 10, 283—294).—In 
the estimation of tin in alloys, oxidation to metastannic acid is the 
most convenient method, but Rose has shown (Ann. Phys. Ohem,. y 112, 
164) that when other feebly basic metals are present the metastannic 
acid formed contains considerable quantities of such metals. Rose 
states that when bismuth is present, the ignited residue contains the 
oxide of that metal, and is of a reddish-yellow colour. The authors 
have carefully repeated Rose’s work and find that the metastannic 
precipitate sometimes contains as much as 12 per cent, of bismuth 
which cannot be washed oat, but the residues obtained were always 
yellowish-white in colour and not reddish-yellow. It is pretty certain 
that the bismuth is'mainly present as bismuth stannate. 

Rose also states that when iron is present in small quantities the 
metastannic acid precipitated contains iron, but that when any con¬ 
siderable quantity of iron is present both the tin and iron remain in 
solution. Experimenting on this point, the authors found that when 
tin was digested with a solution of iron in excess of nitric acid, it was 
dissolved to the extent of 2 and even 3 atoms of tin to 1 atom of iron, 
forming yellow solutions. Solutions containing more than 2 atoms of 
tin were unstable, but solutions containing 2 atoms or less of tin to 1 
of iron could be boiled and even evaporated 10 dryness in a vacuum. 
In these solutions, concentrated nit tic acid produced a yellowish- 
precipitate, which, however, redissolved on dilution. Strong hydro¬ 
chloric acid caused a similar precipitate which dissolved in excess of 
the precipitant. Sulphuric acid and alkaline sulphates cause a per¬ 
manent precipitate. Alkaline nitrates and chlorides, acetic acid, and 
ammonium tartrate are without action, but free tartaric acid causes a 
precipitate on warming. Potassium permanganate is not decolorised 
by the solution, but the solution itself is decolorised by stannous 
chloride. From different solutions, the authors have obtained by 
evaporation in a vacuum three different compounds giving numbers 
corresponding with the formulas l'8(SnO>,HaO) + SW^l'SETaOs; 
4(Sn0 3 ,H 2 0) + Fe 2 03 ,lTN 2 0 3 ; and 6(Sn0 2 ,H 2 0) + Fe 2 0 s ,l‘ 6 N 2 05 . 
The reactions of these solutions show that the iron is present 
in the ferric state, but do not decide whether the tin is in the 
form of metastannic acid or whether, as the authors believe probable, 
in the form of a soluble orthostannic acid. The nitric acid evidently 
forms an essential part of the compounds. When a mixture of 
stannic and ferric hydrates is precipitated from the mixed nitrates by 
a slight excess of ammonia and the precipitate washed free from 
ammonium chloride, the precipitate (still retaining a, trace of free 
ammonia) dissolves in water to a clear solution. If the last trace of 
ammonia is removed by dialysis the solution gelatinises, but the 
addition of a trace of ammonia again causes complete solution. Any 
salts added to these solutions cause immediate precipitation. 
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On mixing solutions of soluble ferric hydrate and soluble stannic 
hydrate, immediate precipitation of both metallic oxides takes place. 

Chromic nitrate is similar in its action to ferric nitrate; ceric 
nitrate dissolves, at most, traces of tin; aluminium, uranium, cobalt, 
nickel, and copper nitrates do not dissolve metastannie acid. When tin 
is strongly heated with ferric sulphate and excess of strong sulphuric 
acid until a part of the acid is volatilised, the whole allowed to cool, 
and then treated with cold water, a considerable quantity of tin goes 
into solution. When this solution is heated, the tin is precipitated. 
If tin, however, is digested with an acid solution of ferric sulphate 
either at 100° or at the ordinary temperature, no tin is dissolved. 

When the acid ferri-stannic solutions are treated with hydrogen 
sulphide in the cold, no precipitation takes place for some time, and 
then only one of sulphur, and it is necessary to heat the solution to 
cause precipitation of stannic sulphide, which then contains iron. 
The separation of the iron and tin is, however, at once effected by 
ammonium sulphide in presence of ammonium chloride. 

L. T. T. 

Stannic Sulphide and, Thiostannic Acid. By L. Storch 
(Monatsh., 10 , 255—282).—The author noticed that if ammonium 
oxalate is added to a solution of stannic chloride, the precipitate 
produced by hydrogen sulphide is reddish-brown. When aqueous 
hydrogen sulphide is used as the precipitant, the solution first 
becomes intensely yellow to yellowish-red, and from this the reddish- 
brown precipitate gradually separates. Other oxalates give the same 
result. Experiments were then made to test whether this property 
was a peculiarity of oxalic acid or common to other acids. For this 
purpose, various acids were added to a solution of sodium thio- 
stannate, prepared by saturating a solution of sodium stannate with 
hydrogen sulphide. Hydrochloric, sulphuric, and dichioracetie 
acids caused an immediate precipitation of yellow stannic sulphide, 
but oxalic, phosphoric, monochloracetic, tartaric, citric, succinic, and 
acetic acids produced brownish-yellow solutions, from which reddish- 
brown precipitates separated more or less slowly. These results 
showed that this reaction was dependent on the affinity (avidity) of 
the acid, those causing precipitation having affinities ranging, accord¬ 
ing to Ostwald, from 25—100 (HC1 = 100), the avidities of those 
which did not determine precipitation of the yellow sulphide being 
below 20. 

The brown precipitates contained only slightly more sulphur than 
corresponded with the formula SnSa, and did not appear to be homo¬ 
geneous. Attempts to isolate the compound formed proved unavailing. 
When a dilute solution of oxalic acid is added to a solution of sodium 
thiostannate in quantity only just- sufficient to neutralise the sodium, 
a deep yellow solution is produced which gradually changes to reddish- 
brown, but remains clear for hours, and may be partially concen¬ 
trated before separation of the reddish-brown precipitate occurs. 
Acetic and oxalic acids produce no immediate precipitates from this 
solution. Ammonia and potash gradually decolorise it, as do sodium 
and ammonium carbonates, ammonium chloride, and sodium acetate, 
although more slowly. Many salts and strong acids cause pre- 
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cipitation. As the substance formed could not be isolated, the 
author estimated the ratio of sulphur to tin in this solution after the 
free hydrogen sulphide had been removed by a current of air. The 
result showed the presence of 3 atoms of sulphur to one of tin. 
The author therefore concludes that thiostannic acid, H 2 SnS 3 , is present 
in this solution. It is also probably present in small quantities in 
the brown precipitate. 

Kuhn ( Annalen , 89, 114) describes the formation of thiostannic 
acid as an olive-brown precipitate when a concentrated solution of 
sodium thiostannate is decomposed by hydrochloric or acetic acid. 
The author has repeated these experiments and obtained brown pre¬ 
cipitates, bat these never contained more sulphur than that required 
by the ratio Sn : S = 1 : 2*19, and therefore they were not the pure 
thio-acid, but mixtures of it with the sulphide. L. T. T. 


Mineralogieal Chemistry. 


Bock from Colorado, containing Sodium-amphibole, Astro- 
phyliite, Pyrochlorite, and Zircon. By A. Lacroix (C<mpL rend ., 
109, 39—-41).—This rock occurs in veins in the granite of the region 
round about San Peter’s Dome, Cheyenne Canon, and El Paso, in 
Colorado. Sometimes it is very coarsely crystalline like pegmatite; 
sometimes it is finely erystalline. The constituent minerals are sodium- 
amphibole or riebeckite, astrophyllite, pyrochlorite, fluorite, zircon, 
biotite, microcline, albite, anorthite, and quartz. The rock very 
closely resembles the granite in the Island of Socotra, and a rock 
found by Le Verrier in Corsica. The amphibole in the Colorado 
rock, the riebeckite of Socotra, and the arfvedsonlte of Greenland 
differ mainly in the relation between the ferrous and ferric oxides, 
and are identical in optical properties. The optical properties of the 
astrophyllite, which sometimes occurs in crystals 15 cm. long, are 
identical with those of the astrophyllite of Langesundfjord. Zircon 
is very abundant, the crystals reaching 1 cm. in length, and is 
accompanied by cubic crystals which seem to consist of pyrochlorite. 
Albite is abundant and forms small lamellae flattened along (010), 
but the microcline has to a considerable extent undergone alteration. 
Quartz is distributed throughout the rock, sometimes in small granules, 
sometimes in large platy masses. C. H. B> 

Mineral Water of the Ottili Spring, Suhl, Thuringia. By 
E. Beichardt (Arch. Pkarm . [3], 27, 645-^649).—The water of an 
older spring in the same locality was described by the author in 1878 
(Arch. Pharm ,, 214, 252). The temperature of the new spring is 
13*1°, of the old one 12*5°; the reaction is neutral. Sp. gr. at 9° 
= 1*0095, another sample later at 25° = 1*0075; old spring at 20° 
= 1*0074,, Total solids dried at 100° 14*14, 14*26 grams per litre. 
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The analysis of tlie old spring water is here given for the purpose 
of comparison, the results being expressed in grams per litre:— 



New spring. 

Old sprint 

Chlorine. 

6*8496 

4-7720 

Bromine. 

0-0369 

0-0051 

Iodine. 

0*00021 

trace 

Sulphuric anhydride. 

0-2918 

0*2027 

Calcium oxide. 

2-4360 

1*5749 

Magnesium oxide... 

0-0078 

0-0681 

Barium oxide ... 

0-00012 

0-0016 

Strontium oxide. 

0*00016 

0-0013 

Iron oxide. 

0-00019 

0*0003 

Manganous oxide. 

0-00009 

0-0005 

Aluminium oxide.... 

o-o 

0-0 

Sodium. 

2-5507 

1-6449 

Potassium . 

0-0863 

0-3130 

Rubidium... 

trace 

trace 

Csesium . 


55 

Lithium .. 

0*0044 

0-0027 

Silicic anhydride. 

0*0117 

0-0125 

Organic matter. 

0*0340 

0-0500 

Carbonic anhydride. 

0*0414 

0-0844 

Free carbonic anhydride at 13T° 

and 760 mm. 

= 5'78 c.c. 


J* T. 


Organic Chemistry. 

Manufacture of Iodoform. By H. Suilliot and H. Raynaud 
(Bull. Soc. Ghifn. [3], 1, 3—4).—When a slight excess of a dilute 
solution of sodium hypochlorite is added to potassium iodide 
(50 parts), acetone (6 parts), and sodium hydroxide (2 parts), pre¬ 
viously dissolved in cold water (1 or 2 litres), iodoform is precipitated 
in almost theoretical amount, according to the equations:— 

KI 4- NaCIO = KIO + NaCl; 

CH 3 -COCH 3 + 3KIO = GHI S + CH 3 -COOK + 2KHO. 

The presence of considerable quantities of neutral alkaline salts 
does not affect the reaction, and the process can be applied to kelp 
lyes from which the sulphides and sulphites have been removed. 

T. G. N. 

Reduction of Copper Salts by Sugars. By Monnet (Bull. Soc . 
Cfiim. [3], 1, 83—85).—A saturated solution of saccharose precipi¬ 
tates crystals of metallic copper from copper sulphate, inversion 
preceding. After some time, the whole of the copper is thrown 
down. 
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Lactose and dextrose react similarly but more slowly; reduction 
occurs at all temperatures, but is favoured by beating. 

Cupropotassic solution is reduced by a concentrated saccharose 
solution to cuprous oxide, and after prolonged boiling to amorphous 
metallic copper; in the case of lactose and dextrose, a short ebullition 
determines complete reduction to the metallic state. T. G. N. 

Chlorination of Ethyl Acetoacetate. By I. Ossipoff (Bull Soc. 
Ghim. [3], 1, 165—166).—The author wishes to reserve to himself 
the research which he has begun on the influence of temperature on 
the chlorination of ethyl acetoacetate. Up to the present his results 
are as follows:— 

At 18—20°, a monochlorinated-derivative, boiling at 192—198° 
and containing 20T8 01 per cent., is alone obtained. 

At 50°, three chlorinated-derivatives are produced:— 

(1.) Boiling afc 208—212° containing 34T6 Cl per cent. 

(2.) Boiling at 214—217° „ 37*11 „ „ 

(3.) Boiling at 217—230° „ 53‘31 „ „ 

At 100°, a single chlorinated-derivative is formed, boiling at 
208—212°. T. G. hi. 

Electrolysis of Solutions of Organic Potassium Salts and 
of Molten Potassium Acetate. By Lassar Com* (Annalen , 251, 
335—359),—Concentrated solutions of various potassium salts were 
exposed to the action of a galvanic current of four or eight small zinc- 
platinum elements. The solutions were placed in a beaker containing 
a small porous cell; one electrode dipped into the solution in the 
cell, and the second electrode was immersed in the solution sur¬ 
rounding the cell. Potassium bromaceiate is reduced to acetic 
acid ; carbonic anhydride is liberated at the positive pole, and when 
the solution becomes acid bromine is liberated. No hydrogen escapes 
at the negative pole until the greater part of the bromacetic acid 
is reduced to acetic acid. Potassium Moraoetate yields analogous 
results. a-Bromopropionic acid yields a small quantity of hydrogen, 
carbonic anhydride, bromine, and a small quantity of hydrocarbon 
bromine-derivatives. Dibromaoetic acid gives off hydrogen at the 
negative pole, and carbonic anhydride and bromine at the positive. 
Bromosuccinic acid is reduced to succinic acid, whilst carbonic 
anhydride mixed with carbonic oxide is set free at the positive pole. 
When the solution surrounding the positive electrode becomes acid, 
pure carbonic anhydride and bromine are liberated; after a time, 
oxygen is also evolved. A small quantity of fumaric acid is formed 
during the operation. 

JDibromosuccmic acid is successively reduced to bromosuccinic 
acid and succinic acid; carbonic anhydride is set free, but no 
bromine is liberated. Isodibromosuccinic acid yields succinic acid, 
carbonic anhydride, and bromine. Bromofumaric acid yields succinic 
acid and carbonic anhydride, but no bromine. 

Isosuccmio acid is most conveniently prepared by acting on 
potassium a-bromopropionate with potassium cyanide, the product 



ORGANIC CHEMISTRY. 


1057 


being converted into potassium isosnccinate by boiling with potas¬ 
sium hydroxide. On electrolysis, potassium isosuccmate evolves 
hydrogen, carbonic anhydride, and oxygen. Bramisosuccinic acid 
crystallises in transparent plates, and melts with decomposition at 
130°. The acid begins to decompose at 95°. The barium salt , 
BaCdBUBrOi + 2ET 2 0, crystallises in needles. The potassium salt is 
decomposed by electrolysis, yielding isosuccinic acid, carbonic anhy¬ 
dride, and bromine. Dibromisosucciv ic acid melts at 101°, and is soluble 
in alcohol, ether, and water, but the aqueous solution is decomposed by 
boiling. The potassium salt is deliquescent: the barium salt contains 
2 mols. H 2 0, and crystallises in needles. The acid is decomposed by 
electrolysis into isosuccinic acid, hydrogen, bromine, and carbonic 
anhydride. The potassium salts of benzoic, phthalic, and the hydroxy- 
benzoic acids are decomposed by electrolysis, yielding hydrogen at the 
negative, and carbonic oxide, oxygen, carbonic anhydride, and phthalic, 
benzoic, or the hydrobenzoic acids at the positive pole. Molten potas¬ 
sium acetate, on electrolysis, yields carbon and equal volumes ot* 
hydrogen and marsh gas at the negative pole, and pure carbonic 
anhydride at the positive. W. C. W. 

Geometrical Constitution of the Crotonic Acids and of their 
Halogen Substitution-products. By A. Michael ( J . pr . Ghem . [2], 
40, 29—44).—A reply by the author to the counter-criticisms of 
J. Wislicenus published in a paper of the above title in Annalen , 248 
(this vol., p. 236; see also Abstov, 1888, 1147 and 1176). 

a. a. b. 

Action of Hydriodic Acid on the Crotonic Acids. By A. 

Michael and P. Freeb (J. pr. Ghem, [2], 40, 95—96).—According 
to Hemilian, hydriodic acid acts on solid crotonic acid to form much 
solid a-iodobutyric acid and a little fluid /3-io do butyric acid, a result 
contrary to the rule that the halogen unites with the relatively most 
positive of the unsaturated carbon-atoms of crotonic acid. 

The authors have treated solid crotonic acid with strong and weak 
hydriodic acid, both hot and cold, but have obtained in each case well 
crystallised /8-iodobutyric acid of low melting point as the only 
product. When /3-iodobutyric acid is heated with an excess of soda 
solution, it yields solid crotonic acid. 

Fluid allocrotonic acid, which can be obtained perfectly pure by 
distillation out of contact with air, gives the same /3-iodobutyric acid, 
and not a flnid acid as stated by Fittig and Alberti. A. Gr. B. 

Composition of Solid Animal and Vegetable Fats. By R. 
Benedikt and K. Hazura ( Mo?iat$k 10, 353—-356).—Hazura/and 
others have shown that all vegetable oils seem to contain linoleic 
acid. The authors have now examined palm-oil and also cacao-butter, 
and find linoleic acid in both, whilst oleic acid alone could be 
obtained from the numerous solid and liquid fats and oils of animal 
origin which they and others have previously examined. Lard and 
tallow also gave the same result. The authors believe this will 
enable the analyst to decide whether commercial oleic acid or “ elain ” 
vol. lvi. . 4 b 
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—the liquid acid obtained in soap making — is of vegetable or 
animal origin. If of vegetable origin, it will yield sativic acid on 
oxidation by potassium permanganate, if of animal origin, dihydroxv- 
stearic acid will be formed. L. T. T. 

Non-drying Oils. By K. Haztjra and A. Grussner (Monatsh 10, 
242—249).—Earth-nnt oil was saponified with alcoholic potash, the 
solution poured into a large quantity of cold water, neutralised with 
acetic acid, and treated with lead acetate ; the precipitated lead salts 
were pressed and extracted first with cold (A), then with warm (B) 
ether, and the acids precipitated from the extracts separately with 
dilute sulphuric acid. 

The mixture of acids (60 grams) obtained from the cold ethereal 
extract A was oxidised with potassium permanganate, the filtered 
solution acidified with dilute sulphuric acid, and the dry precipitate 
extracted with ether. The insoluble residue (A 1? 45 grams) consisted 
of dihydroxystearic acid and sativic acid (7 grams), which were sepa¬ 
rated by extracting the mixture with boiling water, and the portion 
soluble in ether, A 2 , was treated as described below. 

The mixture of acids (70 grams) obtained from the hot ethereal 
extract B was oxidised with potassium permanganate, the acid pre¬ 
cipitated from the filtrate and treated with ether j the residue (B 1? 
45 grams) yielded the same products as A*, namely, sativic acid and 
dihydroxystearic acid. 

The portion soluble in ether (B 2 , 14 grams) was mixed with the 
solution A 2 , obtained as described above, and the acids fractionally 
crystallised from alcohol. The first three fractions were washed with 
ether and recrystallised from alcohol; the product, which melted at 
122—124°, was much more readily soluble in ether and alcohol than 
dihydroxystearic aei'd, and probably consisted principally of di~ 
hydroxypalmitic acid (m. p. 116°), The analysis gave results 
agreeing with those required by a mixture of dihydroxypalmitie acid 
and dihydroxystearic acid, so that the oxidation-products of the 
acids present in A a and B 2 consist probably of the two acids just 
named. 

An acid melting at 45°, which probably consisted principally of 
hypog83ic acid, was isolated from earth-nut oil by Goasmann and 
Seheven’s method (,Annalen , 94, 230), but it seems that this acid can 
be isolated by their method only when a large quantity is present in 
the sample. 

The above experiments show that, on oxidation, the unsaturated 
fatty acids of earth-nut oil yield sativic acid, dihydroxystearic acid, 
and dihydroxypalmitie acid, so that the unsaturated acids contained 
in the oil itself are linoleic acid and oleic acid, and probably hypoggeic 
acid. Earth-nut oil from different sources contains variable quanti¬ 
ties of hypogseic acid. 

The liquid fatty acids of oil of almonds and of oil of sesame were 
oxidised separately with potassium permanganate, and the erudo 
products investigated as described in the case of olive oil. Sativic 
acid and dihydroxystearic acid were obtained in both cases, showing 
that the two oils, contain the glyceride of linoleic acid as woll as that 
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of oleic acid. The quantity of linoleic glyceride is considerable in 
both oils. 

Analyses of the fatty acids of olive oil by Oudemann’s method 
showed that olive oil contains 13 per cent, of glycerides of saturated 
fatty acids, and 87 per cent, of glycerides of unsaturated fatty acids. 

F. S. K. 

Oily Acids from Lycopodium. By A. Langer (Arch. Pharrn. 
[3], 27, 625—628; compare Abstr., 1889, 741).—Bnkowski (GJiem. 
Ztg.y 1889, Ifo. 21, 174) investigated the oil taken from fresh spores, 
and found that it had a neutral reaction and contained the follow¬ 
ing :—Phytosterin, C25H42O, 0*3 per cent.; lyoopodie acid, Ci 8 H 36 0 4 , 
2*0 per cent.; oleic acid, Ci 8 H 34 Oo, 80*0 per cent.; arachidic acid, 
stearic acid, GisHseOs, and palmitic acid, 3*0 per cent.; 
glycerol, 8*2 per cent.; loss, 6*5 per cent. The author contends that 
the oleic acid, which is the chief constituent, has the composition 
G16H30O2, as given in his previous paper, and as deduced from fusions 
with alkali and oxidation with potassium permanganate. J. T. 

Action of Zinc-ethyl on Succinic Chloride; of Zinc-ethyl 
and Zinc-methyl on Phthalic Chloride; Pyrotartaric Chloride. 
By Bjasantzeff (Bull. Soc. GMm. [3], 1, 166—167).—Zinc ethide 
reacts with succinic chloride to form a compound which does not 
decompose on distillation, and when warmed with baryta-water yields 
a salt corresponding with a hydroxy-acid. 

, When the product of the reaction between zinc ethide and phthalic 
chloride at 40—55° is decomposed by water, crystals of a compound, 
C l2 H 14 0o, are obtained melting at 54° and boiling at 250°. 

Zinc methideand phthalic chloride yield a substance, Gi 0 H 10 O 2 , crys¬ 
tallising in scales which melts at 68° and boils at 240°; it is soluble 
in alcohol and ether, and is oxidised to ben?oie acid by fusion with 
potassium hydroxide. Both these compounds can be distilled in a 
current of steam. 

Pyrotartaric chloride, prepared from methylsnccinie acid, is a 
yellowish, mobile liquid boiling at 190—193°, and but slowly decom¬ 
posed by water. T. G. 1ST. 

Aldehydie Condensation-products of Carbamide* and Detec¬ 
tion of Carbamide. By E. Lody ( Momt&h 10, 295—316).—'The 
methods hitherto used for the detection of small quantities of carba¬ 
mide being very unsatisfactory, the author has examined some of the 
condensation-products of carbamide with aldehydes in the hopes of 
finding a satisfactory reaction. 

Methylenecarbamide is too uncertain in its formation and requires 
concentrated solutions of carbamide. The acraldebyde-derivative is 
a white, porcelain-like substance having the formula 2CH 4 K 2 Q,3C3HiO; 
Schiff also obtained a similar compound (Annal&n, 151, 186). It 
turns yellow at 225°, and chars at 250° without previous fusion. It 
is rendered soft by boiling water and dissolves slightly, but is 
insoluble in alcohol and ether. Its formation is, however, somewhat 
uncertain, and it is therefore unsuited as a test for carbamide. The 
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benzaldehyde-derivative of carbamide is soluble in alcohol and there¬ 
fore only formed from strong solutions. 

The authoT finds the best test for carbamide to be the formation of 
nitrobenzodiureid, NO^CsB/CHfNH’COdSfBya + H 2 0, described by 
SehifE {loo. tit.}* This is obtained when orthonitrobenzaldehyde in slight 
excess is added to even a very dilute alcoholic solution of carbamide, 
and the whole warmed gently. It melts at 200°, but when present in 
small quantities it is most conveniently detected by resolving it into 
its constituents by boiling it with Slightly acidified water, and 
pro ring the presence of nitrobenzaldehyde by the red coloration 
produced by plienylhydrazine. The test is best carried ont as 
follows; a slight excess of nitrobenzaldehyde is added to the alcoho'ic 
solution supposed to contain carbamide, the mixture is heared for 
some time on the watei*-bath and allowed to cool. If carbamide is 
present, a white precipitate is formed. Most of the excess of nitro¬ 
benzaldehyde volatilises during the heating on the water-bath. Any 
trace still remaining is removed by once washing with alcohol. 
Water slightly acidified with sulphuric acid is then added to the 
residue, and the whole boiled; if in the resulting solution a few 
drops of a solution of phenylhydrazine produces a red colour, this 
shows the presence of nitrobenzaldehyde and consequently of carb¬ 
amide. As the condensation-product is very slightly soluble in alco¬ 
hol, it is best, if no residual product is obtained, to divide the alcoholic 
solution into two parts; to one add phenylhydrazine at once, to the 
other add a drop or two of dilute sulphuric acid, boil-, and then add 
phenylhydrazine. If any carbamide-derivative be present, the latter 
half will show a stronger red coloration than the former. 

When a few drops of strong sulphuric acid is added to the alcoholic 
mixture of carbamide and orthonitrobenzaldehyde, a different con¬ 
densation-product is obtained. This has the formula and 

melts at 170°. Its constitution is probably 

co[hrfi-CH(OEt)-c 8 H4-]sro 2 ]2. 

The phenylosazone mentioned above forms scarlet crystals slightly 
soluble in warm water, more readily in alcohol and in ether. It melts 
at 148°, explodes when heated on platinum foil, and has the formula 
NHPh'N!CK*C 6 H4’N0 2 . The corresponding meta-compound melts 
at 153°, the para-compound at 120°. The ortho- ahd para-compounds 
are dyes, but not fast. Nitrons acid forms nitroso-derivatives which 
do not give Liebermann’s reaction, and therefore probably have the 
formula OH-NCNPh-NlCH-CeHrNO^ L. T. T. 

Amides of Carbonic Acid. By F. Emich (Momtsk, 10, $21 — 
353; compare Abstr., 1888, 1U63).—All amides of carbonic acid yield 
cyanates when fused with potash; those containing one or two carbon- 
atoms (except cyanamidocarbonic acid) only give this reaction when 
heated with alcoholic potash at 100°. All amides of carbonic acid, 
when ignited with quicklime, yield cyamide, and many of their 
derivatives, such as pbenylcarbamide, uric and parabanic acids, &c., 
do the same. These amides do not char on heating, but yield as 
principal products eyanuric acid, melkme, carbonic anhydride, and 
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ammonia. The compounds examined were carbaminio acid, cyaxmno 
acid, carbamide, cyanamide* guanidine, biuret, dicyanodiamidine, di- 
cyanodiamide, diguanide, amidocyanic acid, cyanamidocarbonic acid, 
cyanuric acid, oyanilic acid, cyamelide, melanurenic acid, ammeline, 
melamine, carbonyldicarbamide, biuretdicyanamide, carbonyl dibiuret, 
melam, melem, ammelide, mellone, cyameluriq. acid, mellon hydride. 

L. T. T. 

Risclibietli’s 7 -Valeroximidolaetone. Methylsuccinimide. 
By J. Brebt and W. Boeddinghous ( Annalen , 251, 316—323).— 
Bischbieth (Abstr., 1888, 44) obtained a product which he termed 
7 -valeroximidolactone by the action of strong sulphuric acid on Iso- 
nitrosovaleric acid prepared from levulinic acid and hydroxylamine. 
As it is well known that isonitroso- compounds prepared by the action 
of hydroxylamine on 7 -aldehydocarboxylic acids yield acid imides 
when treated with dehydrating agents, the authors have examined 
Bischbieth’s product, and find that it is identical in every respect 
with methylsuccinimide- W. C. W. 

Constitution of Benzene. By A. Claus (J. pr. Ghem. [2], 40, 
69—77).—In this paper the author criticises the recent work of 
A. Baeyer on this subject which appeared in Annalen , 251, 257 (see 
also Abstr., 1888,1069). A. G. B. 

Aromatic Bismuth Compounds. By A. Michaelis and A. 
Marquardt ( Annalen , 251, 323—335).—The preparation of triphenyl- 
bismuthine has been described by Michaelis and Polis (Abstr., 18b7, 
368). This compound is dimorphous, as it exists in two distinct 
forms belonging to the monoclinic system. Long* thin prisms melting 
at 78° are deposited from solutions in alcohol or a mixture of alcohol 
and chloroform. If the alcohol contains a small quantity of bromo- 
benzene, thin plates are occasionally deposited. The tabular crystals 
melt at 75°. Its sp.gr. is 1*5851 at 20°. Biphenylbismuthine bromide , 
BiPh-jBr, is precipitated when ethereal solutions of triphenylbismuthine 
and bismuth bromide are mixed. After recrystallisation from chloro¬ 
form, the salt is obtained in yellow crystals. melts at 157—158°, 

and is converted into the pxybromide by alcohol. Triphenylbismuthine 
<Hchhride , BiPh 3 Cl 2 (he. cit.) melts at 141*5° and the dibromide at 122°. 
The nitrate , BiPb 3 (N 0 3 )2 is prepared by adding the theoretical 
quantity of silver nitrate to an alcoholic solution of the dichloride or 
dibromide. The precipitate is removed by filtration, and on evaporat¬ 
ing the filtrate the nitrate remains in colourless needles. The salt is 
soluble in chloroform and benzene, and detonates when heated. 

A basic carbonate is formed by adding alcoholic sodium hydroxide to 
an alcoholic solution of the bromide. After removing sodium bromide, 
carbonic anhydride is passed into the filtrate, when the carbonate 1 is 
precipitated. 

Faratritolylbismuthine closely resembles triphenylbismuthine, and 
is deposited from a mixture of alcohol and chloroform in long prisms. 
The compound melts at 120° and is freely soluble in ether, benzene, 
chloroform, light petroleum, and hot alcohol. The dichloride and 
dibromide crystallise in needles, and melt respectively at 147° and 
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Ill—112°. The nitrate , Bi(C 7 H 7 ) a (NOs)a, forms needles or plates 
sparingly soluble in alcohol. It detonates when heated. Trixylyl - 
bismuthine Bi(C 8 Hg) 3 , from [1:3:4] bromoxylene, is freely soluble 
in benzene and chloroform. It crystallises in needles, and melts at 
175°. The dithloride forms glistening prisms melting at 161°, and the 
dibromide crystallises in needles and melts at 117°. W. C. W. 

Mercury Salicylates^ By H. Lajoux and k, Grandval (J. Pharm. 
[5], 20, 5—7).—Krauzfeld (J. Pharm.> Dec., 1888) has described the 
preparation of a mercury salicylate. The authors published a paper 
on the salicylates of mercury in 1882 (J. Pharm.). There are two 
mercurous salicylates, and two mercuric salicylates. The normal 
mercuric salt prepared by Krauzfeld was prepared by the authors by 
heating 1 mol. of yellow nlereuric oxide with 2 m'ols, of salicylic acid. 
The salt obtained had the formula CuHiHg^Oo. 1 mol. of acid remains 
free, and curiously enough, if this molecule in excess is not present, 
the reaction does not take place. A mercuric nitrate solution pre¬ 
cipitated by a solution of normal sodium salicylate gives normal 
mercuric salicylate, Ci*H 6 Hg0 8 . J. T. 

Some Sulpliomc Derivatives of Salicylic Acid. By G-. Pisanello 
( Qazzetta , 18, 346—354).—The formation of monosulphosalicylic 
acid by the action of sulphuric anhydride on salicylic acid has 
been already studied by Cahours and others, but the effect of chloro- 
sulphonic acid, which acts so energetically on most aromatic com¬ 
pounds, has not hitherto been examined. 

When chlorosulphonic acid is gradually added in slight excess to 
pure salicylic acid, and the mixture heated in an oil-bath at 180° 
until hydrogen chloride ceases to be evolved, a heavy brownish-yellow 
liquid is obtained which, when mi-led with water, saturated with 
barium carbonate, and filtered, yields a solution containing the barium 
salt of disulpJwsalicyUc acid [C&R 2 (S 0 3 ) 2 ( 0 H)<X) 0 ] 2 Ba 3 + 6|*E 2 0. 
This crystallises in small, colourless prisms* sparingly soluble in water, 
insoluble in alcohol. 

JDimlphosalicylic add, 0 fi H2(S0 3 H)2(0H) % C00H } + 4H 2 0, may be 
obtained from the lead salt by precipitating it with hydrogen sulphide, 
and evaporating. It forms bundles of minute, colourless, deliquescent 
needles which melt in their water of crystallisation at 80°; the anhy¬ 
drous acid melts at 145—146°, With ferric chloride, it gives an 
intense wine-red coloration, which disappears on the addition of a 
mineral acid. When fused with potash, it yields phenol and salicylic 
acid. 

Lead dimlphosalicylaie , [C 6 H 2 (S0 3 ) 2 (0H)'C00]<>Pb3 -f 10H 2 O, is 
obtained from the barium salt by decomposing it with sulphuric acid, 
neutralising the disulphonic acid with lead carbonate, and evaporating. 
It forms yellowish prisms, with square base, insoluble in alcohol, spar* 
ingly soluble in water. The cadmium salt [C6H2(S0 3 ) 2 (OH)*COO] 2 Cds 
+ I8H5O, crystallises in white, efflorescent prisms. The copper salty 
with 12 mols, H 2 0, forms greenish crystals; the zinc salt •crystal¬ 
lises in plates with 15 mols. fi 2 0, the calcium, salt in needles with 
12 mols. HsO, the sodium salt in prismatic needles with 3 mols. HaO, 
, and the potassium salt in rhombic plates, also with 3 mols, H 2 0, 
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When cblorosulphonic acid acts on salicylic acid in molecular 
proportion at 160°, it gives rise to monosulplxosalicylic acid. The 
author has analysed cobalt monosulpliosalicybite , which crystallises in 
rose-coloured prisms with 7 mols. H 2 0 ; the cadmium salt , colourless 
prisms with 8 mols. H 2 0, and the zinc salt with 3 mols. H s O. 

C. E. G. 

Allo-isomerism in the Cinnamic Acid Series. By A, Michael 
and H. Pendleton (/. pr. Ch$m. [2], 40, 63—68; compare Abstr,, 
1886, 702; 1887, 582).—The authors have obtained Jutz’s chloro- 
cinnamie acids by his method (Abstr., 1882, 1073), and find that they 
meltat 136—137°and 110—111° respectively, instead of 142° and 114°, 
as given by Jutz. They have also repeated Plochl’s experiments 
(Abstr., 1883, 194), and obtained chlorocinnamic acid melting at 
136—137°, and not 142°> Perkin’s method (Trans., 1885, 2 16) yields 
an acid melting at 141—142°, as stated by that chemist. 

By passing dry hydrogen chloride through a solution of phenyl- 
propiolic acid in cooled glacial acetic acid, and, after a week, pouring 
it into cold water, a mixture of two chlorocinnamie acids is obtained; 
their potassium salts may be separated by cold absolute alcohol. The 
less soluble is the salt of Perkin’s acid (m. p. 141—142°); the more 
soluble is the salt of a new acid, which melts at 132*5°. 

A table is given comparing the properties of the four known ch loro- 
cinnamic acids. 

The authors propose that the acid melting at 132*5° should be 
regarded as /3-chiorocinnamic acid, the acid of m. p. 142° being allo- 
^-chlorocinnamic acid. Plochl’s synthesis (loc. cit) of the acid melting 
at 137° shows that it is «-chlorocinnamic acid, analogous to ce-bromo- 
cinnamic acid; the acid melting at 111° is allo-«-chlorocinnamie acid. 

A. G. B. 

Phloroglncmotannic Acid. By H. Schipf (Annalm, 252, 87— 
93).—The conversion of phloroglucinolcarboxylie acid into diphloro- 
glucinolcarboxylic acid by the action of phosphorus oxychloride has 
been already described by the author (Abstr., 1888j 840). When 
carefully dried diphloroglucinolcarboxylicacid is heated at 160—175°, 
water is given oif, and decomposition sets in. On dissolving the 
residue in ammonia and fractionally precipitating with hydrochloric 
acid, phlorotannin-red > CuH 8 O s , is obtained. This substance is 
soluble in strong sulphuric acid, but is reprecipitated on diluting the 
solution with water* It is sparingly soluble in water, and somewhat 
more soluble in alcohol; the solutions are rendered fluorescent by the 
addition of an alkali, Phlorotannin-red resembles a quinol in all its 
properties. It contains four hydroxyl-groups, replaceable by acetyl- 
or by methyl-groups. The alkaline solution is speedily reduced by 
sodium amalgam to a colourless liquid, which turns brown on expo¬ 
sure to the air. 

Oak-red or oak phlobaphane resembles phlorotannin-red in many of 
its properties, but its solution in alkalis is not fluorescent. It yields a 
tetracetic-derivative, OuHsOaAci* Like phlorotannin-red, the alkaline 
solution is reduced by zinc-dust or sodium amalgam to a pale 
yeilow liquid, which rapidly oxidises on exposure to the air. 

w. c. w„ 
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Derivatives of Anilidosuccinie (Phenyl Aspartic) Acid. By 
B. Kusserow ( Annalen , 252, 158—170).—A solution of bromine 
in chloroform acts on anhydrous succinimide at 120°, yielding mono- 
bromosuccinimide and hydrobromic acid. If water is present, the 
action takes place at 160°, and monobromosuccinic acid and ammo¬ 
nium bromide are the chief products. Succinic and dibromosuccinic 
acids are also formed in small quantities. Monobromosuccinimide has 
not been obtained in a pure state. It is a thick oil, which decomposes 
spontaneously, forming hydrogen bromide, bromofumarimide, and 
dibromomaleinimide. Aniline acts energetically on monobromo- 
snccinimide, yielding amlidosucdmmide. This compound crystallises 
in lustrous plates, and melts at 158°. It is soluble in alcohol, and 
in glacial acetic acid. The hydrochloride and the nitroso- and acetic - 
derivatives are crystalline. Anilidosuccinimide is converted into 
anilidosuccinamide by the action of alcoholic ammonia at 100°, and 
into anilidosuceinamic acid by bpiling with milk of lime. Anilido- 
succinaml is formed by boiling monobromosuccinic acid in aniline. 
The miroso-compound melts at 180°, and dissolves freely in alcohol 
and ether, Anilidosuccinanil is converted into anilidosuccinanilamide 
by the action of alcoholic ammonia at 100*. The amide melts at 200°, 
and dissolves freely in strong acetic acid. 

Aniline acts on ethyl bromosuccinate, forming ethyl anilidosuccinate , 
C*Ha(brHPh)(COOEt) 2 . This is a highly refractive liquid, boiling at 
214° with partial decomposition. The sulphate forms needle-shaped 
crystals, insoluble in water. Anilidosuccindianilide yields a crystalline 
nitroso-compound, melting with decomposition at 190°. 

w. c. w. 

Structural Fornmiee of Hydroxylamine and its Derivatives. 

By W. Losses (Annaten^ 252, 170—240).—The author contends that 
the hydrogen-atoms in hydroxylamine differ from each other in their 
behaviour with certain reagents, and consequently that the different 
affinities of the nitrogen-atom are dissimilar. The question of regard¬ 
ing benzhydroxamic acid as a benzenyi-derivative is discussed at some 
length. When benzimido-ether is added to hydroxylamine hydro¬ 
chloride, a- and jS-ethylbenzhydroxamic acids and benzenylamidoxime 
are formed. The product is treated with ether to extract the isomeric 
ethylbenzhydroxamic acids, and the benzenylamidoxi me is precipitated 
from the residue by sodium hydroxide. The hydrochlorides are prer 
cipitated as colourless powders when dry hydrogen chloride is passed 
into ethereal solutions of the ethylbenzhydroxamic acids. The hydro¬ 
chlorides decompose on exposure to moist air, yielding ethyl benzoate, 
but if the dry salts are carefully heated, ethyl chloride and benz- 
hydroxamic acid are formed. The fact that the ethyl salts of «- and 
^-ethylbenzhydroxamic acids yield the same products when they are 
subjected to the action of acids, phosphorus pentaehloride, ammonia, 
and potassium hydroxide, shows that, although these compounds are 
not absolutely identical, they bean the closest possible resemblance to 
each other. Benzenylamidoxime ethyl ether from ethylic «-ethyl- 
benzhydroxamate is crystallographically identical with the benzenyi- 
aoudoxime ethyl ether from the ^-compound. The ether crystallises 
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in rhombic plates \a : h c = 0*6935 : 1 : 1*9788]. Benzenyl- 
ethoximidoethyl ether is identical with the ethyl salts of and 
/3-ethylbenzhydroxamic acid, and with the compound formed by intro¬ 
ducing the ethyl-group into ethyl benzhydroxamate. 

Methyl a-ethylbenzhydroxamate is decomposed by aqueous hydro¬ 
chloric acid into ethyl benzoate and methoxylamine hydrochloride, 
and by dry hydrogen chloride into ethyl chloride and methyl benz¬ 
hydroxamate. Methyl /S-ethylbenzhydroxamate yields the same 
products. Alcoholic ammonia at 160° converts ethyl dibenzhydroxa- 
mate into benzamide and ethylbenzhydroxamic acid. 

Ethoxyethylamine , NEtH*OEt, is prepared by warming a mixture 
of ethyl bromide and ethoxylamine; potassium hydroxide is then 
added to the product, and the liquid is distilled. The distillate boils 
between 73—96°, and is purified by conversion into the acid oxalate. 
The crystals of oxalate are drained, washed with a mixture of abso¬ 
lute alcohol and ether, and recrystallised from absolute alcohol. The 
oxalate melts at 112°, and is soluble in alcohol and in water. It 
forms triclinic crystals a : b : c = 0*668 : 1 : 0*313; a = 109° 51', 
ft = 114° 31', 7 == 77° 27'. A neutral oxalate could not be obtained. 
The base itself boils at 83° ; sp. gr. 0*829 at Q°. It is tolerably soluble 
in water, and dissolves freely in alcohol and ether. Ethoxyethylamine 
slowly reduces silver nitrate, and yields amorphous precipitates with 
copper sulphate and mercuric chloride. The hydrochloride is an oily 
liquid, soluble in alcohol. The platinochloride , 2NHEt*OEt,H 2 PtCl 6 , 
is obtained in needle-shaped crystals by adding a mixture of benzene 
and ether to an alcoholic solution of the salt; it melts at 158°. The 
sulphate is obtained, in crystals when benzene is added to the alcoholic 
solution. 

Ethoxyethylamine is decomposed by strong hydrochloric acid at 
170°, yielding ethyl chloride and eibylamine. When benzoic chloride 
is added to an ethereal solution of ethoxyethylamine, ethoxy ethyl- 
amine hydrochloride is deposited as an oil, and ethoxyethylbenzamide , 
NEt(0Et)*C 7 H 5 0, remains in the ethereal solution. It is an oily 
liquid, miscible with alcohol and ether; sp. gr. 1*05408 at 0°. It 
begins to decompose at 235°, and is slowly converted into benzoic 
acid and ethoxyethylamine by strong hydrochloric acid at the ordinary 
temperature This shows that ethoxyethylbenzamide is not identical 
with ethylic ethylbenzhydroxamate. 1 W. C. W. 

Derivatives of Metatoluquinazoline and of Metahomo- 
anthranilic Aeid. By S. Niementowski (/. pr. Ghern. [2], 40, 
1 —28; compare Abstr. 1888, 837). — Orthazoxyparatohmitrile, 

ClSr-CeHaMe^O-OsHaMe^O^ [ON ;N: Me = 1:2 : 4], 
is obtained during the reduction of orthonitroparatolunitrile with tin 
and hydrochloric acid, or with sodium amalgam in alcoholic solution ; 
it crystallises in stellate, orange-red needles, melting at 18*2°, and 
dissolves sparingly in alcohol with a reddish-green fluorescence, 
more freely in acetone, chloroform, and hot glacial acetic acid. 

Anhydroformylorthmiidopamtoluylamide (S-% droxymetatoluquinaza- 

line), C s H a Me<'^ : §^>lT [Me: N: C(OH) =3:5:6], obtained by 
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heating orthamidoparatoluylamide with formic acid, forms small, in¬ 
distinct crystals, melting at 237—238°, and sparingly soluble in the 
usual solvents, bat easily soluble in alkalis. 

Metahomoanthranilic acid has been already described (Abstr., 
1888, 837) ; the ammonium , silver, copper, and iron salts* and the 
hydrochloride, sulphate , and nitrate are here described. 

Orthoformamidoparatoluic acid * 

OOOH-CeHaMe-lS'H-COH [Me s HB>COH : COOH = 1 i 3:4]* 

prepared by heating metahomoanthranilic acid (5 grams) with 
crystallised formic acid (3 grams), crystallises in very slender, long, 
white, stellate needles, which begin to melt at 183° and are fully 
melted at 186—187°; it is sparingly soluble in alcohol and water, 
insoluble in chloroform and benzene* and soluble in alkalis. By dry 
distillation it yields water, carbonic oxide, formometatoluide, and a 
crystalline base which melts at about 140°. 

Metamethylorthouramidohenzoyl , 

OeHaMeC^jj.Jo [Me : 1STH : CO = 3 : 5 : 6], 

(compare this vol., 609), is obtained by heating metahomo¬ 
anthranilic acid with carbamide (equal mols.) at 200°* also by 
heating orthamidoparatoluylaraide with carbamide at the same 
temperature ; the last method yields the ptirer product. It crystal¬ 
lises from amyl alcohol in white, stellate needles, and from glacial 
acetic acid in yellowish, thin, transparent plates; it is sparingly 
soluble in other solvents, and does not melt at 300°. When cautiously 
heated, it sublimes unchanged. When distilled with zinc-dust, it 
yielded a combustible gas, orthamidoparatolunitrile, and an oil which 
gave a crystalline hydrochloride hut was not identified. When 
heated with iodine and red phosphorus in glacial acetic acid, it yields 
ortbotoluidine. 

Nitro-ortkacetamidoparatoliiic acid , COOH. C 6 H 2 Me(I^ 0 2 )*IsrHAc, 
obtained when orthacetamidoparatoluic acid is treated at 15—20° 
with nitric acid of sp. gx\ 1*50 (6 parts), crystallises in yellow needles 
which melt at 210° and are soluble in alcohol, acetone, ether, and 
chloroform. Ferric chloride gives a yellow precipitate with its aqueous 
solution. 

Niiro-orthamidoparatoluic acid , COOH^CeHaMe^HOaJ'HHa. The 
potassium salt of this acid is obtained on saponifying the last men- 
tioned acid with potash; the acid itself crystallises in yellow needles 
with 1 mol. H 2 0; these soften at 240° and melt at 245 a with car¬ 
bonisation ; the acid is soluble in alcohol, acetone, ether, and hot 
water. The •potassium salt, with 2 mols. HgO, is described. 

a. a b. 

Intramolecular Change of the Oximes of Paraehlorobenzo- 
phenone, Paratolyl Phenyl Ketone, Phenanthraquinone, and 
Diphenylene Ketone. By P. Wegerhoff ( Annalm 252,1 —44).— 
Paraohlorobetizophenoneozime is freely soluble in ether, alcohol, 
benzene, and chloroform. It melts at 148—149°.. The hydrochloride 
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forms colourless prisms and melts at 110—112° 'with decomposition. 
Paratnlyljphenylketoxime forms colourless needles; it melts at 14l)° 
and is freely soluble in alcohol, ether, benzene, and chloroform. On 
exposure to the atmosphere, it slowly deliquesces and decomposes. 
Both oximes undergo intramolecular change, when subjected to the 
action of phosphorus pentachloride and water, strong sulphuric acid, 
or glacial acetic acid saturated with hydrogen chloride. The chief pro¬ 
duct is the anilide of parachiorobenzoieor paratoluic acid respectively. 
The behaviour of phenanthinquinouemonoxime under similar treat¬ 
ment has been previously described by the author. (Abstr., 1888,1200.) 

Attempts to bring about a molecular change in phenanthraquinone- 
dioxime anhydride^ and in the oximes of diphenylene ketone, and 
ortbodipheuyleneketonecarboxylic acid and amide Were unsuccessful. 

w. c. w. 

Intramolecular Change of and /3-Benzildioxime, a -Benzil- 
monoxime, and Deoxybenzoinoxime. By E. Gunther (. Annalen, 
252, 44—72).—The author has previously pointed out (Abstr., 
1888, 485) that «-benzildioxime yields the diacetate of /J-benzil- 
dioxime when it is heated with a solution of hydrogen chloride in 
glacial acetic acid and acetic anhydride. If acetic anhydride is 
omitted from the mixture, /3-benzildioxime and dibenzenylazoxime 
are the chief products of the reaction. Dibenzenylazoxime is also 
formed by the action of strong sulphuric acid, phosphoric anhydride, 
and phosphorus oxychloride ou a-benzildioxime. Phosphorus penta- 
chloride at the ordinary temperature yields a similar result, but at a 
higher temperature a dichloride, Ci 4 H l0 iSr-»Clo (he. cit .), is formed. 
The chloride is decomposed by water, yielding benzamide. Silver 
nitrate eliminates the chlorine from the dichloride and forms a 
crystalline compound, Ci 4 H 10 N 2 O,AgNO 3 , soluble in alcohol. The 
silver salt is decomposed by hydrogen sulphide, yielding isodibenzenyl- 
azoxime. 

Dibenzenylazoxime was first prepared synthetically by Tiemann 
and Krilger (Abstr., 1884, 1825). /3-Benzildioxime yields a small 
quantity of dibenzenylazoxime when treated with a solution of 
hydrogen chloride in acetic acid and acetic anhydride, and it is con¬ 
verted into oxanilide by phosphorus pentoxide or pentachloride. 
Under similar treatment, the a-motioxinie is decomposed into benzoic 
acid and ammonia, and deoxybensoinoxime is converted by phosphorus 
pentachloride into phenylacet&nilide. W, 0. W. 

Diketobydrindene. By W, Wtslicenus and A. Xotzle ( Annalen, 
252, 72—79).—The preparation of diketohydrindene has been pre¬ 
viously described (Abstr., 1888, 1194). This substance forms a 
crystalline dipbenyldihydrazone which is soluble in alcohol, ether, and 
benzene and melts at 171°. Ferric chloride imparts a dark-bluish- 
green coloration to a solution of this compound in strong sulphuric 
acid. 

JDihetohydrindenedioxime decomposes at 225° and is soluble in 
alkalis. Isonitrosodiketohydrindene unites ^wifh hydroxylamine, 
forming tri-i$mitroso'hydrindene i a crystalline compound sparingly 
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soluble in aleoliol and in water. It melts with decomposition at 197°. 
Benzaldehyde and diketohydrindeue unite together at 120° to form a 
condensation-product, benzylidenediketohydrindene, 

C 8 H 4 <oo> 0: °H p H. 

This compound dissolves freely in ether, benzene, warm alcohol, and 
light petroleum. It melts with decomposition at 150°. 

"The condensation-product, C 1 s Hm0 3j obtained by boiling diketo- 
hydrindene with water (Abstr., 1887, 587) is most conveniently pre¬ 
pared by boiling the acidified aqueous solution of the yellow sodium 
compound of ethyl diketohydrindenecarboxylate. An acid solution of 
this compound dyes wool a violet-red. The monobromo- and dibromo- 
substitution products are crystalline. The former melts with decom¬ 
position at 195—196° and the latter at 241—242°. The mono-deriva¬ 
tive is soluble in hot alcohol and gives, a violet-red coloration with 
alkalis. The dibromo-compound is insoluble in alcohol and is 
decomposed by alkalis. W. C. W. 

Action of Ethyl Propionate on Ethyl Phthalate. By W. 

Wislicenus and A. Hotzle ( Annalen, 252, 80—87.—The sodium salt 
of methyldiketohydrindene is prepared by the action of sodium on a 
mixture of ethyl propionate and phthalate by a process analogous to 
that used in the preparation of sodium diketohydrindene (Abstr.* 1887, 
587). The sodium salt crystallises in small prisms of a dark-red 

CO 

colour. ft3Iethyl~4-y-cUketohydrindene r C 6 H 4 <QQ^CHMe, is de¬ 
posited from alcoholic solutions in blunt pyramids and from light 
petroleum in needles. It is also soluble in ether, hot water, 
and alkalis, melts at 84—85°, and can he distilled without de¬ 
composition under a pressure of 18 mm. at about 150°. The 
phttnylhydrazone melts at 162—164° and dissolves freely in ether 
and benzene. The dioxime crystallises in needles and melts at 
116—117° with decomposition; it is soluble in alcohol, ether, 
alkalis, and glacial acetic acid. Methylbromodiketohydrindene is 
formed by warming a solution of methylhydrindene in glacial acetic 
acid with bromine. It crystallises in needles and melts at 90—91°. 
The crystals dissolve in alcohol, ether, and in alkalis. Dimethyl - 
CO 

diketohydrindene , C 6 H 4 <^Q)>CMe 2 , is prepared by the action of 

methyl iodide on sodium methyldiketohydrindene in presence of 
methyl alcohol at 100°. This compound melts at 107—108° and 
boils about 250° with slight decomposition. It is freely soluble in 
alcohol, ether, and benzene. The dihydra&one is deposited from alco¬ 
hol in slender prisms of a yellowish colour. It melts at 184—187° 
and is soluble in ether and glacial acetic acid. Ferric chloride 
gives an intense dark-green coloration to the solution in strong 
sulphuric acid. W* C. W. 

Indole from Phenylamidoacetie Acid. By J. Mauthhbr 
and W. Soil)A ( Momtsh 10, 250—254; compare Abstr., 1886, 
886 ).— Cahium, phenylamidoaceiate, (C 8 H 8 N0 2 )*Ca -f 2H 2 0, can be 
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prepared by adding tlie calculated quantity of milk of lime to a 
hot aqueous solution of phenylamidoacetie acid and concentrating 
the filtered solution. It crystallises from 50 per cent, alcohol in 
broad, colourless needles and is readily soluble in hot 'water, but 
almost insoluble in alcohol; it is hot decomposed by carbonic an¬ 
hydride in aqueous solution. 

Indole is most conveniently and cheaply prepared by distilling an 
intimate mixture of calcium phenyl ami doacetate and a little more 
than the calculated quantity of calcium formate; the yield is 5*32 
per cent, of the theoretical quantity. The crude distillate is 
extracted with ether, the extract shaken with dilute acid to free it 
from aniline, the ether evaporated, and the residue distilled with 
steam; the aqueous distillate is extracted with ether, the ether 
evaporated, and the indole separated, by precipitating it with picric 
acid, from a neutral substance which is also formed in the reaction. 

Indole can also be obtained by distilling calcium phenylamido- 
aeetate alone, but the yield is much smaller. F. S. K. 

Molecular Refraction of Camphene. By 0. Wallace: (Annalm, 
252, 136—140).—The author has repeated his determination of the 
molecular refractions of camphene and pinene, and again finds that the 
values for these two compounds are almost identical. He is of 
opinion that Briihl has no grounds for assuming that camphene 
behaves like a saturated compound. f W. C. W; 

Isomerism in the Tefpene Group. By 0. WallaCh ( Annalen , 
252, 106—336).—The nitrosochloridesof laevo-rotatory aiid of dextro¬ 
rotatory limonene can be separated into two isomeric modifications by 
treatment with cold chloroform; the residue in each ease consists of 
the /3-modificatioh. The a-eompound is deposited from the filtrate oh 
the addition of methyl alcohol. The crystals are digested in cold 
ether, and on evaporating the extract ac-limonene nitrosochloride 
separates out in transparent monoclinic crystals 

a : b : t = 0*78434:1 : 1*0395/3 = 78° 4BJ'. 

The a-nitrosochlorides from dextro- and Isevo-limonene are identical 
in crystalline fortn, and both melt at 103=—104°. The crystals are 
soluble in an equal weight of chloroform or double their weight of cold 
ether. The solutions of the two a-nitrosochlorides act on polarised 
light to an equal extent hut in opposite directions. 

The crude jS-nitrosochlorides are dissolved in 10 times their weight 
of chloroform. The solution is filtered and mixed with methyl alcohol, 
the precipitate is washed with a small quantity of ether, dried, and 
again treated with ether. The residue is the pure ^-compound. The 
/3-nitrosochlorides are less soluble than the a-compounds, and their 
action on polarised light is feeble. The /3-nitrosochloride of Isevo- 
limonene melts at 100°; that of dextro-liraonene at 105—106°. The 
a- and /3-nitrosochlorides are physical isomerides; they are chemically 
• identical, as they unite with bases to form the same compounds. 

Two isomeric compounds are obtained by tvarming a mixture of 
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piperidine (20 grams), lsevo-a-limonene nitrosochloride (20 grams), 
and alcohol (60 c.c.). When complete solution is effected, a small 
quantity of water is added to the warm liquid and it is left to crys¬ 
tallise. Impure /3-nitrol piperidine is deposited, and on the addition of 
water to the mother liquor crude ^-nitrolpiperidine is precipitated. 
The a-compound is dried and treated with a small quantity of cold, 
light petroleum, the solution evaporated, and the residue recrys¬ 
tallised from alcohol. The /3-compound is treated with cold, light 
petroleum, and the residue is recrystallised from warm, light petr¬ 
oleum. Limonene-^nitrolpiperidine crystallises in the rhombic system, 
a : b : c = 0*82973 : 1 : 0*7745, and melts at 93—94°. It dissolves 
freely in ether, chloroform, and light petroleum, hut is less soluble in 
alcohol. These solutions are Isevo-rotatory. The hydrochloride is 
very soluble in water; the solution is dextro-rotatory, Limonene-ft - 
nitrolpiperidine melts at 110—111. It crystallises in the raonoclinic 
system, generally in twin crystals. Solutions of this compound are 
dextro-rotatory. The solution of the hydrochloride is almost optically 
inactive. The and /3-nitrolpiperidine from dextro-limonene bear a 
close resemblance to the corresponding derivatives of lsevo-rotatory 
pinene in their crystalline form and melting points. The solution of 
the a-compound is dextro-rotatory *, that of the hydrochloride leevo- 
rotatory. The ^-derivative is laevo-rotatory. 

Bach of the limonene nitrosochlorides yields two isomeric anilides. 
These compounds are prepared by warming a mixture of aniline, 
alcohol, and limonene nitrosochloride, and precipitating with water. 
The crude product is treated with strong hydrochloric acid, which 
dissolves the ^-compound, and the residue is dissolved ,in boiling 
water, On cooling, the <*-hydrochloride crystallises out. It is de-, 
composed by ammonia and the free base extracted with ether. The 
a-anillde melts at 112—113°. Small quantities of impurities prevent 
the base from crystallising. The a,anilide from the dextro-nitroso- 
chloride is dextro-rotatory, that from the laevo-nitrosochloride is lsevo- 
rotatory, ba t in other respects the compounds are identical, The hydro¬ 
chlorides are only sparingly soluble in water, but more freely in 
alcohol; their action on polarised light is much less powerful than 
that of the bases. The /3-anilides melt about 153—154°. The rotatory 
power of the /3-bases is about 80°, The /J-base from the dextro- 
nitrosochloride is lsevo-gyrate and that from the leevo-nitrosoehloride 
is dexiro-gyrate. 

Two isomeric bases are also formed by the action of a-limonene 
nitrosochloride on benzylamine, but only the #-base could be isolated 
in a pure state. This is effected by recrystallising the crude product 
from alcohol. ot-LimmenenitrolbenziflaTYiim melts at 93°. The base 
from dextro-limonene is dextro-rotatory, that from laevo-limonene lsevo- 
rotatory, The salts are crystalline, and are soluble in dilute alcohol, 
but only sparingly soluble in water. Their action on polarised light 
is the reverse of that of the bases. 

tx-Dipentene nitrosochloride is prepared synthetically by mixing 
equal weights of dextro- and Isevo-limonene nitrosochloride in ethereal 
solution. A small quantity of methyl alcohol is added, and the mix¬ 
ture slowly evaporated. The product melts at 103—104°* When 
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equal weights of dextro- and Isevo-limonene «-nitrolpiperidide in solu¬ 
tion in light petroleum are mixed, inactive a.-dipentenenitrolp'iperidine 
is deposited. It melts at 154°, and is sparingly soluble in most 
solvents. The corresponding /^-compound melts at 152°, and is more 
soluble than the a-eompound. Inactive a-dipentenenitrolaniline melts 
at 125—126°, and the /^-derivative melts at 149°. x-Dipentenenitrol- 
benzylamine forms monoclinic plates, a:bic = 0’77227:1: 036393/3 = 
78° 29'. It melts at 109—110°. 

The rotatory power and melting points of the dipentene-derivatives 
and of the limonene compounds from which they are built up are 
shown in the following table i— 

Nifcrolamines from 


With piperidine 

With aniline .. 
Benzylamine .. 


Lsevo-fimonene. 

JOextro- 

•limonene. 

Dipentenes. 

W. 

M. pt. 


M. pt. 

R°. 

M. pt. 

x — 

94° 

4- 

94^ 

0 

15 4° 

p + 

110 


110° 

0 

152 

x — 

112 

4- 

112 

0 

125 

P + 

153 

— 

153 

0 

149 

x — 

93 

4- 

93 

0 

no 


Pinenenitrolbenzyiamine from dextrogyrate or from Isevogyrate oil 
of turpentine forms hemihedral rhombic crystals 

a ? b ; <5 = 0*85912 : 1 : 0*94228. 

It is optically inactive and melts at 122—123°. The hydrochloride 
crystallises in prisms. Pinene nitrosochloride aots on aniline, forming 
amidazobenzene hydrochloride. ' 

Terpinenenitrolbenzylamine is prepared by warming a mixture of 
terpinene nitrosite, benzylamine, and alcohol; on adding water, the 
base is precipitated in an impure state. It can be purified by dissolv¬ 
ing the crude product in strong acetic acid, and diluting with water, 
when a resinous impurity is precipitated j the addition of ammonia to 
the filtrate precipitates the base, which is recrystallised from warm 
alcohol. It melts at 137°, and forms a crystalline hydrochloride 
soluble in water, Sy Ivestrenenitrolbenzyl amine melts at 71—72°. 
Solutions of this compound are dextro-rotatory. W, 0. W. 

Rotatory Power of Terpine-derivatives. By O. Wallach and 
22. Cgnjbady (Annaleyt) 252, 141—157).— The optical behaviour of 
certain limonene-derivatives is shown in the following table:— 
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Prewired from 


Lsbyo- Dextro- 

limonere. limon^ne. 

Limonene, CioH 16 ....*. —105*00° +106*8° 

„ tetrabromide, O 10 Hi 6 Br 4 .... —73*45 +73*27 

„ a-nitrosoehloride, C 10 H 16 ,NOC1 .. -314*8 +313*4 

8 -nitrosochloride 5 Ci 0 H 16 ,ISrOCl ..... .. —242*2 +240*3 

„ a-nitrolpiperidme, Ox'oH^IsrONOoHxo .—67*60 +67*75 

„ /3-nitrolpiperidine, C 10 H 16 ,NONC 5 H l0 . .. + 60*l8 -60*48 

a-nitrolbenzylamine, CioHib^ONHCtED? —163*6 +163*8 

a- „ hydrochloride ... v +83*06 —82*26 

a- „ nitrate. +81*0 —81*5 

J} a- „ dextro-tartrate ... +69*6 —49*9 

5J a - ,, Isevo-tartrate .... +51*0 —69*9 

Carvoxime, C 10 H u *lSrOH >. +39*71 -39*34 

Benzoylcarvokimfe, CioHu'l^OBz............ + 26*47 —26*97 

Bylvestrene, OiftHis./. +66*32° , 

„ dihydrochloride. +18*99 

„ dihydrobromide. +17*89 

„ tetrabromide. +73*74 

„ nitrolbenzylamine.. . .. +185*6 

„ nitrolbenzyl hydrochloride +79*2 

Sesquiterpene ..... —98*56 

„ dihydrochloride . .. —36*82 

dihydrobromide ... —36*13 

„ dihydriodide ...; . —48*00 


inactive. The corresponding compounds of lasvo-pinene are dextro¬ 
rotatory. W. 0 . w. 

Terpenes and Ethereal Oils. Part II. By O. Wallach 


(Annalen, 252, 94—105).—Bruhl (Abstr., 1888, 377) examined the 
molecular refraction of numero as essential oils, and arrived at the 
conclusion that laurene and mehthene are not identical with any known 
terpenes. The author has re-examined the oil obtained from the leaves 
and from the berries of the laurel, and finds that it consists of a 
mixture of cineole and pinene. Olibene from frankincense is identical 
with lsevo-pinene. Elemi oil contains dextro-phellandrene, dipentene, 
and a crystalline compound, which is probably Yesterberg’s amyrm 
(Abstr., 1887, 733). The lower boiling fraction of oil of sage contains 
pinene and cineole, but the chief portion boiling between 201 and 204° 
consists of salviole. The portion of mace oil toiling about 165° con¬ 
sists of a mixture of dextro- and laevo-pinene. The higher boiling 
fractions contaiu dipentene, and a dextro-rotatory compound which 
has not yet been investigated. W. 0. W. 

Bay Oil (Oleum Myrcise acris) . By O. Mittmaot (Arch. Pharm 
[3]. 27,529—548).—The oil was dark yellow to brown in colour, had 
a sharp taste, an odour somewhat resembling that of cloves, and a 
sp. gr. of 0*970 at 15°. It was soluble in ether, light petroleum, 
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carbon bisulphide, and chloroform, but became turbid with alcohol 
and other substances easily miscible with water. The oil contained 
neither sulphur nor nitrogen; its reaction was neutral to litmus. 
Ferric chloiide in presence of alcohol produced a blue coloration, in¬ 
dicating the presence of phenols. Aqueous potassium hydroxide 
extracted a substance soluble iu alcohol, which gave a strong blue 
coloration with ferric chloride. A silver mirror was produced with 
alcoholic atiamoniacal silver solution. Aldehydes and ketones were 
not found. After removing mechanically admixed water by means of 
anhydrous sod jyj^- sulphate, and distilling, a portion came over be¬ 
tween 160° and 200°, which was clear, colourless, and highly refracting; 
this did not colour ferric chloride, faintly reduced silver solution, 
and was not acted on by alcoholic potash. Between 210° and 250°, a 
colourless oil passed over, which became brown on exposure to 
air, gave a blue coloration with ferric chloride iu alcoholic 
solution, strongly reduced silver solution, and immediately solidified 
with alcoholic potassium hydroxide. This second portion was con¬ 
siderably larger than the first. Dissociation commenced a little above 
250°. All the distillates were soluble in alcohol, hut the residue iu the 
retort was only soluble in ether, light petroleum, chloroform, <&e. 
The sen Mte portions were further examined and were resolved into 
(a) tflp'ihree terpenes, pinene, very probably dipentene, and a poly- 
terpene, probably diterpene ; (b) engenol; and (c) the methyl ether of 
the foregoing. J. T. 

Synthesis of Hydropyridie Bases, By A. and 0. Combes (Bull. 
Soc . Chim. [3], 1, 14—16j.—By a reaction analogous to that yielding 
quinoline-derivatives (Abstr., 1883, 504), a dihydrodiaceiyleollidine, 
C 1 aHnN'0 2 , xuay be prepared. Aldehyde ammonia (1 mol.) is heated 
with acetylacetone (2 mols.) for one hour in a water-bath. The solid 
product obtained, crystallises from alcohol in transparent, yellow, 
hexagonal prisms melting at 153° and distilling under reduced 
pressure at 250°; the hydrochloride is crystalline, the aurochloride 
and platinochloride are very unstable, and the base itself is insoluble 
iu water. T. G. jN. 

Constitution of the Cinchona Alkaloids. By Z. H. Skrabp and 
J. WursxIi (Monatsh , 10, 220—230; compare Monaish 10, 65, this 
vol., p. 626).—It has been previously shown that quinidine, on 
oxidation, yields cincholeuponic acid and qnininic acid; the authors 
have now succeeded in isolating pure cincholeupone hydrochloride from 
the crude oxidation-product, and find it to be identical in every respect 
with the corresponding compound obtained from quinine and ein- 
ehonidine. 

Cincholeupone is also formed when cinehonidiue is oxidised with 
chromic acid. The mercurochloride can he isolated by repeatedly 
precipitating with mercuric chloride, and extracting the precipitate 
with boiling water; the hydrochloride, obtained by decomposing the 
double salt with hydrogen sulphide, is identical in chemical and 
optical properties with the corresponding compound obtained from 
cinchonine, quinine, and quinidine. 

VOL. LYI. 4 O 
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Quinicine, prepared by beating* quinine hydrogen sulphate, was 
oxidised, and the crude product investigated exactly as has been 
previously described in the case of the other alkaloids. Considerable 
quantities of quininic acid, cincholeuponic acid hydrochloride, and 
cincholeupone hydrochloride, identical in chemical and physical pro¬ 
perties with the corresponding compounds obtained from quinine and 
quinidine, were isolated. 

Cinchonicine on oxidation yields cincholeuponic acid, identical with 
the acid obtained from cinchonine and einehonidine; cincholenpone has 
not yet been isolated from the oxidation-products, hut that it is 
actually present is more than probable. 

The investigation of the cinchona alkaloids has shown that not 
only the fonr naturally occurring bases quinine, quinidine, cinchonine, 
and einehonidine, but also the amorphous com pounds, quinicine and 
cinchonieiue formed therefrom by intramolecular qhange, are so 
similar in constitution that the only (difference in their decomposition- 
products is due to a difference in the empirical formulae of the 
alkaloids. All six bases contain ope and the same group of atoms, 
from which, on oxidation, qincholeupone is formed. Although the 
rotatory power of cincholeupone has not yet been determined, it must 
contain a dextro-rotatory group of atoms, because, on oxidation, it is 
converted intocincholenponic acid ([*] D = -fc 35° 61'). Pasteur’s hy¬ 
pothesis (i Jahresb 1853, 474) as to the cause of the peculiar optical 
properties of the cinchona ^Ikalolps is fully borne out by the facts 
which have hitherto been brought to light. ' 

Quinine, quinidine, and quinicine are most probably,, identical in 
structure and stereo-chemically isomeric, as are also einehonidine* 
cinchonine, and einchonicine. Thq first meiphers of the two groups 
are analogous to lavo-tartaric acicj, the next to dextro-tartarie acid, 
and the last numbers are analogous to optically-inactive tartaric 
acid. The analogy is, however, incomplete, as the optical activity of 
the alkaloids does not cease entirely when intramolecular change takes 
place. The cinchona alkaloids contain at least two, and, according to 
the researches of Jungfieisch and Leger {Comjot. rend,, 105, 1257), in 
all probability more than two, asymmetric carbqn-atoms. 

P. S. K. 

Alkaloids of Mandragora, By E. B. Ahrens (/tnnalen, 251, 
312—316).— Mandragorine is extracted, from tjae powdered roots of 
the mandragora by maceration with alcohol; the extract is evaporated, 
and the residue treated with very dilute acid. The alkaloid is 
liberated from the acid solution by adding an excess of potassium 
carbonate and extracting with ether. It is a hygroscopic, brittle resin, 
melting about 7 7 —79 w . The sulphate is crystalline and deliquescent. 
A small quantity of the solution dropped into the eye causes dilation 
of the pupil. The aurochloride , 0 17 H 23 NG^HAuCh, forms yellow 
plates exhibiting a fatty lustre. The salt is soluble in hot water and 
in water containing hydrochloric acid. It melts at 153—155°. „ The 
pktinochioride melts at 194—196° with decomposition. Mandra¬ 
gorine is not converted into atropine by alkalis. 

Hydrochloric acid extracts a second alkaloid from the residue of 
the mandragora root from which the mandragorine has been removed; 
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It has not been obtained in a solid state, but the platinochloride and 
the aurochloride are crystalline- The former melts at 179—181°, 
ixoc ^ a *'*' er begins to melt at 147°, becoming completely fused at 
* W. C. W: 

New Ptomaine. By A. M. DelIztnier (Bull^Soc. Ghim. [8], 1, 
178—180).—The ptomaine discovered by Brouardel and described by 
him as both chemically and physiologically analogqus to verairine 
(Moniteur scient [8], 10, 1140) has been prepared in quantity by 
the author. Only when in contact with air does the analogy to 
veratrine obtain, and an apparatus is described by-means of which 
the reactions are studied in an atmosphere.of nitrogen. 

This ptomaine, which appears to be a secondary monamine, Cs 2 H 31 hT, 
is an almost colourless oily liquid haying a hawthorn-like odour. It 
is insoluble in water, but alcohol, ether, toluene, and benzene dissolve 
it readily. It is extremely oxidisabie, and forms salts which are 
very deliquescent. T. G. N. 

Proteids of WMte of Egg. By G. Cord.- and E. Berard ( ArcMv . 
de Biot, 9, 1—16).—The proteids of white off egg were examined by 
tbe method introduced by Halliburton (J. Physiol. 5) in the investi¬ 
gation of the proteids of serum. The method is that of fractional 
heat coagulation, the solution being kept throughout very faintly 
acid. The solution of white of egg, after filtration, was usually acid; 
this was neutralised with solution of potassium hydroxide (1 in 1,000) 
until phenolphthaleln paper was reddened, and then to each 5 e.c. of 
the solution one drop of 2 per cent, acetic acid was added. After 
the formation of a heat coagulnm, the lessening of acidity was 
corrected by the addition of more acid. A water-bath with an Elster’s 
gas regulator served for heating the solutions. A proteid always 
becomes opalescent* before.it is precipitated by heat, and in the case 
of egg proteids at least, it is not correct to distinguish between the 
temperature at which opalescence occurs and the coagulation tem¬ 
perature, for, if the liquid’be allowed to remain for a sufficient length 
of time (two hours in most cases) at the lower temperature, the 
opalescent solution becomes filled with a flocculent precipitate. 

The results obtained are as follows There exist in white of egg 
two kinds of proteids— 

1. —Those eoagnlable by heat ; of which two belong to the globulin 
class, and are precipifcable by saturation with magnesium sulphate. 
Their coagulation temperatures, are :—oyiglobulin * at &7*5° * oviglo- 
bulin /? at 67°. There are in addition three members of the albumin 
class which coagulate at the following temperatures: albumin a at 
72 a , ^ at 76°, and 7 at 82V 

2. —Peptones, which increase in amount with the staleness of the 
egg. Their presence does not influence the coagulation temperature 
of the other proteids. 

The colouring matter of the white of egg is, like the peptone, not 
coagulated by heat. 

When a solution of albumin is raised to such a temperature that 
opalescence sets in, it becomes preeipitable by saturation with mag- 

4 c 2 
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nesium sulphate, like a globulin. It is possible that albumin, immedi¬ 
ately before its coagulation, passes into an intermediate condition in 
which it has the composition and properties of a globulin. 

W. D. H. 


Physiological Chemistry. 


Feeding of Milch Cows. By N. J. Fjord (Bied. Centr 1889, 
517—525).—The cows were selected in groups of 10 on several large 
farms, and fed with a mixture of palm cake, rape cake, bran, barley and 
oat chaff, clover, hay, and straw ad lib i. To this food was added 
during the period of preparation kilo& of red beet and kilos, of 
turnips; this was increased in the actual period of experiment to 
18 kilos, of roots. It was then observed that the addition of roots 
had no effect on the composition of the milk, and the evening mijk 
was always found to be richer in fat than that, of the morning; the 
beet, however, produced a greater increase in live weight than the 
turnips did. E. V7* P. 

Coagulation of the 'Blood» By L* C. Wooldridge (/. Physiol., 
10, 329—340).—A further reply to criticisms by Halliburton (Abstr., 
1888, 974; this vol., pp. 68, 288). 

Nitrogen in Sputum. By M. Panoff (Dissertations Med^Phi. 
Acad. St. Pet&rsb*, 1888—89, No. 2). By estimating the nitrogen in 
‘the sputum of patients suffering from various lung diseases by 
means of the Kjeldahl-Borodin process, it is found that both the total 
amount per diem and the relative amount of nitrogen in the sputum 
is greatest in phthisis and least in bronchitis and croupous pneu¬ 
monia* \ T. M. 

Horse F&t, By L. Le&z (Zeit. anal. Ohenn, 28} 441^-443).—A 
fresh specimen, extracted in the laboratory, having a melting; point of 
20°, and of the composition C 76'72, H 12T7, O 11T7 p&r pent., 
insoluble fatty acids 95*68 per cent-., was exposed to air, and weighed 
periodically during two years* It remained unchanged, for tftf first 
four weeks* It then began to gain in weight. In the course if the 
first year it gained 2*707 percent.} and in the second 0*788, thereafter 
remaining unaltered. Its coinposition was then C 7T05, H lv‘95, 
O 18*0 per cent.; insoluble fatty acids 90‘54 per cent. It was rancid; 
100 grams neutralised 34 c.c, of normal alkali M. J. 

Physiological Action of Acetophenone* S. S. Karmensei(Z/w\ 
Med.-Chi.Acad. Sh Petersb ., 1888—1889, No. 70)*—Acetophenone lowerA 
sensation and refiex action, produces sleep, slows the heart,,apparently 1 
by acting on the accelerator apparatus, increases the irritability of the, 
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respiratory centre, except in large doses, winch destroy it entirely, 
lowers the blood press are by affecting the vasculo-moior centre and 
by weakening the heart, lowers the irritability of the brain, in 
medium and large doses, and that of the spinal cord in all doses, and 
lowers the temperature of the body, T. M. 


Chemistry of Vegetable Physiology and Agriculture. 


Nutritive Value and Produce of Grasses and Clovers. 

Part II. By D. Wilson (Trans. Sigh. and Agr. Soc. of Scotland , 1889 
[5], I, I—45).—Seventeen plots of grasses and clovers grown in 1885 
yielded the results already recorded (Abstr., 1886, 906). The growth 
of these plots has been watched during the three subsequent years, 
and plots of several grasses and leguminous plants not included or not 
succeeding in the first series have been laid down, and the produce 
collected and analysed. Three cuttings of the crops were taken, at 
periods corresponding with those of the first series, and the methods 
of analysis and of valuation were likewise the same, and have been 
described in the Abstract above cited. The results for the grasses 
and plants not included in the former series are here condensed and 
tabulated on tbe plan then adopted. 

Tall oat grass (Arrhenatherum avenaceum) is one of the most pro¬ 
ductive at all seasons, and is at least permanent enough for a two or 
three years ley. It is exceptional in not deteriorating between the 
time when the grass begins to shoot and the time when the seed is 
full sized, NTo loss is sustained in delaying the cutting until the 
clovers are in bloom. 

Korin (Agrostis stolonifera latifolia) has no exceptional quality to 
recommend it. Although said to grow better in late autumn than any 
other, in these experiments, cocksfoot, golden oat grass, and tall oat 
grass surpassed it in late as well as in early growth, besides being 
more productive during the summer. 

Various leaved fescue (Fesiwca heterophylh) is on the whole inferior 
to hard fescue, and throws up more wiry stems, with less under¬ 
growth. 

Smooth stalked meadow grass (Foa fraiensis) stands heat and cold 
better than the rough stalked,, and yields a greater weight of dry 
food at all the cuttings, but a little oi the latter should he included in 
mixtures, because sheep are so fond of the young shoots, and it has 
such a power of filling up interstices in a pasture, 

Floating sweet-grass (Olycerw fluiians) continued growing later in 
the year than any other grass. Ail the cuttings were taken before the 
blooming period; no grass produced young leaves of greater nutritive 
value, and the bright green leaves forming the first and third cuttings 
of portion A were exceptionally rich in albuminoids, and low in woody 
fibre. It is suitable for moist land, and a good addition to mixtures 
for. retentive pastures. 
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II.—Third Cutting of Portions A, mi October 1 fth, 1887, and October 1 6th, 1888. 
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III .—First Catting of Fort Ions B, on July 6th, 1887 and 1888. 
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JT .—Average Total Produce for the Season of Portions A . 
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Hudson’s Bay grass (Poa nemoraMs semperwrens ) was sown, but no 
difference could be detected between its produce and that of the plot 
of wood meadow grass (P. nemoralis) sown in 1884 ; also tbe differences 
between red fescue (Festuca 7 ubra) and the 1884 plot of hard fescue, 
and between sheep’s fescue ( F . ovina) and the old plot of fine-leaded 
sheep’s fescue, 'were so slight that thtse grasses were not analysed. 

Reed canary grass ffihalaris arundinacea) fawared by the wet and 
.sunless season 5 (-1888) gave a greater.yield than that of any other plot 
during the four years of experiment; the “ total value of its produce” 
was a half greater than the four ye hr s’ average of cocksfoot. It flowers 
about a month later than cocksfoot, and at the same stage their 
nutritive values are aboht the same, but after blooming it becomes 
very woody. It deserves a trial in moist or irrigated meadows, to 
yield two or'three cuts of green stuff, or to-fill a silo. 

Hungarian forage grass, or smooth awnless brome grass (Bromus 
in&rmis) is best suited for dry, thin soils, where most of the other 
strong-growing grasses are dut of place. It flowers a month later 
than cocksfoot, and is a little inferior in nutritive quality. 

Wood fescue (Brachypodium *sylvaticunv ) grew as rapidly as reed 
canary grass up to %he beginning of June, but was afterwards much 
less productive, anddts nutritive value, especially in the young leaves, 
is greatly inferior to that of the former. 

As regards the clovers (the new sowings of which stood the first 
winter much better than the first series), whilst alsike yielded as 
much at the first cuttings (A and B) as perennial red, the aftermaths 
-of the latter were twice as heavy. Dutch clover cannot compete with 
the larger ones in weight of produce, but all the cuttings of it contained 
the least woody fibre. The value of produce for the season is greatest 
in red clover, and is greater in all when first cutting is delayed until 
blooming, for clovers do not deteriorate so rapidly as glasses. 
Lucerne in moderately deep "feoils is a useful addition to fill np the 
deficiency between the dying ’out of the clovers sown and the re¬ 
appearance of the natural white clover; it grows so rapidly after 
cutting that it should never be allowed to flower. 

The produce of the plots sown in 1884 has been weighed every 
year since, and the following observations supplement or modify those 
made in that year. The produce of sweet vernal grass has decreased 
every season. Crested dogstail also has fallen off in yield. Golden 
oat grass, wood meadow grass, and hard fescue have increased in 
productiveness; the first-named grows more rapidly in August and 
September than any of the other permanent grasses. Meadow fescue 
has fallen off slightly in yield, but the very nutritious quality of its 
yonug leaves entitles it to be called, perhaps, the best grass for perma¬ 
nent pasture. The leaves of tall fescue have become rather coarser 
each year. 

The productiveness of cocksfoot, meadow foxtail, and timothy was 
fairly represented by the first season’s results. The high opinion of 
the nourishing quality of foxtail is confirmed by experience in the 
pastures. Cocksfoot, one of the earliest and most productive grasses, 
is,one of the most difficult to grase satisfactorily, because sheep and 
cattle refuse to eat the indigestible and fibrous seed stems which it 
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persists in throwing up; these, however, are fewer the longer it is in 
a pasture; crested dogstail is even worse than cocksfoot for pro¬ 
ducing “ windle-straes.” As regards perennial rye grass, although in 
meadows it dies out in spots, and is replaced by stronger growing 
grasses, such as cocksfoot, yet it certainly does not disappear from 
the pastures, even after four years, and meanwhile it has occupied the 
soil, kept down weeds, and furnished a greater weight of produce 
during the -first two years than when it has been omitted. The nutri¬ 
tive value of rye grass was shown to be not inferior in Part I. Bream 
has since shown that it constitutes a large proportion of the herbage 
on many of our best old grass lands. 

The following mixture of seeds is recommended for sowing down 
to permanent pasture:—Per acre, cocksfoot, 3 lb. (7J) ; meadow fox¬ 
tail, 41b. (11) ; meaddw fescue, 61b. (11); tall fescue, 21b. 12oz. (4|); 
hard fescue, !■§■ lb. (5J) ; timothy, 1^ lb. (13); perennial rye grass, 
7 lb. (10) ; golden oat grass, £ lb. (2J); wood meadow grass, J lb. (5J) ; 
smooth stalked meadow grass, 6 oz. (8£); rough stalked meadow 
grass, Jib. (3) ; Dutch clover, 1Jlb. (7); alsike clover, ljlb. (7i); 
perennial red clover, lb. (2^); yarrow, 6 oz. (6). The numbers 
in brackets are the percentages of germinating seeds of each kind in 
the mixture. To obtain a mixture with these percentages, tbe number 
of seeds in 1 lb. must be known, and the germinating proportion of 
each, and the weight taken adjusted in accordance with this. The 
author has found it a good plan to sow oats after well-dunged turnips, 
as soon after the middle of March as possible, and to sow the grass 
seeds about the end of April. The oats should if possible be cut for 
hay towards the end of July, to give the grass seeds a good start; 
next spring superphosphate, kainite, and sodium nitrate should be 
applied as top-dressing, and a hay crop taken, the grasses being cut 
before they are in full bloom. J. M. H. M. 

The Wood of the Beech. By B. Hartig and B. Weber (Bud, 
Centr 1889, 552—555).—The original memoir (235 pp.) gives a full 
account of the anatomical structure, physiological functions, Ac., of 
the beech tree. Of the whole woody tissue, cellulose forms one-half, 
mucilage one-fourth, and other matters one-fourth. Weber in the 
second half of the memoir gives ash and nitrogen analyses; the bark 
appears to be richest in ash, containing from 15—20 times more than 
the wood itself, and the ash increases with age; the percentage of 
ash increases from the periphery to the centre, the maximum being 
found in those parts where the bough twigs leave the stem, and the 
quantity decreases as the age nears 60 years, but after that and up to 
80—90 years the ash increases and afterwards decreases. 

Potash at the centre is generally double that at the periphery, 
but with phosphoric acid the contrary is the case, and this holds good 
also for sulphuric acid and magnesia. As regards nitrogen, the 
maximum amount is found during the first 10 years, the quantity 
decreasing after that time up to 60 years, again rising up to 80 years, 
when the second maximum is attained, and then gradually sinking. r 

E. W. R 
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Mammal Value of several Marine Products. By A. Mater 
(Bied. Cmtr 1889, 511—513).—The following are partial analyses 
of several marine products which are capable of being used as a 
manure:— 



i 

Nitrogen. 

1 

Potash, J 

Phosph. 

acid. 

Calc. carb. 
in ash. 

NaCl. 


p. c. 

p. e. 

p. e. 

p. c. 

p. c. 

Algae..... 

O’89 

0-72 

0-14 

1*11 

7*0 

Mussel shells .. 

0’0S 

0 ’ll 

0’10 

90’8 

0*05 

Star-fish (Asterias ruben*),. 
Egg eases of Buccinium un¬ 

1*92 

0 16 

0*45 

17 *8 

0*4 

datum ... 

3*40 

0’18 

0’16 j 

4’9 

5*2 

Poli/penstiele artufJena .... 

3*23 

0-35 

0’67 ! 

19*4 

4*7 

Egg cases of Ray.... 

10-56 

0-48 

0’40 

0*9 

2*2 


To the seaweed it is necessary to add some cheap phosphated 
manure, so as to form a useful compost. Mussel shells surpass marl 
in value. Star-fish, owing to their brittleness and high percentage of 
phosphoric acid and potash* are well adapted for using alone as 
manure, E. W. P. 

Comparative Manurial Values Of Chili Saltpetre and 
Ammonium Sulphate. By C. Holland (Bied. Gentr 1889, 
508^-511).—Quantities of each manure were applied to wheat, so 
that the weight of nitrogen in each should be equal. The results 
were much in favour of the nitrate, but, then as the weather had 
been dry and hot, it was unfavourable to obtaining the full effect 
from the sulphate. Besides bringing a heavier yield, the nitrate was 
the cheaper manure, for 200 kilos, per hectare brought a Let profit of 
158*5 M., whilst the aminonia only brought 34*75 M. 

When increasing quantities of ammonium sulphate Were compared* 
it was found that 50 fcilos. per hectare brought a higher yield than 
either 100 or 150 kilos, both in straw and in grain. E.» W, P* 


Analytical Chemistry. 


Testing of the Reagents employed in Elementary Analysis, 
By M. v. Hencei (Monatsh 10, 233—235).—The methods given by 
Krauch (Die Priifung der chenrischen Beagentien auf Rdnheit) for 
testing the purity of copper oxide are insufficient, as commercial copper 
oxide frequently contains lime, an impurity, which would give rise to 
considerable errors in analyses; a sample of the granulated substance 
was found to contain 0*39 per cent, and a sample of the powder 1*02 
per cent, of calcium oxide. Lead chromate sometimes contains lead 
oxide; in one sample examined, 13*27 per cent, of lead oxide was 
found, j . J?, K* 
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Purification of Litmus. By O. Eoerster ( Zeit. anal. CJiem ., 28, 
428).—The best commercial litmus is first exhausted with alcohol in 
the cold, then digested with water, and the solution filtered and eva¬ 
porated. The residue is dissolved in water, the filtered solution 
precipitated by a mixture of absolute alcohol and glacial acetic acid, 
and the precipitate washed with alcohol; this solution, precipitation, 
and washing being repeated as long as any reddish-violet substance is 
removed thereby. The precipitate is then dried, moistening re¬ 
peatedly with alcohol to remove aqid. It is now dissolved in water, 
and the solution filtered and precipitated with feebly ammoniacal 
alcohol. The precipitate, once more washed 1 with alcohol and dried, 
is fit for use. M. J. S. 

Volumetric Apparatus. By V;. Holblikg< (Zeit. anal. Ghem , 28, 
431—433).—In this arrangement, the bottle containing the standard 
so’ution serves as., the, base of the burette stand. The burette is sup¬ 
ported by a rod and clip attached to a collar clamped round the neck 
of the bottle. Three tubes pass through the - stopper of the bottle. 
By one of these air is forced (by a small’ finger pump) into the 
bottle to, drive the solution by the second tube to the top of the 
burette. The third is for relieving- the pressure, and is closed by a 
clip. The tube which conveys the solution to>, the burette enters at 
the .top and passes down exactly as far as the zero point, where it is 
drawn of to a jet and bent to the side. It is held in its place in the 
burette by a cork, notched for the passage of air. The solution 
haying been driven updnto the burette until it covers the end of this 
tube, the relief valve, is opened and the syphon action of the tube 
draws the solution down as far as the zero. M. J. S. 

Separation of Ethereal Solutions from Aqueous Liquids. 

By- A. Gawalovski (Zeit. anal . Ohem«, 28, 433—£34).—In separating 
small quantities of ethereal or other volatile solutions from large 
volumes of aqueous liquids, the shaking should be performed in a 
flask with a very narrow neck. The flask is then inverted in a small 
stopcock funnel, by which the aqueous liquid is gradually run off to a 
second flask (where it can, if desired, be shaken a second time with 
ether), the volatile layer remaining in the upper flask to the last. 

M. J. S. 

Estimation of Iodine. By E. Keighardt and Upmeyer (Arch. 
Thtrm. [3], 27, 642—645).—Experiments were made on Duflos’ 
method as described in Fresenius ( Quant. chem. Anal., 6 Auf I, 485), 
in which iodic acid or an iodide is heated with ferric chloride and the 
iodine set free is distilled over into potassium iodide solution and 
titrated with sodium thiosulphate solution. The authors passed the, 
iodine directly into thiosulphate solution and determined the excess 
of the solution by means of permanganate. It is essential that the 
distilling flask should not be stoppered with cork or caoutchouc, as 
the -iodine attacks these, and the results are then too low. A wooden, 
stopper soaked in paraffin gave perfectly satisfactory results. A 
current of air is unnecessary; the whole of the iodine is carried over 
with the steam in a short time. ^ J, T* 
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•Estimation of Ammonia by Distillation. By W. M. Stein and 
P. W. Schwarz ( Zeit. anal Ghent 28, 4*28—431).—The apparatus 
used by the author completely prevents the projection of the alkaline 
solution into the condenser. In the cork is fitted a wide glass tube 
resembling a cylindr'cal separator bulb without the stopcock. 
Through the upper neck of this bulb passes the tube for connection 
with the condenser. If reaches nearly to the bottom of the bulb and 
is there, narrowed and bent aside so that no drops can be thrown np 
into it directly. In its upper part are three side apertures for the 
entrance of the vapours. If these apertures are large enough, the 
liquid which collects in the tube is able to drain from it without any 
tendency- to be driven forward. The drops of condensed water 
which form in the neck of the bulb serve to wash the vapours to 
some extent. The absorption vessel consists of a fiask, with a side 
tube containing fragments of glass through which the acid is intro¬ 
duced *, this retains the ammonia perfectly without opposing any 
statical resistance to the escape qf air. M. J, S. 

Analytical Notes., By C. De la HARPuand F. Reyerdin (Bull. Soc. 
Ghim. [3], 1, 163—1$5).—To determine carbonic, oxide in the atmo¬ 
sphere, the filtered air may be aspirated over iodic aqid contained in a 
fractionating fla^k heated at 150° in an oil-bath; the carbonic oxide 
is oxidised to carboqic anhydride, and a corresponding amount of 
iodine is liberated, which the delivery tube of tbe fiask conducts into 
starch solution. 9 litres of air containing 1—2/100,000 of carbonic 
oxide gave a very definite indication after 20 minutes. 

Modification of Bunsen’s apparatus^ for. chlorine estimation.—An 
arrangement by which the air contained in thq apparatus at starting 
is allowed to escape after being washed. T. G* NT. 

Volumetric Estimation of Sulphates. By.BL Quantin (Bull 
Soc. Glim . [3}, 1, 21—24),—A method depending on the fact that 
when an alkaline snlphate is added to a hydrochloric acid solution of 
barium chromate, chromic acid is liberated, and this, after precipi¬ 
tating the excess of barium chromate by ammonia, may be titrated by 
a standard ferrous sulphate solution. T. G. jN. 

Precipitation of Magnesia. By L, Blum (Zeit. anal. Ckem .„ 28, 
452—454),—The use of sodium ammonium phosphate, instead of 
sodium hydrogen phosphate, for precipitation qf magnesia, as pro¬ 
posed by Mohr, is attended with the disadvantage that in dilute 
solutions the precipitate forms in so finely divided a condition that it 
requires several days to subside completely, and if filtration is 
attempted before subsidence is complete, a clear filtrate cannot be 
obtained. For qualitative detection of magnesium, however, the 
ammonium salt is to be preferred* M. <F. S. 

Source of Error in Separating Traces of Manganese from 
much Lime by Ammonium Sulphide, By L, Blum (Zeit ami 
OJtew;, 28, 454),—From a solution containing much calcium chloride 
mixed with yellow ammonium sulphide and exposed to access of air 5 
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calcium thiosulphate separates in crystals on long standing. When 
traces of manganese are to be precipitated from such a solution, long 
standingis inadmissible. In suck a case, it is better to boil vigorously, 
and, after further addition of ammonium sulphide, to filter immedi¬ 
ately. J. S. 

Determination of Carbon in Iron. By L. Blum ( Zeit . anal. 
Ghem 28, 450—452).—The author controverts the statement of De 
Koninck (Abstr,, 1888, 1341), that the addition of silver sulphate 
prevents the evolution of chlorine in Ullgren’s chromic combustion 
process, and shows by direct experiment that silver chloride when 
heated with the usual mixture of chromic and sulphuric acids is 
decomposed, with evolution of a gas absorbable by potash. 

M. J. S. 

Estimation of Nitrogen by Kjeldahl’s Method. By F. 
Martinotti ( ZeiU anal. Ghem 28, 415—421).—The author’s con¬ 
clusions are as follows:— 

1. For the estimation of the organic and ammonia cal nitrogen in 
manures in the absence of nitrates, Kjeldahl’s method (use of a 
mixture of sulphuric acid and phosphoric anhydride with addition of 
mercury, and subsequent beating with permanganate) is to be 
preferred to that of Will and Yarentrapp. 

2. For the estimation of the total nitrogen where nitrates are 

present, Jodlbauer’s modification does not give accurate results : it is 
better, before proceeding to Kjeldahl’s process, to destroy the nitrates 
by heating with ferrous chloride and hydrochloric acid, and to 
estimate their amount separately. M. J. S. 

Elementary Analysis of Volatile Liquids. By E* Reichardt 
(Arch. Pharm . [8], 27, 640—641).—A small glass tube sealed at one 
end, and capable of being closed with a cork, is half filled with copper 
oxide, weighed, and then charged with the volatile liquid to be burnt, 
and again weighed. The tube is now filled up with copper oxide, 
and then corked. To bum the liquid* the uncorked tube is laid on 
copper oxide in a platinum boat, which is placed in a combustion 
tube, and the combustion carried out in the ordinary way. All non- 
nitrogenous, volatile, carbon compounds can thus be burnt with the 
best results. Heavy volatile liquids which are not very deliquescent 
may be dropped from a small weighed vessel directly on to the 
copper oxide in the platinum boat; the boat is then quickly placed in 
the combustion tube, and the vessel is weighed a second time to 
determine the amount taken. J. T, 

Rapid Estimation of Saccharine Compounds. By J* E. 
Politis (J. Pharm . [5], 20, 62—64).—Estimation by means of 
Fehling’s solution would be rapid if the end of the operation could 
be quickly ascertained. The author takes an excess of deeinormal 
eupro-potassium solution for a measured quantity of sugar solution, 
and titrates the excess of copper by De Haen’s method with potas¬ 
sium iodide and sodium thiosulphate. The deeinormal. ctipro- 
potassinm solution contains copper sulphate crystallised, 24'95 grams; 



ANALYTICAL CHEMISTRY. 


1089 


sodiam potassium tartrate, 140 grams; sodium Hydroxide, pure, 
25 grams, made up to 1 litre with water; 50 c.c. of the copper 
solution is boiled, and 10 c.c. of sugar solution containing about 1 per 
1000 of glucose is added. After boiling for five minutes, the solution 
is made up to 100 c.c., and 50 c.c. is filtered off. This is slightly 
acidified, and potassium iodide is added in excess; the iodine 
liberated is then titrated by means of thiosulphate. The unreduced 
copper is thus ascertained, the reduced copper being found by 
difference. 1 e.c. of the copper solution corresponds with 0*0036 
gram glucose. J. T. 

Estimation of Galactose. By E. Steiger ( Zeit. anal Chem 28, 
444—450).—The amount of copper reduced from Febling’s solution 
by galactose is not absolutely proportional to the amount of the sugar 
present, but is influenced by the strength of the solution. The 
author, therefore, gives the following table showing the amount of 
copper corresponding with a given quantity of galactose under the 
conditions described below:— 


Galactose. 


Copper. 

Galactose. 

Copper. 

250*0 mgs. gave 

434-5 mgs. 

125-0 mgs 

. gave 232*7 mgs. 

237-5 


411-8 „ 

112-5 

„ 211-1 „ 

225-0 


393-6 „ . 

100-0 

„ 188-7 „ 

212-5 

JJ 

375-0 „ 

87-5 

„ 165-4 „ 

200-0 

JJ 

354-2 „ 

75-0 

„ 142-4 „ 

187-5 


335-0 „ 

62-5 

„ 120-2 „ 

1750 

>i 

316-4 „ 

50-0 

„ 94-8 „ 

162-5 

» 

297-6 „ 

37-5 

„ 73-1 „ 

150-0 

jj 

277-5 „ 

25-0 

„ .49-9 „ 

137-5 


254-0 „ 




In all the experiments, the given weight of galactose was contained 
in 25 c.c., which was added to an excess of the boiling Fehling’s 
solution. The latter was in all cases prepared at the time. The 
boiling was continued for 3 to 4 minutes, special experiments having 
shown that no essential difference resulted from varying the time 
between 3 and 7 minutes, although by boiling for 39 minutes 
more copper was always reduced. The precipitate was collected on 
an asbestos filter, and reduced by hydrogen. The Fehling’s solution 
used each time contained 2*0784 grams of crystallised copper sulphate, 
10*38 grams of potassium sodium tartrate, and 3 grams of soda in 
120 c.c. M. J, S. 

Discrimination of Emit and Beet Syrups. By J. Konig and 
M. Wesexer (Zeit. anal Chem 28, 404—415).—The former of these 
preparations (Obstkraut) is the aqueous extract of apples or pears 
inspissated to a syrup or jelly. Owing to the difference in cost, it is 
frequently adulterated with beet syrap, also occasionally with starch 
syrup, dextrin syrup, or maltose. The most characteristic difference 
between the first of these and the genuine fruit syrup is their 
action on polarised light: in a 10 per cent, solution examined with 

voi*. lyi. 4 d 
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Laurent’s polariscope, the fruit syrup gives a left-handed rotation of 
at least 4 °, whilst beet syrup rotates the ray 5° to 7° to the right. The 
solution is best prepared for observation by clarifying with lead acetate. 
The kind of sugar present may be ascertained by the usual methods 
(inversion, and reduction of cupric solution); the fruit syrup is rich 
in dextrose (46—57° per cent.), but poor in saccharose (maximum 
6*5 per cent.), whilst beet syrup contains on an average 43 per cent, 
of saccharose and only 18 of dextrose (maximum 23). The deter¬ 
mination of the nitrogen (Kjeldahl’s method) furnishes another means 
of discrimination, the fruit syrup containing at most 0*25 per cent., 
whilst beet syrup contains at least 0*5 per cent. The total mineral 
matter is on the average twice as high in beet syrup (3*8 per cent.) 
as in fruit syrup (1*92 per cent.). Further differences are that beet 
syrup exhibits stringiness, whilst fruit syrup does not, also that in a 
1 per cent, solution beet syrup gives a precipitate with hydrochloric 
acid, which is not the case with fruit syrup; moreover, beet syrup 
when warmed with potash gives a disagreeable ammoniacal odour, in 
which trimethylamine is feebly noticeable, whilst fruit syrup gives 
only an agreeable fruity odour. M. J. S. 

Detection of Carbamide. By E. Ludy (Munatsh ., 10, 295—316; 
see p. 1059). 

Detection of Resorcinol. By H. Bodd :6 (Arch Pharm. [3], 27, 
656; from Ned&rl. tijdschr. jpharm. Ghem. Jour 1889, 163).—If some 
drops of sodium hypochlorite solution are added to a solution of 
resorcinol in water or alcohol, a violet coloration appears which soon 
passes into yellow. On warming, or on the addition of a considerable 
amount of the reagent, the liquid becomes dark yellowish-red, or dark 
yellowish-brown. The transient violet colour is clearly visible with 
1 part of resorcinol in 10,000 parts of water, in which case the yellow 
colour also is persistent. Phenol, salicylic, and benzoic acids do not 
give the violet colour; the liquid remains colourless, or shows only a 
faint fluorescence; it is only after warming that it becomes slightly 
yellow. Further, if some drops of ammonia be first added to the 
resorcinol solution, sodium hypochlorite solution will produce a transient 
red dish-violet colour; the liquid subsequently becomes yellow, and on 
boiling dark green. Salicylic and benzoic acids and antifebrin are 
not coloured under these conditions \ phenol, however, becomes 
greenish-blue. J. T. 

Milk Analysis. By R. Bourcart (Bull, Soc. Ghim . [3], 1, 24— 
28).—An abstract of a detailed memoir deposited in the archives of 
the a Soci£te Chimique de Paris.” The author recommends that the 
density of milk should not be taken until 12—24 hours after milking, 
as milk does not attain its maximum degree of contraction until then. 
To control the sp.gr., the following formula is given:— , 

P = 1 + 0*Q04(a - g) - 0*00%, 

*P = sp. gr.; a, the total solids; < 7 , the fat. T* GL FT. 
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Potassium Chromate as a Eeagent for the Purity of Quinine 
Sulphate. By J. C. de Vrij ( Chem . Cenir 1889, 708, from Nieuw. 
tijdschr. pkarm. Nederland 1889, 76).—2 grams of tlie quinine salt-, 
dissolved in 80 e.c. of water, is treated with 0*55 gram of potassium 
chromate, the mixture cooled to 15°, the precipitated quinine chromate 
collected on a filter, and washed with, small quantities of water, when 
the total filtrate should not exceed 80 c.c. The filtrate is rendered 
just alkaline with sodium hydroxide solution, when, in case much 
foreign alkaloid is present, a precipitate forms. If the quantity of 
such alkaloids is not more than 2 per cent., an opalescence oecurs on 
warming the slightly alkaline filtrate to 60°. The quinine may be 
recovered from the chromate by dissolving in boiling water, filtering 
from any insoluble part, and adding it to a solution of sodium hydroxide, 
when the base is precipitated in a pulverulent form. The method is 
recommended for quantitative purposes. J. W. Ii. 

Indirect Determination of Extractive Matters in Wine. By 
E. Egger ( Zeit. anal. Chem 28, 397—404).—Comparative estima¬ 
tions by the direct method prescribed by the German Imperial Com¬ 
mission of 1884, and by the indirect method of ascertaining the 
specific gravity after removal of the alcohol, show that the tables 
published by Hager {Zeit. anal. Chem.. 17, 502) for the latter method 
almost invariably give results from 03 to 0*5 gram per 100 e.c. too 
low. The tables of Schultze (ih'd., 19, 104) give much closer results, 
rarely differing by more than 0*3 gram per 100 c.c. from the direct 
estimation. The exact method of performing the direct estimation is 
as follows:—50 e.c. of the wine, measured at 15°, is evaporated on 
the water-bath in a platinum basin of 85 mm. diameter, 20 mm. height, 
and 75 c.c. capacity, and the residue is dried for two and a half hours 
in the water oven. For sweet wines, a smaller quantity, yielding 
from 1 to 1*5 gram of residue, is taken. According to Haas, the 
indirect method is applicable only to sweet wines, since in, fully 
fermented wines the assumption on which the tables have been 
constructed, that the solution of the extractive matters has the same 
spedfic gravity as one of sugar, is incorrect. M. J. S. 

Detection of Foreign Colouring Matter in Wine. By L. 
SORTEGRi {Chem. Cenir 1889, 550, from Sfaz. sperirci. agr. ital., 16, 
13—17).—The wine to he examined is treated with To volume of 
10 per cent, potash, stirred for five minutes, and the liquid poured 
into a parchment pleated filter, which standi in water. After a few 
hours the yellow oxidation products of the tannin begin to pass; 
at the end of 24 to 48 hours, the foreign colouring matters have 
become fixed on the parchment, which may be judged by their 
colour. Natural wine merely colours the parchment yellow. 

J. W, L. 

Testing Logwood Extracts. By T. C. Palmer {Chem. News, 
59, 262).—Powdered hide is found to attract the colouring matter of 
logwood just as readily as it does the tannin; so the latter cannot be 
estimated in the logwood that way. Touching Procter’s modification 
of Hammer’s tannin process, the author states that the amount of 
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soluble matter in hide powder depends very largely on the time the 
water is in contact with the hide. The watery extract from some 
hide powder left a variable amount of readily oxidisable residue, 
giving many of the reactions of the so-called coriin, which, however, 
when redissolved in water was precipitated on adding a solution of 
tannin. The latter can, therefore, not be expected to extract much 
coriin from the hide. D. A. L. 

Estimation of Tea Tannin. By J. T. White (Clem. Neivs> 59, 
261—262).—Experimenting on the estimation of tannin in tea, the 
author found the end reaction in Lowenthal’s method not quite distinct. 
Precipitation with excess of a standard acid solution of lead acetate, 
and estimating the excess of lead in the filtrate gave no results owing 
to the composition of the precipitate being unknown. In estimations 
as zinc tannate, the best results were obtained in the presence of 
ammonium chloride. The solution is precipitated in the cold, 
and allowed to remain an hour or two; the author instead of dissolv¬ 
ing this precipitate in sulphuric acid and oxidising with per¬ 
manganate, dries it at 100° and calculates the tannin from its 
organic matter. Zinc tannate dissolves in 14,6u0 parts of water at 
21°, but requires 60,500 parts at 90°; it is more soluble in ammonia. 
Boiling tea extract with hydrated copper or aluminium oxides 
removes a little over one-half the extract from solution. Aluminium 
acetate precipitates tea tannin as long as the solution is not too 
acid; whereas aluminium gallate dissolves readily in acetic acid. 
The tannin in the aluminium precipitate, which may be easily- 
washed, is calculated from the loss on ignition. D. A. L. 

A new Reaction for Albuminoids. By C. Reichl (Monatsh., 10, 
317—320).—When two or three drops of an alcoholic solution of 
benzaldehyde is added to an albuminoid, then an excess of 
moderately strong (1 : 1) sulphuric acid, and finally a drop of ferric 
sulphate, a dark-blue coloration is produced either immediately or in 
a short time. If the albuminoid is solid, it first becomes blue, and 
the colour gradually diffuses through the liquid. This reaction is 
very clear with solutions containing 1 per cent, of albuminoid, and is 
still visible with those containing only ^ per cent. Salicylaldehyde 
and benzoic chloride give similar colorations, but not so well marked. 

L. T. T. 

Detection of Human Blood. By S. M. Copewak (Brit Med. J 
2, 1889, 190—193).—The method adopted by the author for the 
preparation of blood-crystals is to add serum to a drop of blood on a 
microscope slide; on covering this, crystals appear after a variable 
time. (Compare Bond, Abstr., 1888,181.) In the ease of human 
blood, the crystals which form consist of haemoglobin, and are rect¬ 
angular plates. In the case of monkey’s blood, the crystals also consist 
of haemoglobin hut the plates are diamond-shaped. In the case of all 
the other animals whose blood was examined, the crystals invariably- 
consisted of oxyheemoglobin. Crystals can be obtained from blood¬ 
stains by the same method, although with greater difficulty ; it is 
believed that by this means we have a method of distinguishing the 
blood of man 1 from that of the lower animals. W. Di H. 
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Action of Hydrogen Chloride and Metallic Chlorides on the 
Photochemical Decomposition of Chlorine Water. By E. 
Klimenko and Gr. Pekatoros (J. Russ. Chem. Soc 1889, 57—65).— 
Bunsen and Roscoe (Ann. phys. Chem 96, 373) have shown that 
hydrochloric acid has an influence on the decomposition of chlorine 
water by light. The authors show that not only hydrochloric acid, but 
also the chlorides of the following metals: K, Ea, Mg, Ca, Sr, Ba, 
hinder the decomposition of chlorine water. Sealed tubes containing 
iV mol. weight of the hydrogen or metallic chloride and a definite 
amount of chlorine water of known strength were placed in sunlight, 
together with tubes containing the same amount of chlorine water 
alone. When the latter was found to be completely decomposed, the 
determination of the free chlorine left in the other tubes was made 
witb decinormal thiosulphate solution. The amount of undecomposed 
chlorine water was found to depend— 

1. On the nature of the salt in solution; 

2. For one and the same salt, on the concentration; and 

3. To a small extent only, on the duration of the exposure to light 
(14* days’ action of sunlight not differing much from seven days’ 
action). From numerous experiments, the anthors conclude that by 
tbe continued action of light, chlorine water is decomposed so com¬ 
pletely that iodine is no longer liberated by it from potassium iodide. 
Further, that hydrogen chloride and metallic chlorides prevent com¬ 
plete decomposition. 

The amount of free chlorine remaining in the tubes after the 
decomposition of the chlorine water has proceeded as far as possible 
varies with different salt solutions. This residual free chlorine is 
considerably larger in the presence of the chlorides of the alkaline- 
earth metals than in the presence of those of the alkali metals, and, in 
every group, is found to decrease as the atomic weight of the metal 
increases. If the quantity of the salt added to the chlorine water is 
diminished to one half, then, cceteris paribrn, the residual free chlorine 
is double, or more; the amount evidently depending on the strength 
of the chlorine water. The amount of chlorine remaining uncombined 
in chlorine water in presence of metallic chlorides is not affected by 
the time it is exposed to the action of light. B. B. 

Belationsbips between the Composition and Absorption 
Spectra of Organic Compounds. By M. Althatjsse and G. Kauss 
(Ber., 22,2065—2G7G; compare Kruss, Abstr., 1883, 104*1) 1885, 
949; 1888, 1141).—Tbe spectra of alcoholic solutions of the hydro¬ 
chlorides of thionine and dimethjltbionine both sl ow three absorption 
bands, one of which, namely, that nearest to the most refrangible 
portion of the spectrum, disappears when the solution is diluted at 
the moment when the other two become visible as separate bands, 
von. lvi. 4 8 
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The hydriodides of symmetrical dimethylthionine and diethyl- 
thionine, in alcoholic solution, give similar spectra. 

The compounds formed by the hydrochlorides of tetramethylind- 
amine sulphide and tetrethylindamine sulphide with zinc chloride 
give spectra with three absorption bands, one of which lies so near 
the red end of the visible spectrum that its wave-length cannot be 
measured. 

Moderately dilute alcoholic solutions of thionoiine and methylene 
violet transmit only the red rays, but on adding a considerable quan¬ 
tity of alcohol the blue of the spectrum becomes visible and two 
bands can be observed. 

The two principal bands of the thionine spectrum are visible in the 
spectra of very dilute alcoholic solutions of the chlorides of dimethyl- 
diethylthionine and tetrethylthionine. 

Measurements of the wave-lengths of the line of maximum dark¬ 
ness, in the absorption bands of the compounds enumerated above, 
prove that, in accordance with the conclusions previously arrived at, 
an increase in the percentage of carbon causes the absorption bands 
to pass towards the less refrangible portion of the spectrum. 

Measurements of the spectra of several thionine salts showed that 
the wave-lengths of the lines of maximum darkness are the same, 
whether a solution of the hydrochloride, hydriodide, or other salt is 
employed. 

A comparison of the spectra of the compounds formed by the com¬ 
bination of diazobenzene chloride, or diazobenzenesulphonic acid with 
a-naphthylamine or a-naphthol, with those of the compounds obtained 
in a similar manner from tetrahy dro-a-naphthylamine or tetrahydro- 
a-naphthol, showed that addition of hydrogen to an organic colour¬ 
ing matter causes the absorption bands to pass towards the blue 
portion of the spectrum. The spectra of the compounds examined 
contain no measurable absorption bands, but in all cases the field of 
absorption is sharply defined and permits of accurate measurement. 

The relation between the composition and absorption spectrum of 
a compound is identical with that existing between its colour and 
its composition. If a substance is examined spectroscopically in a 
solution suitable to commercial requirements, and the rays trans¬ 
mitted and absorbed are accurately measured, the colour of au 
unknown derivative of the compound in question can be foretold with 
tolerable accuracy from the rules which have been found to hold good. 

P. S. JL 

New Apparatus for Electro-chemical Investigations. By 1ST. 
v. Klobukoff (/. pr. Ghem. [2], 40, 121—127; compare ibid. [2], 39, 
412).—The author describes, with the aid of diagrams, an arrangement 
by which the electrolyte in quantitative electrolytic determinations 
can be kept in constant motion; the arrangement can be adapted to 
any electrolytic apparatus. P. S. K 

Electrolysis of Distilled Water. By E. Dutejr ( Qompt rmd., 
109, 108—109).—Distilled water was electrolysed in an apparatus 
made of glass which yielded no alkali to the water even after long 
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contact. The electromotive force was about 100 volts. Electroly>is 
was conducted in three different ways, namely, (1) with, anode and 
cathode both of platinum ; (2) with cathode of platinum and anode of 
nickel, cobalt, iron, copper, or similar metal; and (3) with anode of 
platinum and cathode of tin, bismuth, copper, lead, mercury, alumi¬ 
nium, &e. 

In the first case, with a cathode consisting of a wire whilst the 
anode had a large surface, hydrogen alone was evolved for several 
days. Oxygen then appeared, but its volume was always less than 
halt the volume of the hydrogen, and the water gradually became 
acid. 

In tbe second case, the. anodes were attacked and converted into 
hydrated protoxides, which then gradually changed to peroxides, but 
after very prolonged action of the current the latter were partially 
reduced to protoxides. This change does not take place until after 
several months. 

In the third case, hydrogen was evolved at the cathode, whilst the 
metal of which it was composed gradually became oxidised. Tin, 
bismuth, lead, and copper cathodes were oxidised, whilst a mercury 
cathode became pasty at the surface and continued to evolve hydrogen 
for a long time after the current was interrupted. An aluminium 
anode is converted into the oxide, and after a time loses all coherence. 
It would seem that in all these cases the metal of the cathode is con¬ 
verted into a metallic hydride, which is decomposed by water with 
formation of an oxide and liberation of * hydrogen, C. H. B. 

Electromotive Activity of the Ions. By W. Fernst (Zeit. 
pkysikal. Chem. 9 4, 129—181),—Starting from the dissociation 
hypothesis, the author attempts to explain the causes and calculate 
the effects of the electromotive forces set up in electrolytes. He thus 
considers the potential difference between two solutions of the same 
electrolyte of different concentrations, between two solutions of different 
electrolytes, and between electrolytes at different temperatures. The 
conclusions arrived at from hypothesis are in each case tested as far 
as possible by experiment, the results obtained in most cases justifying 
the assumptions made. H. C, 

Absolute Velocity of Ions. By CL L. Weber (Zeit physikat 
€bem. 9 4,182—188).—If N is the concentration of the solution, that 
is the number of milligrams of one ion contained in 1 c.c., and m is 
the amount of this ion deposited on one square millimeter of the 
electrode in one second by a current of maximum density, then the 
absolute velocity of the ion in question is given by mj N. By a current 
of maximum density is understood the maximum current which can 
pass through the electrolyte without giving rise to secondary re¬ 
actions. The measurement of this maximum presents some practical 
difficulties, but the author has succeeded in determining it lor solu¬ 
tions of one or two salts, and has thus obtained numbers for the 
velocity of their ions which are of the same order as those obtained 
by Kohlrausch. H. C. 
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* Heat of Combination of Fluorine with Hydrogen. By Beethe- 
lot and Moissan (Gompt. rend., 109, 209) :— 

H gas -f F gas = HF gas, develops +37*6 Cal. 

H gas + F gas = HF diss., „ +49*4 „ 

The details of the experiments will be published subsequently. The 
magnitude of the thermal disturbance explains the great chemical 
activity of fluorine. \ C. H. B. 

Thermochemistry of Carboxylic Acids of the Aromatic 
Series. By F. Stohmann, C. Km^er, and H. Largbeiht (J. Chem. 

[2J, 40, 128—157).—The authors have^determined the heat of com¬ 
bustion of a number of acids of the aromatic- series-^^h^^method 
employed has been previously described (this vol., p. 929), and thJP^ 
results are given in the following table. 


• 


Molecular 

weight. 

Heat of 
combustion, 
Cal. 

Heat of 
formation, 
Cal. 

Beazoic acid.. 


122 

771-7 

93 *3 

Orfchobydroxybenzoic acid. 

c 7 h 6 o 3 

138 

729-5 

135 -5 

Mefcahydroxybenzoic acid. 

cvh 6 o 3 

138 

729-0 

136 *0 

Parahydroxybenzoic acid. 

CfyMgOjj 

138 

725-9 

139-1 

Mefchylparahydroxy benzoic acid. 

CsflgOg 

152 

895-2 

132-8 

/3-Resorcylic acid. 

C 7 HA 

154 


188-1 

G-ailic acid.. 

C 7 Jd 6^5 

WO 

634*1 

230*9 

Pyrogallolcarboxylic acid.. 

c,h 6 0 5 

170 


231-3 

Ortliotoluic acid... 

t'sHgOs 

136 


98*6 

Metatoloic acid... 

CgHg0 2 

136 

929 -1 

98*9 

Paratoluic acid ... 

OsHgOg 

136 

927-4, 


Phenylacetic acid.............. 

OgHgOo 

136 

933-2 

94*8 

Mesitylenic acid ..... 

CigHjoOg 

150 

MEimm 

105-8 

£-Plienylpropionic acid .. 

C 9 H 10 O 2 > 

150 


105*5 

£-Phenylaerylic acid.. i 

CgHgOg 

148 

104,2 -3 

79-7 

Paraisopropylbenzoic acid.. 

C 10 Hi 2 O 2 

164 

1238-6 

115*4 

a-iSaphthoic acid . 

CnH 8 0 2 

172 

1232*6 

77-4 

jS-lNaphthoic acid... 


172 

1228*4 

81*6 

Phthalic acid .. 

c 8 h 6 0 4 

166 

771-6 

187-4 

I sopbtbalic acid.. 

C.sH 6 0 4 

166 

768-8 

190*2 

Terephthalic acid.. 

CgHg0 4 

166 

770-9 

188-1 

Phthalic anhydride... 

C 8 H 4 0g 

148 

784-0 


TTvitic acid... 

1 c 9 0 8 o 4 


928*9 

103*1 

Trimesic acid.. 

CgHgOg 

210 

767-6 

285 *4 

Pyromellitic acid ............. 

CioHeOg 

254 

777'-4 

369*6 

Mellitic acid.. 

Ci 2 H 6 0i3 

342 

788-2 

546*8 


It will be seen from the above table that the heat of combustion of 
a para-acid is slightly less than that of the corresponding ortho¬ 
compound. The heat of combustion of phenylacetic acid seems to be 
rather greater than that of the isomeric toluic acids, hut phenylpro- 
pionic aoid and mesitylenic acid have the same heat of combustion. 

The heat of combustion of benzoic acid and its homologates in¬ 
creases about 156 Cal. in each member of the series; phthalic acid 
and- nvitic acid show a similar difference (158*5 Cal.). 
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The substitution of hydroxyl for hydrogen in benzoic acid increases 
the heat of combustion 43*6 Cal.; the heat of combustion of dihydroxy- 
benzoic acid is 51*2 Cal. more than that of hydroxy benzoic acid, hut 
when hydroxyl is substituted for a third hydrogen atom, the increase 
is only 43 Cal. 

A table is given showing that the effect of displacing hydrogen by 
carboxyl in phenols and hydrocarbons of the aromatic series is to 
decrease the heat of combustion by about 4*8 Cal. 

A comparison of the heat of combustion of acetic and propionic 
acids with that of phenylacetic and phenylpropionie acids shows that 
the substitution of hydrogen for phenyl increases the heat of combus¬ 
tion 722*5 and 721*2 Cal. respectively; the difference in the case of 
formic and benzoic acids is about 715 Cal. 

The difference (12*4 Cal.) between the heat of combustion of 
phthalic acid and its anhydride is practically the same as that between 
benzoic acid and its anhydride and between acetic acid and its anhy¬ 
dride. P. S. K. 

Thermochemistry of Acids of the Oxalic Series and of 
Fumarie and Maleic Acids. By F. Stohmann, C. Kleber, and 
H. Langbein (/. pr. Ghem . [2], 40, 202—229).—In this paper the 
authors give details of the determination of the following thermal 
values by burning the substances in a bomb at a pressure of 24 
atmospheres:— 

Heat of Heat of 

combustion. formation. 


Cal. CaL 

Oxalic acid, C 3 H 2 0 4 .*. 60*2 196*8 

Malonic acid, C 3 H 4 O 4 .. *. 207*3 212*7 

Succinic acid, C 4 H«Oi. 356*8 226*2 

Methylmalonic acid, CiHsCX ........ 364 8 218*2 

Olutaric acid, CjHqO* . 517*2 ( 228*8 

Dimethylmalonic acid, C 5 H & 0 4 ...... 515*3 ’ 230*7 

Ethylmalonie acid, 0 5 H a 04 .. 517*9 228*1 

Methylsuccinic acid, CsHgQ* .. 515*2 230*8 

Adipic acid, OaHigO* .............. . 668*9 240*1 

Methylethylm&lonic acid, CeS^O*.... 672*3 236*7 

Propylmalonic acid, CeHioO* ........ 675*0 234*0 

Isopropylmalonic acid, CsHipOi...... 675*2 233*8 

Symmetrical dimethylsuecinic acid, 

. 671*0 238*0 

Un symmetrical dimethylsuecinic acid, 

CijHioO*.. 671*7 237*3 

Ethylsuccinic acid, C a H l 0 O 4 .... _ 672*2 236*8 

Methylglutaric acid, OsHioOi.670*8 238*2 

Pimelie acid, C 7 Hi 3 0* .............. 829*6 242*4 

Suberic acid, C 5 H U 04 .............. 985*6 249*4 

Azelaic acid, G B H ts 04 .. 1141*3 256*7 

Sebacic acid, C l 0 Hi 8 O 4 .. 1296*8 264*2 

? Fumarie acid, C 4 H 4 O 4 ..... 320*1 193*9 

Maleic acid, C 4 H 4 G 4 . 326*3 187 1 
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The authors compare their results with those of other observers, and 
conclude with some remarks as to the relations existing between the 
thermal values of the isomerid.es and homologues in the above list. 

a. a. b. 

Heat of Dissolution of Anhydrous Lithium Bromide. By 

A. Bodisco (/. Russ. CJiem. Soc 1889, 21, 7—9).—Crystals of the 
hydrated bromide LiBr,H 2 0 were dehydrated on heating them in a 
current of hydrogen at 300°. The determination was made in the 
same way as in the case of lithium iodide (this vol., p. 329) and 
yielded the number 11,351 cal. A comparison of the values obtained 
by the author with those obtained by Thomsen for the chloride 
affords another proof of the validity of Beketotf s principle that the 
energy of a chemical reaction depends on the magnitude of the com¬ 
bining chemical masses. 


Heat of 

Heat of Heat of formation in 

formation. dissolution. aq. solutions. 

LiCl. -93,810 8,440 102,250 

LiBr.. 79,959 11,351 91,310 

Lil. 61,214 14,886 76,100 

B. B. 


Thermochemistry of the Nitrocamphors and Cyanoeamphor. 
By Berthelot and P. Petit ( Gompt . rend., 109, 92—95).—The mole¬ 
cular heat of combustion of a-nitrocamphor is 1370*5 Cals, at constant 
volume and 1371*4 Cals, at constant pressure, hence its heat of 
formation from its elements is + 89*1 Cals. The action of nitric acid 
on camphor with production of the ^-derivative develops + 7*3 Cals. 
This number is of the same order as the heat developed in the forma¬ 
tion of ethyl nitrite ( + 6*2) and nitroglycerol (4*7 x 3), and hence 
it would seem that a-nitrocamphor should have explosive properties. 
In fact, if this compound is dropped into a glass tube previously 
heated to redness, or if its vapour is superheated, it detonates. When 
treated with sodium hydroxide at 23°, +7*46 Cals, is liberated, and 
this quantity is the heat of neutralisation, less the heat of dissolution, 
the latter being unknown. 

jS-Nitrocamphor forms a hydrate with 1 mol. H 2 0, and the mole¬ 
cular heat of combustion of this compound is 1332*8 Cals, at constant 
volume and 1334*3 Cals, at constant pi’essure ; hence its heat of for¬ 
mation is + 195*2. The heat of dissolution of the hydrate is —2*76 
Cals., and of the anhydrous compound —1*80 Cals.; it follows that 
the heat of hydration is +0*96 Cal., the molecular heat of combustion 
of the anhydrous compound is 1333*8 Cals, at constant volume and 
1335*3 Cals, at constant pressure, and its heat of formation +125*2 
Cals. The action of nitric acid on camphor, with formation of the 
/9-derivative, develops +43*4 Cals., a number of the same order of 
magnitude as the corresponding values for nitro-derivatives of the 
benzene series, It follows that the difference between a- and /9- 
nitrocampliors is of tbe same order as that between an alkyl nitrite 
and a nitro-derivative. The /3-derivative is not explosive. When 
treated with sodium hydroxide, the development of heat, +12*7 Cals., 
is similar to that which accompanies the formation of benzoates, &c. 
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A further quantity of alkali produces no further thermal disturbance, 
and hence /3-nitrocamphor is a strong acid and resembles trinitro- 
phenol in this respect. 

Cyanocamphor has a molecular heat of combustion of +1494*8 Cals, 
at constant pressure and 1496*3 Cals, at constant volume; its heat of 
formation is +58*5. When treated with excess of sodium hydroxide, 
—1*24 Cals, is absorbed. This quantity is the difference between the 
heat of neutralisation and the heat of dissolution, and it is evident 
that the former is but small. C. H. B. 

Tliennocliemistry of Phenylenediamines. By L. Yignon 

(Compt. rend., 109, 477—479; compare Abstr., 1888, 1012).—Meta- 
phenylenedlamine was prepared in tbe usual manner, and the heats 
of dissolution and neutralisation were determined directly. Heat of 
dissolution —3*2 Cals; heats of neutralisation as follows :— 

Hydrochloric. Sulphuric. Acetic. Oxalic. 

First equivalent.... +7*0 +8*3 +4*4 + 6*6 

Second equivalent .. +11*7 „ +14*2 +6*0 +8*6 

Ortbophenylenediamine was obtained by the reduction of ortho- 
nitraniline; it crystallises in white lamellae which melt at 71°. Solu¬ 
tion in water and acids is too slow to permit of direct determination 
in the calorimeter. If hydrogen chloride is passed into an ethereal 
solution of the diamine, white crystals of the composition GaH^NHa)*, 
3HC1, oHoO, separate, and this compound was used in the determina¬ 
tions. Heat of dissolution —8*2; heats of neutralisation by three 
successive equivalents of potassium hydroxide +12*2, +10*6, +7*0 
respectively. The heats of neutralisation of the three phenylene¬ 
diamines by hydrochloric acid are as follows:— 

Ortho. Meta. Para. 

First equivalent. . 7*0 7*0 8*8 

Second equivalent. 10*1 11*7 . 14*7 

These results are similar to those obtained by Berthelot and 
Werner with the dihydric phenols and hydroxybenzoic acids; the 
heat of neutralisation is greatest for the para- and least for the ortho¬ 
derivative (Abstr., 1885, 628 and 1082). C. H. B. 

Electrolytic Dissociation versus Hydration. By S. Arrhenius 
(Pltil. Mag . [5], 28, 30—38).—Objections have been raised by Hende- 
leeff and others to the theory of electrolytic dissociation on tbe 
ground that the assumption of the existence of hydrates in solution 
serves to explain all the facts on which this theory is founded. 
Questions which Mendeleef has put forward as to the influence of 
temperature and concentration on the isotonic coefficients i of Yan’t 
Hoff and de Yries have been already answered by the author; and in 
this paper evidence which has been advanced in support of the 
hydrate theory is criticised. 

The following table is given of those branches of physical science 
which have received an explanation from the hypotheses of osmotic 
pressure and electrolytic dissociation. 
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Group A. —1. Osmotic pressure. 2. Lowering of freezing point. 
3. Lowering of vapour-pressure. 4. Raising of boiling point. 5. 
33.M.F. of concentration currents in solutions. 

Group B. —6. Conductivity of electrolytes. 

Group G. — 7. Diffusion of electrolytic solutions* 

Ghoup 1). —8. Change of the degree of dissociation of weak acids 
with dilution. 9. Conductivity of mixed solutions. 10. Change of 
strength of weak bases and acids by the addition of neutral salts. 
11. Distribution of bases amongst different acids (Thomsen’s 
avidity). 

Gh'oup F. —12. Velocity of reactions of various chemical processes 
caused by the presence of acids and bases. 

Group F ,—Additive properties of electrolytic solutions, such as : — 
13. Specific volume and specific gravity. 14. Heat of neutralisation. 
1*5. Compressibility. 16. Internal friction. 17. Colour, rotatory 
power, and index of refraction. 

Of the above, many of the phenomena belonging to Groups B, C, 
and F are directly opposed to the assumption of hydrates in solution. 
For instance, if such a substance as potassium chloride exists in solu¬ 
tion as the hydrate KCl,mH 2 0, then its ions will be K,%H 2 0 and 
C3,(m—w)H 2 0, and since the velocity of an ion is smaller the more 
atoms it contains, the velocity of the potassium ion must be greater 
the smaller the value of n. Kohlrausch has, however, shown that 
the potassium ion travels at the same rate in solutions of all the 
potassium salts, and, therefore, would have to be always combined 
with the same amount of water. But as we have no ground for 
attributing any particular value to n , and as it is besides probable 
that many salts (most of those of potassium, for example) exist only 
in the anhydrous state, the simplest and likeliest assumption is that 
the ions of the salts, and, consequently, the salts themselves, exist in 
solution without water of hydration. 

The occurrence of singular points, such as maxima, minima, points 
of inflexion, angular points, on the curves obtained when any pro¬ 
perty of a solution is plotted against the percentage of dissolved 
substance has been taken as indicating the presence of hydrates. In 
this way, Graham came to the conclusion, from the fact that the 
internal friction of solutions of alcohol in water had a maximum near 
36 per cent, alcohol, that probably a hydrate, C 2 H 6 '0H,5H 2 0, exists 
in solution—a conclusion which was abandoned when it was found 
that the maximum varies with the temperature. In fact it is obvious 
that in any not too simple curve singular points will occur, and that, 
if we look in this way for evidence of the existence of hydrates, we 
shall certainly find it—for every property can be represented by a 
curve which is usually not very simple. 

Mendeleeff seeks to deduce the existence and composition of 
hydrates from the curves which represent the first derived functions 
of the specific gravity as a function of the percentage composition by 
weight (Abstr., 1888, 343). The fact, however, that the values of 
the first derived functions can be represented by straight lines would 
mean nothing more than that the values of the specific gravity s as a 
function of the r percentage composition p can be represented by a 
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certain number of interpolation formulae of the second degree 'with 
three times the number of arbitrary constants. JFive such formulae 
with 15 constants—of which Mendeleeff only uses 10—are employed 
in the case of sulphuric acid. Mathematically, this only implies that 
the analytical representation cannot be considered satisfactory, and 
that, with a little trouble, a much better representation could pro¬ 
bably be found. This would possibly result if the specific gravity 
were plotted against molecular instead of percentage composition. 

The results obtained by Pickering (Proc., 1889, 89) are open to the 
same criticism in a yet greater degree. Pickering differs from 
Mendeleeff as to the rectilineal nature of the first derived function, 
but finds that the second derived function, dr sidy 1 , consists of straight 
lines, there being, in the case of sulphuric acid, 17 such straight 
lines corresponding with 16 hydrates. Tbat is, the specific gravity can 
be represented in the form of 17 equations of the third degree, with 
68 arbitrary constants. With such a number of constants, tbe points 
at which breaks are supposed to occur, and which should correspond 
to definite hydrates, can practically be chosen arbitrarily. This is 
evidenced by the fact that, althongh Pickering agrees in general with 
the conclusions arrived at by Crompton by a similar examination of 
the electrical conductivity, he differs from him in some of the details 
as to where breaks occur. H. C. 

The Nature of Solutions. By S. U. Pickering (Phil Mag . [5], 
28, 148).—The author states that Arrhenius will find his objections 
already answered in his (the writer’s) paper whenever it is published. 

S. U. P. 

Determination of the Specific Gravity of Soluble Salts. By 

J. W. Eetgers (Zeit physikal Ghem ., 4, 189-^-205).—Tbe specific 
gravity of a soluble salt can he determined by the method already 
described by the author (this vol., p. 812), even when greater than 
that of the liquid employed, if a crystal of the salt be attached to a 
glass float. This float is made of thin rod, bent into horse-shoe form, 
so that the crystal can be inserted and held firm between the ex¬ 
tremities. If p is the weight of the float, and p* that of the salt, $ 

the specific gravity of tbe float, and S that of float and salt combined, 

then the specific gravityof the salt is given by S/{l—p/p'(S/s—1)}. 
The best results are obtained when p is made as small and p' as large 
as possible. 

The following numbers were obtained by the above method :— 

Sp. gr. Sp. gr. 

Pb(N0 3 ) s .... 4'531 AglSTO* .... 4*352 

BaBra,2H a O .. 3*827 AgC10 3 .... 4*401 

The temperature in each case is about 20°. H. C. 

Dilatation of Salt Solutions. By N. A. Tchernay (/. Russ. 
Ghem. Sac., 1889, 21, 73—77),—In continuing his researches (compare 
this vol., p. 204), the author has studied the dilatation by heat of the 
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following nitrate solutions, the results being given as before for the 
volumes:— 

(1) HTSTOs + 50H 2 O ®/ = l + 0-0001595* + 0*000003699* 2 

(2) LiN0 3 + 50H 2 O v t = 1 + 0*0001471* + 0*000003673* 2 

(3) (NH 4 )N0 3 + 50H.O vt — 1 4- 0*0001534* + 0*00l>003590* 2 

(4) NaNOa + 50HoO m = 1 + 0*0002144* 4- 0*000003194* 2 

(5) KN0 3 + 50H 2 O v t - 1 + 0*0001746* + 0*000003575*^ 

(6) AghTOs + 50H»O v t — 1 + 0*0001593* + 0*000003587*® 

(7) Mg(jN*0 3 ) 2 + 100H.O v t = 1 + 0*0001552** + 0-000003483* 2 

(8) Ca(N0 3 ) 2 + 100H 2 O *>, = 1 + 0*0001719* + 0-000003531* 3 

(9) Sr(N0 3 ) 2 + 100H 2 O v t = 1 + 0*0001787* + 0*000003557*® 

and the dilatation coefficients for— 

(1) a = 0*0001595 + 0*000007399* 

(2) a = 0*0001471 + 0*000007346* 

(3) B = 0*0001534 + 0*000007180* 

(4) a = 0*0002144 + 0*000006388* 

(5) a = 0*0001746 + 0*000007149* 

(6) a = 0*0001593 + 0*000007173* 

(7) a = 0*0001552 -f 0*000006966* 

(8) a = 0*0001719 + 0*000007063* 

(9) a = 0*0001787 + 0*000007114* 

The above dilatation coefficients are very nearly equal, the greatest 
discrepancy being shown by sodium nitrate. The same is the case as 
regards the alteration of the dilatation coefficients with rise of 
temperature, the increase being nearly equal to 0*0000071 for every 
degree. These values approach each other most closely at 40°. The 
metallic radicle has a much smaller influence on the different valuas 
than the acid radicle or than the relation of the number of salt 
molecules to that of the water molecules. The change of volume by 
heat corresponds with the dissociation of the hydrates in solution, 
so that the number of the salt hydrates in solution and their eon-* 
stitution is very nearly the same for solutions of 1 moL of a salt of 
a univalent metal in 50 mols. of water and 1 mol. of a salt of a 
bivalent metal in 100 mols. of water. This fact is best explained 
by assuming that nitric acid in solution exists at least as a double 
molecule (HN0 3 )2. B> B. 

Contraction of Solutions. By Charpy ( Corrupt. rend., 109, 
299—301).—The author adopts Gouyand Chapeixufls definition of the 
coefficient of contraction, namely, the rate at which the volume of the 
solvent varies as it penetrates the solution; it is calculated by means 

of the formula K = ~~(1 + ^ S being the weight of salt eon- 

13 JJ e*b , 

tained in 100 parts of the solution of sp. gr. D. This coefficient is 
always less than unity, varies with each solution, and decreases con¬ 
tinually as the concentration of the solution increases. Adopting 
Baoult’s method, the results are represented by curves the absciss© 
of which are the values of 1 — K, and the ordinates the values of 
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being tbe weight of salt in 100 parts of the solvent. 


All 


the curves have the same general form, and consist of a curvilinear 
portion indicating that whilst the solution is dilute the value of 
1 — K rapidly increases, and a rectilinear portion which corresponds 
with a higher degree of concentration, and is either parallel with or 
inclined to the axis of the abscissas. 


"When the curve is parallel with the axis of the abscissas, the con¬ 
traction is proportional to the weight of salt dissolved in a given 
weight of the solvent, a result which is obtained with most anhydrous 
salts, such as sodium and ammonium chlorides, strontium nitrate, and 
also with acetic acid. In the last two cases, the character of the 


curve indicates that the condition of the dissolved substance does not 


vary as the concentration of the solution increases, a result which 
does not agree with the supposition made by Haoult to explain the 
anomalous cryoscopic behaviour of these compounds. 

The cases in which the rectilinear part of the curve is inclined to 
the axis of the abscissae may be explained by supposing that the dis¬ 
solved salts exist in solution in the form of hydrates, and that the 
contraction is proportional to the weight of the hydrate dissolved in 
a given quantity of the solvent. 

If the equivalents of dissolved substances are multiplied by the 


respective values of —~—, w r hich corresponds with the point of 


intersection of the axes of the ordinates and the prolongation of the 
rectilinear portion of the curve, the numbers obtained are approxi¬ 
mately constant in a series of analogous compounds. 


Ammonium chloride.. 

0-01445 

Potassium chloride .. 

0*01412 

Sodium chloride ,... 

0 01404 

Lithium chloride .... 

0-01312 

Acetic acid ... 

0-0131 

Pormic acid. 

0-0128 


Ferrous sulphate. 0*0651 

Zinc sulphate. 0*0674 

Manganese sulphate .. 0*0572 

Potassium sulphate .. 0*0261 

Sodium sulphate. 0*0293 

Potassium carbonate .. 0*0292 


C, H. B. 


Bate of Change in the Inversion of Cane Sugar by Acids. 

By S. Arrhenius (Zeit physikal Chem 4, 226—248).—The influ¬ 
ence of temperature on the rate of change, p, is best expressed by an 
equation of the form pi\ = pt 0 • e A ^ T i~ T o)/ i 'o T a, where ptj and pi 0 are the 
rates of change for the temperatures t\ and A is a constant, and 
ToTi are the temperatures on the absolute scale. Tbe above equation, 
which is found to be in good agreement with the experimental results, 
is in theoretical accordance with the assumption that during the 
inversion the whole of the cane sugar present does not take part in 
the reaction* but only a certain u active ” portion, an assumption also 
in agreement with the results of other observations on the inversion? 
of cane sugar. Thus the influence of neutral salts in increasing the 
rate of change is assumed to he due to an increase in the amount of 
the “ active 55 cane sugar caused by the addition of these salts. This 
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influence is only very slight for substances which are not dissociated 
(non-electrolytes), but is very marked in the case of a dissociated 
substance. It is to be inferred from the latter fact that the ions of 
the acid which effects the inversion will also have some influence on 
the amount of “ active ” cane sugar, and on this and the above 
assumptions the rates of inversion for various cases are calculated, 
and the numbers obtained found to agree with those observed. The 
amount of “active 5 ’ cane sugar is, however, not wholly conditioned 
by the acid, and hence the want of proportionality between the rate 
of inversion and the amount of dissociation. On the other hand, 
since the action of a dissociated substance is practically that of its 
ions, the influence of such a substance should be an additive property 
as far as the ions are concerned, and this, by comparison of the effects 
of the nitrates and chlorides of sodium, potassium, and ammonium, 
and the chlorides, bromides, and nitrates of hydrogen and potassium, 
appears to he the case. It likewise appears that the influence of the 
ions both of the acids and neutral salts is independent of the tem¬ 
perature. H. 0. 

Estimation of the Coefficients of Affinity of Organic Bases 
and Acids. By E. Lellmann (Ber 22, 2101—2103).—Certain 
organic dyes are known to undergo change of colour in the presence 
of acids, others in the presence of alkalis, and the author has made 
use of this property as a means of determining the coefficients of 
affinity of organic bases and acids, the extent of the change being 
estimated by a spectro-photometric method. Dimethylamidoazoben- 
zene dissolved in 25 per cent, alcohol gives a yellow solution which 
allows all green rays to pass through, but on the addition of a small 
quantity of hydrochloric acid it changes in colour to an intense red, 
giving at the same time a broad absorption-band in the green. This 
yellow solution can he employed to determine the coefficients of 
affinity of organic bases, and the method consists in introducing 
the hydrochlorides of the bases in molecular proportion into equal 
volumes of the solution, and noting in each ease the change of 
colour produced, a slight change of colour indicating a strong base, 
and vice versa. As determined in this way, aniline, /3-naphthylaruine, 
and a-naphthylamine are found to diminish in basicity in the order 
named. With acids, a solution of phenolphthalein can be employed 
to determine the coefficients of affinity; thus, when molecular pro¬ 
portions of sodium salicylate, phenol, sodium metahydroxybenzoate, 
and sodium parahydroxybenzoate are dissolved in equal quantities of 
water, and equal amounts of phenolphthalein are added to each solu¬ 
tion, together with some very dilute caustic soda solution, the change 
of colour to red takes place in the order named, whence the author 
concludes that the influence of the CQONa radicle on the OH group 
in the three hydroxy-acids is least in the ortho- and greatest in the 
para-compound. W. P. W. 

Atomic Weights of the Elements. By Delauney (Oompt rend., 
109, 526—5^7).—When the elements are arranged in the order of 
their atomic weights, each atomic weight differs from that imme- 
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diately preceding it by tbe square root of a whole number. This 
number is variable, but is always harmonic, that is, contains as 
primary factors only the numbers 1, 2, 3, and 5. C. H. B. 

Determination of Molecular Weights of Polymeric Com¬ 
pounds by Baoult's Method. By R. Meldoea and F. W. Streat- 
feild (Ghem. News, 60, 66—67).—Experiments were made to 
ascertain the possibility of determining the molecular weight of poly¬ 
meric compounds by the Raoult method. Aldehyde in benzene gave 
high results, 55, 54, 57, owing, it is presumed, to its containing 
polymerides; paraldehyde in water gave irregular results, owing, it 
is suggested, to the action of the solvent, inasmuch as it (paraldehyde) 
gave good results in benzene and acetic acid. Metaldehyde in acetic 
acid gave abnormal results, 72*6, very probably due to interference of 
solvent. Prom the results, it would seem possible to determine the 
molecular weights of some polymeric compounds by this method; the 
authors have, howerer, evidence of its failure in some cases with 
certain polymeric diazoamido-compounds. Benzene is the most con¬ 
venient solvent. Success or failure of the method in the case of 
polymerides is without doubt determined by the stability of the mole¬ 
cule of the substance in the solvent. D. A. L. 


Inorganic Chemistry. 

Liberation of Chlorine during the Decomposition of 
Chlorates. By W. Spring and E. Prost (Bull. Soc . Ghim. [3], 1, 
340—343) —The amount of chlorine liberated when potassium, sodium, 
barium, aluminium, silver, copper, zinc, lead, and mercuric chlorates 
are heated under varying conditions has been estimated. The nature 
of the chlorate has considerable influence on the quantity of chlorine 
set free, the latter varying from 002 per cent, with potassium chlorate 
to 14*45 per cent, with the zinc salt. Rapid heating considerably 
augments the percentage, as does the presence of free carbonic, silicic, 
or phosphoric anhydrides. In the case of potassium chlorate, the 
admixture with phosphoric anhydride determines an increment in the 
free chlorine of 55 per cent. The authors conclude that chlorates 
decompose according to the equations— 

(1) 2MC10 S = M 3 0 4- CIA; 

(2) Cl 2 O fi = CI 2 4-0*; 

(3) M 3 G + CJ 2 = 2MG1 + 0. 

This last reaction is incomplete when by rapid heating the chlorine is 
removed from the sphere of action, or when the presence of silica or 
phosphoric anhydride hinders its union with the base. This tendency 
to decompose under the influence of heat into an acid and basic group 
gives the old dnalistic formulas some significance. T. Q-. 1ST. 
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Autoxidation, By F. Hoppe-Seyler ( Ber ., 22, 2215—2220).— 
A reply to Traube (this yo1. 3 p. 937). 

Sulphites. By P. J. Hartog (Oomph rend., 109, 179—182, 
221—223, and 436—439).—Normal potassium sulphite is obtained 
by dissolving 100 grams of potassium hydroxide in 200 c.c. of water free 
from oxygen, saturating with sulphurous anhydride, and then adding 
a further quantity of 100 grams of potassium hydroxide dissolved in 
as little water as possible. The solution is evaporated in a vacuum, 
and the crystals are drained on cotton wool in an atmosphere of 
nitrogen. Since the salt is less soluble in hot water than in cold, it is 
advisable to keep the funnel warm when collecting the crystals. The 
sulphite is thus obtained in small, anhydrous, hexagonal prisms with 
basal modifications. It is deliquescent, but oxidises less rapidly than 
its solution; heat of dissolution —1*75 Cal. 

Normal sodium sulphite is obtained in the same way in anhydrous 
crystals of the same form, always mixed, however, with a certain pro¬ 
portion of the heptahydrated salt; heat of dissolution 2*71. 

Sodium potassium sulphite, NaKS0 3 , is obtained in crystals, which 
resemble those of the simple anhydrous salts, by adding potassium 
hydroxide to sodium anhydrosulphite. When the solution of the 
double sulphite has been partially oxidised, and is then gradually 
concentrated, the crystals which separate are first heptahydrated 
sodium sulphite, then the double sulphite, and lastly potassium sul¬ 
phate ; hence it would seem that at first the potassium sulphite alone 
undergoes oxidation. Heat of dissolution of the double salt —1*19 
Cal.; heat of dissolution of hydrated sodium sulphite in a solution of 
potassium sulphite —11*01 Cal .; heat of formation of the double 
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in a crystalline form "by passing ammonia gas into a saturated solution 
of sodium hydrogen sulphite. Its heat of dissolution is —30*72 Cal. 
The action of ammonia on sodium anhydrosulpbite develops +15*68 
Cal.; the formation of the solid salt from 2NaoSO» sol + (NHJaSaOs 
sol 4* 9H 2 0 sol, therefore, develops +19*62 Cal. 

An analogous potassium compound also exists. 

The reaction 2Na2S 2 0 5 + (NH 4 ) 2 0 develops 4* 15*68 Cal. if the solu¬ 
tion of the sodium salt is freshly prepared, but only 12*94 Cal. if the 
solution has been kept in an atmosphere of nitrogen for three months. 
The author distinguishes the two modifications as and /?-, and it is 
evident that the conversion of the former into the latter develops 
+ 2*74 Cal. The action of ammonia on the double salt just described 
develops +23*52 Cal. if it has been prepared from anhydrosulphite 
a; +23*87 Cal., if from anhydrosulphite /3; and +23*87 Cal. if from 
Marignac’s salt. 

Berthelot has shown (Ann. Chbn. PJiys. [6], 3, 242), that a solution 
which contains 2 mols. of sulphurous anhydride and 1 mol. of potas¬ 
sium oxide alters spontaneously with development of +2*6 Cal., 2 mols. 
of potassium hydrogen sulphite forming 1 mol. of the anhydrosulphite 
with elimination of water. According to de Forerand, no similar 
change occurs with the sodium salt, but the fact that a similar thermal 
disturbance is observed seems to point to the opposite conclusion. 

The action of two successive molecules of ammonium oxide on the 
two molecules of potassium anhydrosulphite develops +25*05 Cal. 
and 28*32 Cal. respectively, the corresponding values for the sodium 
salt being 26*16 Cal., and 23*52 Cal., and for the /5-salt 23*42 Cal, and 
23*87 Gal. respectively. The fact that the heat of neutralisation of 
the fourth acid function by ammonia is less than the heat of neutrali¬ 
sation of the first three, indicates that the anhydrosulphites contain 
four equivalents of metal in the molecule. With sodium or potassium 
hydroxide in place of ammonia, however, the four heats of neutrali¬ 
sation are identical. Nevertheless the author considers that this 
view is supported by the existence of double sulphites such as 
3MgQ,Am 2 Q,4S0 2 + 18H 2 0 and 3Cd0,Na 2 0,4S02« C. H. B. 

Behaviour of Sodium Thiosulphate with Aeids and Metallic 
Salts. By Gr. Vortmann (Ber. t 22, 2307—2312).—The author takes 
exception to the views put forward by Vaubel with reference to the 
decomposition of sodium thiosulphate by acids (this vol., p. 943), and 
points out that the experimental method adopted (treatment of sodium 
thiosulphate in a large flask with acids of different degrees of concentra¬ 
tion, at one time in the cold, at another on heating, but always in such 
a way that the products remained in contact} for some hours, and then 
were diluted with water previous to the determination of the decom¬ 
position products) is one extremely favourable to the occurrence of 
secondary reactions. To avoid as far as possible the formation of 
secondary products, the author experimented thus; the aqueous 
solution of the thiosulphate was heated to the boiling point with 
either more or less than the theoretical quantity of the dilute acid or 
solution of the metallic salt in a small flask, through which a slow 
stream of either carbonic anhydride or hydrogen was passed from the 
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commencement of the experiment, in order to remove the sulphurous 
anhydride formed in the reaction, and prevent its oxidation in the 
vessel by the oxygen of the air; the contents of the flask were then 
examined for the other products of the decomposition. As a result, 
the author finds that the initial decomposition of thiosulphuric acid 
is expressed by the equation: 2H 2 S 2 0 3 = 2H 2 S + 0 2 -b 2S0 2 ; the 
end-products varying with the nature of the acid or metallic salt 
present. In those cases in which metals are present which do not 
form insoluble sulphides, the oxygen partially oxidises the hydrogen 
sulphide with the separation of sulphur, and the sulphurous anhydride 
is set free, whilst in those cases in which the metal present yields a 
sulphide insoluble in dilute acids, a precipitate of the sulphide is 
formed, and the oxygen reacts either with the sulphurous anhydride 
with the formation of sulphuric acid, or with a portion of the unde- 
compos ed sodium thiosulphate with the production of tetrathionate or 
pentathionate; the last reaction, however, ensues only in those cases in 
which either an excess of thiosulphate is present, or the metallic salt 
undergoes reduction from a higher to a lower state of oxidation. 

With dilute hydrochloric acid, sodium thiosulphate reacts according 
to the equation, Na 2 S 2 O s -f 2HC1 = 2hfaCl + S + S0 2 -f- H 2 0. 
When dilute solutions of the thiosulphate are employed, a small 
quantity of hydrogen sulphide escapes, but with concentrated solu¬ 
tions no noticeable amount is obtained, since the small quantity 
evolved is decomposed by the sulphurous anhydride with the separa¬ 
tion of sulphur, which collects on the sides of the flask above the 
liquid. In addition to the sulphur and sulphurous anhydride, tetra- 
thionic acid is formed in quantity corresponding with that obtainable 
from ?0 per cent, of the thiosulphate employed, and traces of penta- 
thionic acid are present, hut no evidence could he obtained of the 
presence of sulphuric acid in the decomposition product. The for¬ 
mation of pentathionie acid is not mentioned in Yaubel’s paper. 
The reaction is slightly modified when certain salts of the alkalis or 
alkaline earths are present; thus, in the presence of potassium iodide, 
the quantity of liberated sulphur is increased and small amounts of 
sulphuric acid are formed. 

On treatment with aluminium chloride, sodium thiosulphate reacts 
according to the equation A1 2 C1 6 + 3Na2S 2 0 3 -f 3H 2 0 = Al 2 (OH) $ -f 
GHaGl 4- 3S + 3S0 2 . Tetrathionic acid is formed in quantity corre¬ 
sponding with that obtainable from about 4 per cent, of the thiosulphate 
employed, and at the commencement of the reaction a small quantity 
of hydrogen sulphide escapes, hut no trace of sulphuric acid could be 
detected. Addition of potassium iodide at the commencement of the 
experiment brings abont the formation of sulphuric acid in this case 1 
also. 

The results obtained by the action of sodium thiosulphate on copper 
sulphate have already been communicated (Abstr., 1888, 787); the 
amount of sulphuric acid formed corresponds so well with that required 
by the equation there given that the method can be employed volu- 
metrically for the estimation of copper. 

Mercury salts react with sodium thiosulphate with the formation 
o& .the metallic sulphide, and the filtrate contains sulphuric acid in 
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large quantity together with traces of tetrathionic acid, but no penta- 
thionic acid. 

In the presence of a sufficient excess of sodium thiosulphate, arsenious 
acid is completely converted into the sulphide, and the filtrate contains 
chiefly tetrathionic acid, together with traces of pentathionic acid. 
With arsenious acid in excess, however, the reaction is expressed by 
the equation As 2 0 3 4- 9H 2 S 2 0 3 = As 2 S 3 -f- 3H 2 S 4 0 6 + 3S0 2 4- 6H 2 0. 
Arsenic acid and sodium thiosulphate yield arsenious sulphide, 
together with much pentathionic acid and traces of sulphuric acid. 

The action of sodium thiosulphate on antimonious chloride corre¬ 
sponds with that on arsenious acid ; the filtrate from the antimonious 
sulphide contains only traces of sulphuric acid, but much tetrathionic 
acid. 

When sodium thiosulphate is boiled with a faintly acid solution of 
stannous chloinde, tin sulphide and hydroxide are precipitated and 
the filtrate contains sulphuric and pentathionic acids. If, however, 
the solution is strongly acid, the tin remains in solution, sulphuric 
and polythionic acids are formed, and much sulphur is liberated, 
probably owing to the reduction of the sulphurous anhydride by 
stannous chloride. Stannic chloride yields similar results: tin 
sulphide and hydroxide are precipitated and the filtrate contains 
sulphuric and polythionic acids. W. P. W. 

Solidification of Nitrous Anhydride . By F. Birhass (jOompt* 
rend ., 109, 63),—Oxygen and nitric oxide, dried by passing over 
pumice moistened with sulphuric acid and then over baryta and 
calcium oxide, and strongly cooled, were allowed to mix in a receiver 
cooled to —54° by the rapid evaporation of methyl chloride. One 
volume of oxygen was mixed with six to eight volumes of nitric oxide, 
in order to avoid the formation of nitrogen peroxide. A beautiful 
blue liquid was at once formed, which could only be soliditied by 
means of a mixture of methyl chloride and solidified carbonic 
anhydride. According to Caiiletet and Colardeau, the temperature 
of this mixture is —82°. C, H. B. 

Conditions of Action of Nitric Acid. By 0. F. Cross and 
E. J. Bevan ( Ghem . News, 60, 13—14).—The authors have observed 
that by eliminating the intervention of nitrous acid, by the employ¬ 
ment of carbamide, tbe activity of nitric acid may be greatly reduced 
or even almost arrested. A sample of dilute nitric acid nearly re¬ 
duced ligno-eellnlose (jute) to cellulose in seven hours, hut by adding 
increasing quantitites of carbamide nitrate to the same acid, its 
activity was gradually diminished, until ultimately scarcely any action 
on the jute fibre could be observed under otherwise similar conditions. 
In the same'way, 50 c.c. of nitric acid (1*05 sp. gr.) dissolved 4*465 
grams of copper in four hours, but the same acid under the same con¬ 
ditions, but in the presence of carbamide, only dissolved-0*020 gram 
of copper. The production of nitrocelluloses by tbe action of a mix¬ 
ture of nitric and sulphuric acids is not impeded by adding carbamide; 
this may be regarded as farther evidence that these compounds are 
von, nvi. 4 / 
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alcoholic nitrates. It is pointed out that nitrogenous organic sub¬ 
stances, such as aniline and carbamide, which generally resist the 
action of chromic acid mixture, oxidise readily when a small quantity 
of potassium nitrate is also added. D. A. L. 

Solubility of Carbonic Anhydride in. Chloroform. By 

Woukoloff (Comjpt. rend., 109, 61—63).—A known volume of ear- 
bonic anhydride was brought in contact with a large volume of chloro¬ 
form which had previously been carefully freed from air. When 
solution was complete, the pressure and volume of the gas and vapour 
were measured, the readings being repeated after 24 hours, and again 
after 48 hours. A second quantity of the gas was now introduced, 
and the same set of observations was made. The addition of succes¬ 
sive volumes of gas was repeated many times, and the results, which 
are given in the form of a table, are calculated on tbe assumption (1) 
that carbonic anhydride strictly obeys Boyle’s law; (2) that the 
pressure of the mixed gas and vapour is exactly the sum of the 
pai’tial pressures; and (3) that the change in the volume of the 
chloroform in consequence of the solution of the gas is so small that 
it may be neglected. 

The results show that the volume of gas dissolved is slightly 
greater than that required by Dalton’s law, although the differences 
are very small. A similar result has previously been obtained with 
carbon bisulphide. It follows that there is a distinct connection 
between tbe compressibility of carbonic anhydride alone and when in 
contact with chloroform. 0. H. B. 


Constitution of Potassium Folysulpbides. By W. Spring and 
J. Demarteau (Bull Soc . Ohim. [3], 1, 311—315).—From the follow¬ 
ing experimental data, the authors consider that polysulphides are 
nob to be regarded as sulphites or sulphates in which oxygen is 
replaced by sulphur, but as resulting from the solution of sulphur in 
potassium monosulphide. 

1. The strength of potassium monosulphtde solutions has little 
influence on the amount of sulphur dissolved after the formation of 
a compound, K^S^g, and tbe quantity of sulphur dissolved is not 
appreciably affected by temperature until the formation of this com¬ 
pound, after which it is a function of the temperature according to 
the equation— 


S* = So (1 4- 0*000956* + 0*00000193/ 2 ), 

So = sulphur dissolved or combined with the potassium at 0° 

8/ 5=5 j? » •» « & • 


2. Iodine is supposed to form polysulphides from monosulphides 
by uniting with the metallic element from each of two monosulphide 
molecules, whose residues thereupon combine, as— 


KS-SK; KS 2 *S a K; KS 3 *S 3 K, &c., 

If,, however* a solution of potassium sulphide be added to a 
solution of iodine in potassium iodide in such proportions as should 
form the sulphides K*S 3 , &c., much sulphur is always liberated, 
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•wlxicli dissolves if the possible poly sulphide is not higher than K 2 S 4 , 
but otherwise is precipitated* Iodine does not therefore determine 
the synthesis of polysulphides. 

3* Potassium sulphite and potassium polysulphide solutions of 
varying concentrations, when mixed in equivalent proportions at 
different temperatures react, yielding in each instance potassium 
monosulphide and potassium thiosulphate; the action appears to pro¬ 
ceed with equal facility and at the same rate in both these cases :— 

E 2 S 2 4* EI 0 SO 3 = E 2 S 4 KaSsOa; and 
KjS* 4 3 K 2 SO 3 = EI 2 S 4 3 K 2 S 2 O 3 . 

4. All potassium polysulphides are reduced to the monosulphide 
when their solutions are shaken with mercury, according to the 
equation— 

K 2 S,Sa? 4 aiHg = ®HgS 4 K 2 S. 

5. Solutions of potassium polysulphides dialyse withont decom¬ 
position. 

6. Potassium polysulphides react with ethyl iodide and bromide 

to form ethyl bisulphide, which dissolves the sulphur set free; there 
is no production of ethyl monosulphide; in this ease the polysulphides 
appear to be solutions of sulphur in potassium bisulphide. Ethyl 
tetrasulphide reacts with potassium sulphite, to form ethyl bisulphide 
and potassium thiosulphate. T. G. 1ST. 

Cistern Deposits. Bv A. S. Chapman (Chem. News, 60, 56).— 
The author has analysed three deposits taken from a copper cistern, 
in which water had been softened by the Clark process. In two cases 
the material was very hard and stony, and the lime found in excess 
of that present as carbonate bore a relation to the silica corresponding 
nearly with that required by a salt of the composition 2CaSi0 3 ,3Ca0 
(probably as a hydrated compound with 4 mols. B 2 0). The third 
sample was softer, and, besides copper and carbonic anhydride, con¬ 
tained also much silica and arsenic. D. A. Jj, 

Zmc and Cadmium Chromites. By G-. Viabt> (Co-mpf. rend., 
109, 142—144).—A boat containing normal potassium chromate is 
placed in a porcelain tube, and behind it is placed a similar boat 
containing zinc chloride. The tube is heated to a somewhat high 
temperature, and a slow current of hydrogen or carbonio anhydride 
is passed through it, so that the vapour of the chloride is carried. over 
the chromate. After the tube is cooled, the boat which contained the 
chromate is found to contain a black, crystalline mass, consisting of 
zinc chromite mixed with some zinc oxide and unaltered potassium 
chromate. After treatment with water and boiling hydrochloric acid, 
the chromite Zn0,0 2 0 3 is obtained in brilliant, black, regular, micro¬ 
scopic octahedra with a greenish lustre; sp. gr. at 15° = 5*29, and 
the hardness is greater than that of quartz. The chromite is not 
attacked by acids, but is decomposed by fused potassium hydroxide 
and nitrate. 

Cadmium chromite, Cd 0,Cr 3 0 3 , may be obtained in a similar manner, 

4/2 
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bat the yield is small, probably owing* to the formation of cadmium 
chromate, which is more stable than zinc chromate. The chromite 
forms small black aggregations of octahedra, harder than glass, but 
not so hard as quartz ; sp. gr. at 17° = 5*79. 

The specific volume of cadmium chromite is 24*2; of manganese 
chromite 23; of zinc chromite, 22*1; and of magnesium chromite, 
21*9. C. H. B. 

Cupric Oxybromide Analogous to Ataeamite. By E. Bnux 
(Gonvpt. rend ., 109, 66—68).—If a warm saturated solution of 
cuprous chloride in a solution of sodium, potassium, or ammonium 
chloride is exposed to the air, it gradually deposits a crystalline 
powder of the same composition as ataeamite. In like manner, a solu¬ 
tion of cuprous bromide in a solution of potassium bromide yields a 
precipitate which, after being washed with a solution of potassium 
bromide, consists of small, distinct, deep green, quadratic crystals 
of the composition CuBr 2 ,3Cu0,3H 3 0. They are insoluble in water, 
but dissolve easily in dilute acids, and in ammonia. At 180—190° 
they remain practically unaltered; at 210—215 Q they become an¬ 
hydrous, but a small quantity of cupric bromide is volatilised; at 
240—250° decomposition takes place, and if the residue is treated with 
water, cupric bromide dissolves, and a residue of cupric oxide is left 
undissolved. If the cuprous bromide solution is mixed with hydro¬ 
gen peroxide, the oxybromide is precipitated immediately, but is 
amorphous. When an excess of a concentrated solution of potassium 
bromide is added to a solution of cuprammoninm sulphate at 100°, 
the same oxybromide is obtained as a green, crystalline precipitate. 

C. H. B. 

Oriental Enamel on Tiles and its Imitation. ByJ, Boeck 
(J. pr. Ghent. [2], 40, 158—171).—The author has analysed a Turkish 
blue enamel taken from a mosque built by Timur, with the following 
percentage results:— 

Si0 3 , UuO. PbO. CaO. MgO. Sn0 2 . E s O. iNa^O. Fe 3 0 3 + AJ 3 0 3 . 

53 53 3*51 17*90 3*00 033 6*86 3*51 7*27 3*11 

and traces of arsenic and manganese. 

The earthenware from which the enamel was taken has the per¬ 
centage composition Si0 2 , 60*35; A1 2 0 3 and Fe a 0 3 ,18*10; CaO, 14*52; 
MgO, 3*72 ; and C0 3 . 2*68. 

An enamel to all appearances identical with the above can be prepared 
as followsA mixture of sand (53*53 parts), copper oxide (3*51 
parts), litharge (18*3 parts), chalk (5*4 parts), tin oxide (6*9 parts), 
potassium carbonate (5*2 parts), and sodium carbonate (12*5 parts) 
is heated in a Hessian crucible until the mixture softens just suffi¬ 
ciently to form a glass without dissolving the oxide of tin; it is then 
poured into water, powdered, moistened with water, and burnt on to 
the clay. As the lead and copper oxide are reduced in a muffle, the 
burning must be carried out m a Hessian crucible in a wind furnace. 
The earthenware employed was made from a marly clay, and was 
, moderately hardburnt, but very porous. . . F. S. K, 
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Molecular Weight of Aluminium Chloride. By L. F. Kilson 
and 0. Pettebsson (Zeit physical. Chem., 4, 200—225).—The 
authors have redetermined the vapour density of aluminium chloride, 
using both the V. Meyer and the Dumas methods. Their conclusions 
are that aluminium chloride only attains the condition of a perfect 
gas above 800°, and that below this temperature it is in a continually 
dissociating state. When the above temperature is reached the 
density of the vapour corresponds with the formula A1C1 3 , and this 
r^nains practically unaltered at the highest attainable tempera¬ 
ture (1600°). From this behaviour of the chloride it follows that 
aluminium is undoubtedly a trivalent element. 

With regard to the methods used, the authors only agree with 
Friedel and Craft's criticism of the V. Meyer method (Abstr., 1888, 
1040) when applied to a dissociating vapour. As soon as the vapour 
density becomes constant they hold that with proper precautions both 
methods are equally accurate. H. C. 

Reaction between Solutions of Ferric Chloride and Potas¬ 
sium Iodide. By D. J. Carnegie {Chem. News, 60, 87—90).—The 
decomposition of acid solutions of potassium iodide appears to be a 
function of time and temperature ; it can be arrested by surrounding 
them with an inert atmosphere, except when the solutions are strong 
and the temperature high. 

The author has made numerous experiments with solutions of 
potassium iodide and ferric chloride of known strengths, and although 
many of his results indicate that a ratio of 1 mol. of KI to 1 atom of Fe 
is sufficient to effect the decomposition, yet, by taking into considera¬ 
tion the conditions of the experiment and the various secondary 
reactions, he considers that the equation :—FeCl 3 + 3KI = Fel 3 +• I 
-f 3KC1, is more probably the correct representation of the reaction 
than the equation:—Fe€l 3 +• KI = FeCl a + KCi + I. For the 
volumetric estimation of ferric iron, the ratio Fe to liberated iodine 
is alone considered, and is the same in both equations. The distilla¬ 
tion method is considered preferable to the digestion process. The 
solution of potassium iodide is placed in the flask, saturated with 
carbonic anhydride, the ferric solution added, and distillation pro¬ 
ceeded with as rapidly as possible; the volatilised iodine beiug caught 
in potassium iodide solution saturated with carbonic anhydride (to 
neutralise any hydroxide present). For the distillation, it is convenient 
to have the deli very-tube ground into the neck of the flask, so as to 
permit of speedy detachment; for the delivery of the thiosulphate 
the author employs an improvised “ stillimeter, 9 ’ on the principle of 
Mario tie's bottle. The “ after-blueing 55 of the starch sometimes 
observed in the titration is considered as due to the sodium iodide 
formed during the titration, reinforcing the small residue of potas¬ 
sium iodide, which in its turn reacts on the residual ferric chloride, 
establishing a fresh equilibrium, until some more thiosulphate is 
added, when the same reactions take place again, until all the ferric 
chloride is destroyed. 

It is pointed out that commercial potassium iodide nearly invariably 
contains sufficient free potash to vitiate in some degree all iodo- 
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metric estimations effected with its aid. The potassium iodide solu¬ 
tion used to absorb the iodine liberated in such estimations should be 
supersaturated with carbonic anhydride previous to use. 

D. A. L. 

Passivity of Cobalt. By E. Saint-Edme ( Oompt . rend., 109* 
304—305).—Pure cobalt is instantly attacked by concentrated nitric 
acid, and if the metal is withdrawn, exposed to air, and again im¬ 
mersed, the action is as vigorous as before. Contact with steel or 
nickel does not, as in the case of iron, arrest the action of the ac£d« 
Cobalt is, however, not attacked by dilute nitric acid in the cold. 

Electrolytic cobalt, unlike electrolytic iron or nickel, does not 
contain nitrogen, and yields no ammonia when heated in pure hydro¬ 
gen. After being heated in pure nitrogen for a long time at a bright 
red heat, cobalt is' somewhat less rapidly attacked by nitric acid, a 
fact which points to the possible existence of a passive nitride of 
cobalt, similar to the passive nitrides of nickel and iron. The pas¬ 
sivity of the three metals follows the order of their attraction for 
nitrogen, which is, nickel, iron, cobalt. C. H. B. 

Cobalt and Nickel. By G\ Kniiss and F. W. Schmidt (Per., 22, 
2026—2028; compare this vol., p. 349).—Nickel which has been 
most carefully purified by the best methods known, still contains 
traces of foreign substances, especially iron, manganese, and magne¬ 
sium, hut by frequently repeating the processes the metal can be 
obtained free from all known elements. 

The metal thus purified is invariably separated into two portions, 
when it is treated with ammonium sulphide, as previously described, 
and especially when it is fractionally precipitated as basic nickel 
ammonium arsenite. Of these two parts, the one has always a lower 
(56—58), the other a higher (61—100), atomic weight than that 
which, up to the present time, has been considered to be the atomic 
weight of nickel. 

The same results were obtained with the metal purified by Zim- 
mermann for his atomic weight determinations. 

The above atomic weight values were obtained by reducing the 
respective oxides with pure hydrogen. 

The metals obtained by reducing the oxides employed for the 
atomic weight determinations were subsequently submitted to a 
careful qualitative analysis. It was found that the metal of lower 
atomic weight contained no known element, the presence of v^hich 
would lower the atomic weight of a metal such as nickel, and that the 
metal of higher atomic weight contained no known element the 
presence of which would give results higher than 58’6. 

These results confirm the authors* views on the compound nature 
of nickel; analogous investigations with pure cobalt are in progress. 

P. S. K. 

Crystallised Cobalt and Nickel Hydroxides. By A. he 
Schulte h {Oompt rend., 109, 266—268).—10 grams of cobaltous 
chloride, CoOh + 6 H 2 O, is dissolved in 60 c.c. of water, and heated 
with 250 grams of potassium hydroxide. After solution is complete 
the vessel is allowed to remain for 24 hours, and, if necessary, is 
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agitated in order to promote the separation of crystals. The cobalt- 
ous hydroxide separates as a deep violet powder which, under the 
microscope, is seen to consist of brownish-red, elongated, rhombic 
prisms, grouped in bundles. Sp. gr. at 15° = 3*597. They are pleo- 
chroic and are rose-coloured along n 9 , rose-yellow along and pale 
brownish-yellow along They are not altered by contact with air, 
and are insoluble in ammonia and a cold solution of ammonium 
chloride, but are dissolved by acetic acid and by a hot solution of 
ammonium chloride. Cobalt hydroxide is also soluble in sodium 
hydroxide. 

Ferrous hydroxide is obtained in a similar manner with 5 grams 
of anhydrous ferrous chloride, 130 grams of water, and 200 grams of 
sodium hydroxide. It forms very small, green, flattened prisms, 
which, even after they have been washed with alcohol and ether and 
dried out of contact with air, oxidise immediately they are bronght 
into tbe atmosphere, with considerable development of heat and for¬ 
mation of ferric oxide. 

Nickelous hydroxide is quite insoluble, even in the strongest solu¬ 
tions of potassium or sodium hydroxide. C. H. B. 

barium Cobaltite: Existence of a Cobalt Dioxide with 
Acidic Properties. By G. Rousseau ([OompLrevd ., 109, 64—66).— 
15 grams of hydrated barium chloride or bromide are mixed with 
5 to 6 grams of finely-powdered barium oxide, and gradually heated 
just to redness in an open platinum crucible. When the mixture is 
fused, 1 gram of cobalt sesquioxide is added in successive small 
portions, and the heating is continued. 

When a bnnseu flame is used, each addition of the cobalt oxide is 
followed by an energetic evolution of oxygen, bnt the mixture soon 
enters into quiet fusion, and a crust of barium cobaltite quickly forms 
at the surface. After cooling, the product is washed with hot water, 
and finally with acetic acid. Brilliant, black, hexagonal lamellae are 
thus obtained; they have the composition BaO,2CoO ? , and dissolve ia 
concentrated hydrochloric acid with evolution of chlorine. The 
quantity of crystals formed, at first increases, but afterwards dimi-' 
nishes owing to decomposition which is accompanied by slow evolu¬ 
tion of oxygen. After prolonged heating, crystals of cobalt oxide are 
obtained, which are free from barium. If, however, the superficial 
layer of crystals is continually pressed down into the fused mass 
beneath, the proportion of barium oxide in the product increases, and 
the composition of the crystals approximates to BaO,Co0 2 . 

At a higher temperature, the product consists of large, iridescent, 
black prisms, which approximate very closely to the composition 
BaOjCoOo, but always contain a small proportion of barium platinate 
as an impurity. They dissolve in cold hydrochloric acid with evolu¬ 
tion of chlorine, and in nitric acid with effervescence. The crystals 
decompose at a temperature somewhat higher than that at which 
they are formed, and at an orange-red heat decomposition is very 
rapid. „ 

The temperature of formation of the normal cobaltite seems in 
fact to lie between 1000° and 1100°. A somewhat similar phenomenon 
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has already been observed in the case of barium and strontium 
manganites, but in these instances the normal manganite was formed 
at the lower temperature, and the acid manganite at a higher tem¬ 
perature. 

It follows from these experiments that cobalt can form a dioxide 
which, like manganese dioxide, has acidic properties. C. H. B. 

Ammonio-cobaltie Molybdate, Tungstate, and Vanadate; 
Separation of Cobalt and Nickel. By A. Carnot (Gompt. rend., 
109, 109—112).—If a solution of a cobalt salt is converted into a 
purpureo-cobaltic salt by the action of hydrogen peroxide in presence 
of ammonium chloride and ammonia, and is then mixed with ammonium 
molybdate, there is no change, but on the addition of excess of acetic 
acid, a bulky, rose-coloured precipitate is formed. This retains its 
colour after being washed and dried, but when heated it becomes 
violet, then dark-green, and afterwards yellowish-green, the colour 
changes corresponding with the successive evolution of water, 
ammonia, and oxygen. The residue consists of cobaltous molybdate, 
but if heated above redness it is partially decomposed into crystal¬ 
lised cobaltous oxide and crystallised molybdic anhydride. The dried 
hydrated salt has the composition Co 2 O 3 ,10NH3,7MoQ3,3H 2 O, and the 
product after heating to redness has the composition 2CoO,7Mo0 3 . 

Cobaltous and nickel salts are not precipitated by ammonium 
molybdate from either an acid or an ammoniacal solution, but a 
crystalline deposit of a double ammonium cobalt or ammonium nickel 
molybdate may form slowly if the solution is neutral and highly 
concentrated. Hence the formation of the purpureo-molybdate may 
be used for the detection and separation of purpureo-salts in presence 
of cobaltous salts and for the separation of cobalt from nickel. 

The solution is made alkaline with ammonia, mixed with hydrogen 
peroxide, heated until evolution of oxygen ceases, cooled, diluted if 
necessary, and then mixed with acetic acid in such quantity that the 
liquid contains from 3 to 5 per cent, of the free acid. Ammonium 
molybdate is then added until precipitation is complete, and the pre¬ 
cipitate is washed with water containing a small quantity of ammo¬ 
nium chloride, and dried. The filter-paper is separated as com¬ 
pletely as possible, and burnt by itself; the precipitate is heated to 
dull redness, but not beyond. The weight of precipitate multiplied 
by 0T332 gives the weight of cobaltous oxide which it contains, 
whilst the factor 0*1048 gives the quantity of metallic cobalt. This 
method gives good results, both qualitatively and quantitatively, and 
it may be applied in presence of copper and zinc. In order to make 
the separation more exact, the moist precipitate is redissolved in 
ammonia, and reprecipifcated with acetic acid, a little more ammonium 
molybdate being added. 

The nickel in the filtrate is precipitated by boiling with sodium 
hydroxide until all ammonia is expelled, and after being filtered of£ 
and washed, the nickel hydroxide is dissolved in nitric or hydro¬ 
chloric acid, and precipitated with sodium hydroxide and bromine. 
The nickelic oxide thus obtained is quite free from molybdenum. 

*. ' ', ; - . , , a Hi b. 
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Purpureo-eobaltie Tungstate and Vanadate. By A. Carnot 
( Gompt . rend 109, 147—149).—If ammonium tungstate is added to a 
solution of a purpureo-eobaltie salt acidified with acetic acid, a bulky 
rose-coloured precipitate is formed, similar to that given by ammo¬ 
nium molybdate, under the same conditions (preeedingabstract). At 
100° it becomes lilac, and if still further heated dull-blue, then dark- 
green, and finally pale yellowish-green, losing successively water, 
ammonia, and oxygen. At a bright-red heat it is stable and infusible, 
and after cooling has a bluish-grey colour. The composition of the 
hydrated precipitate is Co 3 0 3} 10NH s ,10W0 3 *f 9H 3 0, and after 
ignition CoO,5WQ 3 , 

As cobaltous and nickel salts give no precipitate under the same 
conditions, the tungstate, like the molybdate, might be used for 
the separation of these salts from cobaltie salts. The composition 
of the precipitate, however, is not quite constant, and the ammonium 
tungstate itself is comparatively insoluble. There is also a greater 
tendency to form a crystalline nickel cobalt tungstate. 

In ammoniacal solution, the purpureo-cobaltie salts give the same 
precipitate as in presence of an acid ; cobaltous salts give a precipi¬ 
tate of the composition 15W0 3 ,2000,8(1^24)^0,31120, which alters 
easily on exposure to air, and has a rose colour when dried; nickel 
salts gives a bluish precipitate, which forms slowly, and is often 
accompanied by acicular crystals of ammonium tungstate. 

Ammonium vanadate when added to a purpureo-eobaltie solution 
containing free acetic acid gives an orange-red precipitate of the com¬ 
position Co 2O3,10NH3,5V 2 O5 4* 9HoQ, which when heated to dull¬ 
redness agglomerates and intumesces, the colour changing to dark- 
grey, and afterwards to reddish-brown. Above a dull-red heat, it 
melts completely, and becomes black; after cooling it has the composi¬ 
tion 2 CoO, 5V 2 0 6 . Cobaltous and nickel salts are very slowly precipitated 
by ammonium vanadate in an acid solution, but in presence of excess 
of ammonia they give an immediate precipitate. Cobaltous salts yield 
green cobaltous vanadate, which alters rapidly on exposure to air, and 
becomes yellow; at 100° it becomes reddish-brown, and after fusion 
has the composition CoO,2V 2 0 5 . Nickel salts yield an orange-yellow 
precipitate which becomes brown at lO0°, and after fusion is black 
and has the composition NiQ,V 3 0 6 . The same nickel vanadate is 
obtained by adding excess of ammonia to the original acetic acid solu¬ 
tion. The normal vanadate is formed, but with greater difficulty, in 
presence of a large excess of ammonia. Nickel salts, however, give no 
precipitate with a colourless neutral or slightly ammoniacal solution of 
ammonium vanadate. C. H. B. 


Chromium. By E. Jagee and G\ Kruss (2fer. ? 22, 2028—2054). 
—Ammonium chromates .—In preparing ammonium chromate by 
various methods, even when a large excess of ammonia is employed, 
no compound is formed containing a larger proportion of am¬ 
monia than the normal salt does, and the existence of the compound 
5(NH 4 ) 3 0,4Cr0 3 , described by Pohl (Wien. AJcad. Ber., 6, 592), can¬ 
not be confirmed. 
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Ammonium chromate lias not hitherto been obtained pure by any 
of the known methods of preparation. When an aqueous solution 
of chromic acid is evaporated with ammonia, the salt is partially 
decomposed with evolution of ammonia, and a mixture of chromate 
and dichromate is always obtained ; even when the solution is evapo¬ 
rated at 50—60°, reddish-yellow crystals containing 59*19 per cent, of 
chromic oxide are obtained, and at ordinary temperatures, also, a 
mixture of the two salts is produced. 

Pure ammonium chromate can be prepared by treating chromic 
acid, free from sulphuric acid, with ammonia of sp. gr. 0*9, adding 
ammonia and warming gently until the solid salt; which separates is 
redissolved, and then placing the solution in a freezing mixture. It 
crystallises in long, golden needles, of the monosymmetric system; 
a : b : c = 1*9603 : 1: 2*4452 ; /3 = 64° 4 7'; observed faces oopoo, OP, 
-h Poo, ooP. Perhaps, like potassium chromate, it exists in two distinct 
physical modifications. Its specific gravity is T886 at 11°. When an 
aqueous solution of this salt is repeatedly evaporated it is first con¬ 
verted into the dichromate, and eventually brown chromic oxide sepa¬ 
rates from the solution. It is not particularly stable in the dry state, 
and on exposure to the air it gradually turns reddish-yellow, owing to 
the formation of the dichromate; it also decomposes in a dry atmo¬ 
sphere or when gently heated. 

Ammonium trichromate, prepared by Siewert’s method ( Zeitsch . 
gesammt . Naturwiss 19, 22), always contains small quantities of the 
nitrate, even after having been repeatedly pressed on porous plates, 
and heated at 100°. The salt can he obtained free from nitrate by 
dissolving ammonium dichromate in a hot concentrated solution of 
chromic acid ; the solution is concentrated, allowed to cool, and 
the bright-red crystals pressed and dried at 100°. The sp. gr.. 
of the salt prepared by the aid of nitric acid is 2*329 at 10 c ; that 
obtained by crystallisation from chromic acid is 2*342 at 13°. It turns 
dark-brown at 160—170° (compare Siewert, loc. cit,) } and at 190° it 
explodes violently, with evolution of nitrogen dioxide, leaving a residue 
of greenish-black chromic oxide. It is not deliquescent, and is only 
slowly decomposed on exposure to moist air, but it is immediately 
converted into the dichromate and chromic acid by water. 

The salt obtained by Darmstadter (this Journ., 1871,199) by treating 
a dichromate with nitric acid is neither a nitrodichromate nor a nitrotri- 
ehrotnate as he supposed, nor is ammonium tetraehromate formed in 
this way, as stated by Wyrouboff (Abstr., 1881, 352); when ammo¬ 
nium dichromate is dissolved in nitric acid of sp. gr. 1*41, ammonium 
trichromate is obtained. 

Ammonium tetraehromate , (IfH^CraOis, separates in crystalline 
crusts when ammonium trichromate is dissolved in warm nitric acid 
of sp. gr. T09, and the solution allowed to cool slowly; the product is 
almost pure, and contains only traces o t nitric acid. It is less stable 
than the other salts, and deliquesces on exposure to moist air, being 
partially converted into chromic acid and the dichromate- Its sp. 
gr. is 2*343 at 10°. It turns black at 160°, melts at 179°, and decom¬ 
poses suddenly at 175°, with evolution of nitric oxide, leaving a 
?esidud of dark-green chromic oxide. 



INORGANIC CHEMISTRY* 


1119 


When ammonium trichromate is crystallised from very concen¬ 
trated nitric acid, deliquescent, amorphous precipitates are obtained, 
which, judging from the results of analyses, are probably mixtures of 
higher chromates. One sample gave 72*85 per cent, of chromic oxide 
which agrees approximately with the formula (NH^OAlCrOa. 
Analyses of several products obtained from ammonium trichromate 
and the very strongest nitric acid gave results from which the 
existence of a penia-, hexa-, or higher chromate cannot he inferred 
with certainty. Attempts to prepare the salt (hexachromate) 
described by Rammelsburg (Ann. Phys. Chem 94, 516) were unsuc¬ 
cessful, and only resalted in the formation of ammonium chromate. 

Chromates of Potassium .—Potassium trichromate can be prepared 
in a pure state by treating the dichromate with nitric acid of sp. gr. 
1*19; the potassium nitrate separates almost immediately when acid 
of this concentration is employed, and if the clear liquid is then 
decanted, the trichromate crystallises from the solution in red, mono¬ 
clinic prisms. The specific gravity of the salt thus obtained is 2*648 
at 11°. The pure salt can also be prepared by Hauer’s method (Wien. 
Akad. Ber 39, 439), but more quickly by dissolving the dichromate 
in a hot, concentrated aqueous solution of chromic acid; on cooling a 
considerable quantity of the trichromate, the sp. gr. of which is 
2*667 at 10°, crystallises from the solution in monoclinic prisms. It 
is quickly decomposed by water into chromic acid and the dichromate, 
and it cannot be recrystallised from this solvent, as stated by Bothe 
(/. pn Chem ,, 46, 184) ; it is not deliquescent, but on continued 
exposure to the air it gradually becomes darker in colour. It turns 
black at 220°, and melts at 250°; not at 140—150°, as stated by 
Bothe (loc. cit). 

Potassium tetraehroraate is best prepared by dissolving the dichro¬ 
mate in hot concentrated nitric acid of sp, gr. 1*41; it can also be 
obtained by crystallising the trichromate from a hot concentrated 
solution of chromic acid. It forms small, probably rhombic, plates, 
and is not deliquescent, as stated by Siewert. It gradually darkens on 
exposure to the air, melts, and turns black at 215°, and is decomposed 
by water, but it crystallises unchanged from nitric acid of sp. gr. 1*41. 
Its specific gravity is 2*649 at 11°. 

The analyses of the potassium chromates referred to above were 
carried out as follows:—The salt is reduced with hydrochloric acid, 
and the chromium, after precipitation with ammonia, is estimated in 
the usual manner. A fresh portion of the salt is dissolved in a little 
water, reduced with sulphurous anhydride, and evaporated with a 
slight excess of the reducing agent in a platinum crucible. The 
double sulphate, or sulphite, obtained is then ignited for a abort 
time, and completely converted into potassium sulphate and chromic 
oxide; the difference between the combined weight of these com* 
pounds and that of the chromic oxide, which has been already 
estimated, gives the quantity of potassium sulphate. If the chromic 
oxide has not been previously determined, the potassium sulphate 
is extracted with water and the residual oxide is ignited and weighed. 

This method can be conveniently employed for the estimation of a 
fixed alkali in presence of oxides such as alumina, ferric oxide, 
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chromic oxide, &c, ; the results are more accurate than those obtained 
by the methods usually employed. 

Double Salts of Chromates with Mercuric Chloride .—The salt 
(NH4) 2 Cr 2 0 7 ,HgCl2 separates in red, well-defined, anhydrous prisms 
when a solution of mercuric chloride (1 part) and ammonium di¬ 
chromate (1 part) is evaporated until crystallisation commences and 
it is then allowed to cool (compare Richmond and Abel, this Journal, 
1850, 199). When double the quantity of ammonium dichromate is 
employed, the result is the same; but, if double the quantity of 
mercuric chloride is used, the excess of this salt separates first and 
the double salt afterwards. It is partially decomposed by water, and 
it cannot be recrystallised from a solution of mercuric chloride, but it 
separates unchanged from a cold, saturated solution of ammonium 
dichromate. Its sp. gr. is 3-109 at 13°. 

The salt SllTH^aCi^OijHgCl* cannot be obtained from the mother- 
liqnors from the preceding compound, as stated by Richmond and 
Abel ( loc . tit.), but it can be easily prepared by mixing solutions of 
ammonium chromate (1 part) and mercuric chloride (1 part), sepa¬ 
rating the precipitate which is produced and treating it with hydro¬ 
chloric acid exactly sufficient for complete solution. The solution is 
then acidified with a few drops of hydrochloric acid and evaporated 
until crystallisation commences; the double salt separates on cooling 
in reddish-yellow needles of sp. gr. 2*158 at 10°. 

The compound 4(ItfH4) 2 Cr2G 7 ,HgCl 2 can be obtained by mixing a 
solution of ammonium chromate (1 part) with a solution of mercuric 
chloride (1 part), dissolving the precipitate in exactly twice as 
much hydrochloric acid as is necessary for complete solution, and 
evaporating until crystals begin to separate. It can also be prepared 
by dissolving the salt (NH 4 ) 2 0r 2 07,3Hg01*2 in a concentrated solution 
of ammonium chromate with addition of fuming hydrochloric acid. 
It forms reddish-yellow crystals. 

The salt (NH 4 ) 2 Cr 2 0 7 ,3HgCl 2 separates in reddish-yellow needles 
when a solution of ammonium chromate (2 parts) and mercuric 
chloride (3 parts) is treated with hydrochloric acid in such quantity 
that the precipitate which forms is j ust redissolved, and the mixture 
then evaporated. 

The salt (ISrH^Cr^^HgCb crystallises from the mother-liquors 
from the preceding compound in long, reddish-yellow needles. 

The salt K 2 Cr 2 07,HgCl 2 can be prepared in a pure state by eva¬ 
porating a solution of potassium dichromate (I mol.) with mercuric 
chloride (1 mol.) under reduced pressure at the ordinary tempera¬ 
ture; it forms reddish-yellow crystals of sp. gr. 3’531 at 11°, and 
crystallises unchanged from water. 

Mercurammonium chloride mercurichromate , 2HH 2 HgCl,HgCr04, 
separates as a yellow precipitate when a solution of ammonium 
chromate (1 part) is added to a solution of mercuric chloride; it is 
readily soluble in hydrochloric acid and nitric acid, and it is gradually 
decomposed by water. 

An orange-yellow, basic mercuric chromate , 5Hg0,Cr03, is formed 
when the preceding compound is boiled with water; it is only 
: sparingly soluble in warm nitric acid, but it dissolves freely in hydro- 
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chloric acid, giving a salt which is gradually reconverted into the 
basic chromate by boiling water. 

A bright yellow compound , 6Hg0,Cr0 3 , is obtained when the pre¬ 
ceding compound is repeatedly boiled with fresh quantities of water. 

Silver Chromates .—Silver dichrcmate cannot be employed for 
determining the atomic weight of chromium, as it always contains 
small quantities of the chromate. 

Pure silver chromate can be prepared only by repeatedly boiling 
the dichromate with fresh quantities of water until no further solvent 
action occurs. The salt thus prepared is deep-green in colour, and 
is completely insoluble in water, and is only sparingly soluble in 
nitric acid, sulphuric acid, and ammonia. The compound obtained 
by treating silver chromate with ammonia crystallises in long, yellow, 
tetragonal needles, and has the composition assigned to it by 
Mitscherlich, namely, Ag 2 Cr04,4jSTH 3 . 

The pnrest commercial chromium always contains chromic oxide 
and considerable quantities of silica. The pure metal can be obtained 
by reducing chromic chloride with pure zinc (compare Wohler, 
Annalen, 111, 230), the portions in proximity to the sides of the 
crucible being neglected. It crystallises in tin-white rhomboiedra, 
and is soluble in acids, except concentrated nitric acid, which has no 
action even at its boiling point. 

Specific heat determinations made with Bunsen’s ice calorimeter 
in the manner previously described (Kriiss and Wilson, Zeit. physical. 
Chem ., 1, 391) gave 0*12162 at temperatures between 0° and 98-24° 
as the average of two experiments; the atomic heat is, therefore, 
normal and equal to 6*86. F. S. K. 

Phosphotungstic Acid. By E. Pecharb (Compt rend., 109, 
301—304).—Mixtures of mefcatungstic and phosphoric acids in proper 
proportions were concentrated in a dry vacuum and afterwards in 
dry air. The acid P 2 0 5 ,24W0 3 + 59H 2 G crystallises in small, 
colourless or yellowish, highly efflorescent rhombohedra, which 
closely resemble cubo-oetohedra. According to Sprengel, this acid 
contains 61 mols. H 2 0, and, according to Gibbs, only 53 mols. B 2 0, 
but these differences are doubtless due to the highly efflorescent 
character of the crystals. 

The acid P 2 O 5 ,20WO 3 + 62H a O crystallises in very efflorescent, 
regular octohedra, and if these are dissolved in a small quantity of 
water and the solution concentrated, less efflorescent rhombohedra 
are obtained of the composition P 2 €)5,20W Oj + 50H 2 0. 

The acid P 3 05,16W0 3 + 69H 2 0 crystallises in colourless, regular, 
octohedra; and the acid P 3 0 5 ,12W0 3 + 42H 2 0, which is the most 
easily prepared of ail, separates in large, monoclinic prisms. 

From the method of preparation, it would seem that mefcatungstic, 
and not orthotungstic, acid combines with phosphoric acid. The 
phosphotungstates of sodium and barium can be obtained by the 
union of the corresponding orthophosphates with metatungstic acid. 

O. H. B. 

Action of Water on Stannic Chloride. By L. Yignon (Compt 
rend ,, 109, 372—375).—The author has previously shown (this voL, 
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p. 833) that the changes in an aqueous solution of stannic chloride 
are connected with variations in the function of the stannic acid; the 
liquid, in fact, may be regarded as consisting of water, hydrochloric 
acid, and stannic acid, the latter undergoing gradual polymerisation, 
which is limited by the presence of the hydrochloric acid. The 
action of potassium hydroxide on the stannic chloride solution shows 
that Sn0 3 H 2 diss. + 4HC1 diss. + Aq develops only 3*4 Cal., a 
number so low that complete separation of the stannic acid and 
hydrochloric acid is very probable, especially in dilute solution. The 
polymerisation of the stannic acid is indicated by the gradual decrease 
in the heat of neutralisation (Zoo. cit.). A freshly prepared dilute 
solution of stannic chloride remains clear when mixed with excess of 
potassium hydroxide, hut if the addition is not made until several 
hours after the preparation of the solution, a precipitate of potassium 
polystannates is formed. After remaining for s me days without 
any addition of alkali, the solution deposits opalescent poly stannic 
oxide. 

Polymerisation is accelerated by dilution and by rise of tempera¬ 
ture, but is retarded by hydrochloric acid and alkaline chlorides. If 
metaStannic acid is heated, with a large excess of potassium chloride 
solution, in sealed tubes at 150° the heat of neutralisation of themeta- 
stannic acid increases considerably, owing to depolymerisation. 

C, H. B. 

Titanium, By T, Koenig and 0. v. o. Pfordten (. Ber 22, 2070— 
2080 ; compare Ber., 22, 1485),—The authors tried to prepare 
titanium sesquioxide by Eriedel and G-uerin’s method (this Journal, 
1876, ii, 46), but with negative results. 

Titanic acid was heated for two hours with sodium vapour in an 
atmosphere of pure hydrogen, and the product was washed with 
alcohol until the washings were free from alkali. A dark-green 
substance containing 2’58 to 4’93 per cent, of water is obtained; 
when ignited in the air it lost 2*15 to 5*28 per cent, in weight* It is 
insoluble in dilute acids, but dissolves in concentrated sulphuric acid, 
yielding a brown solution, which gives the reaction for titanium oxide 
with thiocyanates (compare v. d. Pfordten, Abstr., 1887,337). After 
having been washed with water, it contained as much as 11 per cent, 
of water. 

When the compound TiCl s GH is heated with sodium vapour under 
the same conditions and the product washed with water, a black 
substance containing 10 to 17*1 per cent, of water is obtained; its 
weight is decreased by 2*49 to 3*18 per cent, on ignition. 

In other experiments, the excess of sodium in the crude product was 
removed by distilling in an atmosphere of hydrogen. The substance 
obtained in this way increases 1*20 to 3*25 per cent, in weight on 
ignition, and the ratio of sodinm to titanium in the residue is 1 : 1*9. 
When it is treated with dilute acids, some of the titanium dissolves 
with a violet coloration, and a black residue remains, the weight of 
which is increased 2*34 to 3*11 per cent, on ignition. The original 
substance contains sodium and titanium in the ratio l: 3*01 to 
1 : 2 * 85 . - V ' 1 ' ' 
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These results seem to show that it is probable that the compound 
formed by the action of sodium on titanic acid has the composition 
TiOsKa*, but it also contains titanium monoxide, and, in addition, 
unchanged titanic acid. 

When titanic iron is heated with sodium under the same condi¬ 
tions, the product, after having been washed with alcohol, is com¬ 
pletely soluble in dilute acids, with evolution of hydrogen (= mol. 
Fe), giving a violet solution in which the ratio of the various con¬ 
stituents is approximately Ti ; Fe : Na : 0 = 1 : 1| : 1 : 3; the com¬ 
position of this substance may be expressed by the formula 
Ti0 3 NaFe 4 |Fe admixed. It is not acted on by alcohol, but it is 
decomposed by water, and is then only partially soluble in acids. 
These results are fresh evidence in favour of the author’s view of the 
constitution of titanic iron. 

A nnmber of experiments were made on the reduction of solutions 
of the trichloride TiCl 3 OH, titanic acid, and potassium fluotitanate by 
sodium amalgam in an atmosphere of hydrogen. The subsequent 
titration of the solutions with potassium permanganate showed that 
the sesquioxide is formed in every case, and the observation, that solu¬ 
tions of this oxide possess a green or violet colour according to the 
conditions of their formation, was confirmed. F. S. K. 

Fluorine-compounds of Vanadium and its Analogues. By 

E. Petersen (/. pr. Chem. [2], 40, 193—201).— Vanachjl d fluoride , 
.VOF 2 , obtained by dissolving vanadium dioxide in hydrofluoric acid 
and evaporating, forms blue, microscopic, prismatic crystals (with 
x mols. FLO). 

Ammonia-vanadyl fluorides, (a) , 3NH 4 F, V OF 2 , is formed by mixing 
solutions of ammonium fluoride and vanadyl difluoride; it crystallises 
in bine, microscopic oetohedra; it is moderately soluble in water, 
more sparingly in alcohol; (&), 2FTH 4 F,VOF 2 4* H 2 0, obtained 
when solutions of the calculated quantities of the salt (a )' and 
vanadyl difluoride are evaporated together over sulphuric acid, has 
been already described by Baker (Trans., 1878, 395) ; and the salt (e), 
7NH 4 F,4VOF 2 4 5H 2 0, crystallises from a solution of equal mols. of 
ammonium fluoride and the salt (a) ; it is dark-blue, and loses all its 
water, but no ammonia, at 100°. 

When the salt (a) is dissolved in strong hydrofluoric acid (35 per 
cent.), bluish-green microscopic prisms separate: these crumble 
down to a greenish-grey powder when dry, evolving a smell of 
hydrogen fluoride. This salt is probably ammonium vanadium tetra- 
fluoride; when dried at 100° it becomes 2NH4F,YOF a . 

The author has also obtained, in a similar way, the potassio-vanadyl 
fluorides , 7KF,3VOF 2 and 2KF,V OF 2 ; and the sodio-vanadyl fluoride, 
8NaF,8VOF* 4 2H a O. A. *G. B. 

The Basicity of Antimonie Acid- By F. Beilstein and O. v. 
Blase {Chem. Gentr ., 1889, 803—806, from Melanges Fhys. Chim. 
Bull . St. Petei'sbourg, 13, 1—20),—In .order to prepare a number of 
antimonates, the authors employed Dexter’s method {Anr. Fhys. 
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Ghem ., 100, 564) for tlie preparation of potassium antimonate, which 
consists in gradually introducing equal parts of dehydrated tartar 
emetic and potassium nitrate, well mixed together, into a red-hot 
crucible and gradually adding a half part of potassium hydroxide, after 
which the mass is kept in a fused state for half an hour, and then 
extracted with water. From the potassium salt thus obtained, the 
following salts were prepared by double decomposition. Generally 
these are sparingly soluble or insoluble in water and uniformly con¬ 
tain water of crystallisation, a part of which is liberated at 100°. The 
remainder is dissipated by heating strongly, without, however, the salt 
losing any oxygen. Some of them become incandescent when losing 
the water of combination, and, after suffering the loss of this water, 
they become insoluble in menstrua in which they were soluble when 
freshly prepared. 

Lithium antimonate , LiSb0 3 + 3E 2 0, which is precipitated in the 
form of hexagonal plates, loses all its combined water by ignition, and 
retains its white colour. Mercuric antimonate , Hg(Sb0 3 ) 2 4 6H 2 Q, 
is a slowly separating light precipitate, which becomes yellow on 
decanting and black when heated. Aluminium antimonate, Al(Sb0 3 ) 3 
+ 15H 2 0, forms sinning microscopic crystals after remaining in the 
solution several days; at lOCT it loses 5 mols. H 2 0, at 150° 2| mols. 
more, and at 200° it retains only 3 mols., whilst it becomes incan¬ 
descent. Thallium antimonate , TlSb0 3 + 2H 2 0, forms colourless 
needles, somewhat soluble in water when freshly precipitated, but 
insoluble when dried; it loses 1 mol. H 2 0 at 100° and the remainder 
at 150°, at the same time becoming incandescent. On heating it 
becomes lemon-yellow, then dark-orange, recovering its colour again 
when cold. Lead antimonate .—That prepared from lead acetate, 
is a colourless precipitate, having the formula 2Pb(Sb0 3 ) 2 ,Pb0 4- 
11H 2 0, and appears to suffer a partial decomposition with water. 
Prom lead nitrate a salt, Pb(Sb0 3 ) 2 4- 6H 2 0, is obtained. Chromic 
antimonate , Cr(Sb0 3 ) 3 + 14H 2 0, is a bluish, readily-washed pre¬ 
cipitate which becomes grey when heated. Manganese antimonate, 
Mn(Sb0 3 )a 4- 7H s O, is a colourless precipitate, becoming black and 
incandescent when heated. Ferrous antimonate could not be prepared 
free from the oxide. Ferric antimonate , Fe 2 G 8 ,2Sb 2 0 6 + HH a O = 
0H*Pe(H 2 Sb04) 2 4- 3H 2 0, prepared from iron ammonium alum, is a 
yellow salt which loses its water of combination at 100°. Prom ferric 
chloride, a light yellow salt of the formula Pe(Sb0 3 ) 3 4* 6|H 2 0 wae 
obtained. Cupric antimonate varies in composition according to the 
manner of preparation; 3Cu0,2Sb 2 0 6 -f 13H 2 0 is obtained from 
cupric sulphate, by repeatedly washing the pale-green precipitate, 
during which process it becomes more and more basic, finally 
attaining to the above constitution. Silver antimonate , AgSb0 3 + 
3H 2 0, is a colourless amorphous precipitate, readily soluble in ammonia 
when freshly prepared, but almost insoluble after drying; it loses 
2 mols. of H 2 0 at 20°, the remainder only at a high temperature. 
Anmonio-silver antimonate , AgSb0 3 ,2NH 3 4- 2H 2 0, is prepared by 
passing dry ammonia over the last named air-dried salt. The authors 
. could not prepare antimonates of the organic radicals. 

They conclude that antimonic acid is monobasic, and that the only 
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■well known series of antimonates are derived from the monobasic 
orthoantimonie acid. 

Dexter’s method is recommended for the preparation of a solution 
of potassic antimonate to be nsed as a reagent for sodium. 

J. W. L. 

Action of Silicon on Gold, Silver, Platinum, and Mercury. 
By H. N. WiBREur ( Ghem . News, 60, 5-—6).—A brittle and fusible 
platinum silicide is formed, not only when nascent silicon, but also 
when graphitoidal silicon, is heated at a full red heat with platinum, or 
when a mixture of amorphous silicon and platinum black is heated in 
a crucible under a layer of potassium silieofl noride; by the latter 
method a regulus containing 10 per cent, of silicon may be obtained. 
In a similar manner, gold or silver silicide is formed when gold or 
silver is heated at a high temperature with a mixture of potassium 
silico-fluoride and sodium. The gold regulus containing 5 per cent, 
of silicon is as brittle as antimony. Although neither gold nor silver 
in a pure state has any great affinity for silicon, yet when they 
contain a little silicide, they combine with that element readily. Silver 
with 10 per cent, of silicon has a red tint, and when pulverised is 
completely decomposed by concentrated hydrochloric acid. 

D. A. L. 

Flatmates of the Alkalies and Alkaline Earths. By G. 
Rousseau (Compt. rend 109, 144—146).—If barium oxide mixed 
with an equal quantity of the chloride or bromide is heated for 
several hours at 1100° in an open platinum crucible, a considerable 
quantity of crystallised barium plaiinate is formed. It has the com¬ 
position 3Ba0,Pt0 2 , and is more readily obtained in crystals by first 
producing the amorphous platinate by heating platinic chloride with 
barium oxide, and then adding a sufficient quantity of barium 
chloride or bromide and heating at the melting point of copper. The 
alkalinity of the mixture has great influence on the crystallisation. 
The crystals are prisms with hexagonal bases, and are insoluble in 
acetic acid, but dissolve in hydrochloric acid. At an orange-red heat, 
in presence of: barium chloride, the platinate decomposes and metallic 
platinum separates. 

Amorphous sodium platinate formed by the action of platinie 
chloride on sodium hydroxide does not crystallise even at a tempe¬ 
rature sufficient to volatilise the excess of alkali. The crystallised 
salt can, however, readily be obtained by heating a mixture of equal 
parts of sodium hydroxide and chloride in a platinum crucible at the 
melting point of copper for two hours. In order to avoid the destruc¬ 
tion of the crucible, it is advisable to add finely-divided platinum to the 
mixture. If the platinate which forms is continually stirred into the 
molten mass, it separates in brownish-yellow, microscopic lamellae, 
which have a feeble action on polarised light and dissolve readily in 
hydrochloric acid. If, however, the plat mate is allowed to collect in 
a ring at the surface of the fused mass, it forms much larger reddish- 
brown, hexagonal lamellae, which dissolve with difficulty in hydro¬ 
chloric acid. The composition of the two products is as follows:-„ 

vou. lvi. 4 g 
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Pfe0 3 . 3ST%0. H a O (by difl:.). 

(1) .. 8/'02 2*33 10*65 

(2) .. 86*69 5*34 7*97 

These platmates become anhydrous at 200—300°, and at a dull-red 
heat decompose with separation of metallic platinum and sodium 
hydroside. 

The stability of the platinates is of the same order as that of the 
manganates and ferrates, and the composition of the latter is almost 
identical with that of the corresponding platinum compounds. 

C. H. B. 


Organic Chemistry. 


Elimination of Carbonic Anhydride by the aid of Sodium 
Methoxide. By I* Mai (Ber ., 22, 2133—2136).—The distillation of 
salts of complex fatty acids with soda-lime with, the object of elimi¬ 
nating carbonic anhydride does not in all cases lead to the production 
of the corresponding hydrocarbon; thus barium palmitate, when 
heated with soda-lime in a vacuum, yields no appreciable quantity of 
pentadecane, but forms other decomposition products and in par¬ 
ticular ketones. Tbe author finds, however, that if sodium methoxide 
is substituted for soda-lime and the distillation is performed in a 
vacuum, carbonic anhydride is readily eliminated from the fatty acid 
with the production of the hydrocarbon; under these conditions 
barium myristate, palmitate, and stearate yield tridecane, pentadecane, 
and heptadecane respectively. The reaction is not confined to the 
acids of the paraffin series ; thus barium benzoate is readily converted 
into benzene when heated with sodium methoxide, and the decompo¬ 
sition takes place at a lower temperature than with soda-lime. The 
corresponding unsaturated hydrocarbons can also be obtained from 
complex unsaturated fatty acids when these are heated with sodium 
methoxide in a vacuum, and the reaction differs therefore from that 
which takes place when these acids are heated with caustic soda. 
Barium erucate under these conditions yields a hydrocarbon, C S iH 42 , 
which boils at 2<Jl—202° under a pressure of 11 mm., and has a sp.gr. ss=. 
0*8048 at 15"", 0*8015 at 20°, and 0*7981 at 25°, whilst barium elaidate 
forms a heptadecylene^ CnH 34 , which boils at 160° under a pressure of 
9*5 mm,, and has a sp. gr. = Q'8042 at 0°, 0*8006 at 6 Q , and 0*7977 
at 10°. ^ 

Bibasic acids can be converted into monobasic acids by the partial 
action of sodium methoxide; thus barium sebacate and succinate yield 
nonylic and propionic acids respectively when heated * with, tb^, 
methoxide, in molecular proportion, at 300° for 2 to 3 hours, 

W. P. W. 

Liquefaction of Propylene* Allylene, and Trimethylene* By 
MoiiTSCHAiSforFSKY (J. Buss, Ghent. Soc., 1889, 21, 31^32),—fcr 
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compressing the gases, Cailletet’s apparatus was used. The pres¬ 
sures required for liquefaction at the ordinary temperature were :— 

Propylene.... 7-8 atm. 

Allylene . 3-4 „ 

Trimethylene . 5-6 „ B, B. 

Amylene from Tertiary Amyl Iodide. By I. Kondakoff (/. 
Buss. Chem. Sot,, 1889, 21, 78—79).—As Wagner has shown that two 
hydrocarbons are formed when the elements of hydrogen iodide are 
removed from tertiary and secondary alkyl iodides, the author has 
changed the opinion he formerly held, and now finds that tertiary 
amyl iodide really yields a mixture of trimethylefchylene with asym¬ 
metric methylethylethylene. 

The author treated amylene from the tertiary iodide with chlorine 
and decomposed the product with a solution of potassium carbonate. 
On oxidising the alcoholic solution with silver oxide, silver mefchyl- 
ethylacetate was obtained, so that the solution must have contained 
primary angelic alcohol; this could only have been formed from 
asymmetric methylethylethylene. In this way Wagner’s view was 
fully confirmed. B. B. 

Action of Hydrogen Chloride on Dimethylallylene. By I. 

Ko^Dakoff ( J. Buss . Ckem. Soc 1889,21,36—37).—Dimethylallylene, 
prepared by heating trimethylethylene monobromide (b. p. 114—125°) 
with caustic potash at 145° was found to boil at 46—48° (and not at 
39—40°, as stated by Favorsky, Abstr., 1888, 799). It combines 
easily at 0° with gaseous hydrogen chloride, forming a chloride, 
C5H9CL On treating this with water, an alcohol is obtained which 
boik at 97—100°, and combines with bromine to form a compound, 
CsH^OBra. On heating dimethylallylene with fuming hydrochloric 
acid at 80—90°, several compounds (chlorides) were obtained, and 
these, on treatment with aqueous potash, yielded products from which 
an alcohol was obtained. This the author proposes to investigate 
and compare with the derivatives of isoprene obtained from caout¬ 
chouc. B. B. 

Action of Zinc Ethyl on Primary and Secondary Nitro¬ 
compounds. By I. Betad (/. Buss. Chem. Soc., 1889, 21,43—47).— 
In a former paper (this vol., p. 112), the author showed that the pro¬ 
duct of the action of zinc ethyl on nitroethane is a compound of 
the formula C«H la NO; this the author considers to be Et 3 NIO, that is, 
the isomeride of triethylhydroxyla?nine, EtsN-OEt, for on treating it 
with nascent hydrogen (zinc and sulphuric acid) and then with potash, 
triethylamine was obtained. With zinc ethyl, nitropropane first 
forms an additive compound of the formula EtiPrH(OZnEtb, and then 
a compound having the constitution Et 2 PrNIO. This has a sp, gr* of 
0*888 at 0°, and on reduction gives diethylpropylamine. Primary 
nitropentane, under similar conditions, yields an am. logons compound* 
The products obtained from zinc ethyl and nitroisopropane are first 
EtsPrJ5? (0*Et)a and then EhiPrNIO, Aromatic nitro-compounds 
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(being tertiary compounds) behave in quite a different manner, 
nitrobenzene yielding aniline. B. B. 

Preparation of Secondary and Tertiary Nitro-compounds 
from Halogen-derivatives of Nitromethane and Nitroethane. 
By I. Bevad (J. Buss. Ohem. Soc 1889, 21, 47—50).—Monobromo- 
nitroetbaue and zinc ethyl in ethereal solution yield nitroisopropane. 
Under similar circumstances dibromonitroethane yields nitrobutane, 
only one bromine-atom being substituted by the ethyl-group, the second 
by hydrogen. B. B. 

Hexabromotetramethylene. By A. Saban^eff (/. Buss . Chem. 
Soc., 1889, 21,1—7).—In 1882, Reboul observed that when acetylene 
is passed into bromine, tetrabromacetylene is obtained together with a 
solid substance -of the empirical formula C 2 HBr 3 . The author has 
found that the formation of the latter depends on the temperature of 
the bromine, for, if the bromine is kept well cooled, none of this sub¬ 
stance is formed, whereas, if acetylene is passed into boiling bromine, as 
much as 6 per cent, of the crystalline substance is obtained. A com¬ 
parison of this substance with ordinary tribromacetylene (b. p. 162—- 
168°) has convinced the author that it is a polymeric modification of it, 
(C 2 HBr 3 )». It is very sparingly soluble in tetrabromacetylene, still 
less in alcohol, but more soluble in ether, and easily in carbon 
bisulphide, chloroform, and benzene. When recrystallised from hot 
benzene, it forms glistening, rhombic scales; it melts at 172—174°, 
and volatilises at about 250° with decomposition* Prom vapour- 
density determinations, it is found that the polymeric tribrom acetylene 
begins to dissociate at 170°, and at 250° values are obtained lying 
midway between those required by the formulas (G 2 HBr 3 ) 2 and 
C 2 HBr 3 . On boiling its solution in benzene with molecular silver, 
one-third of the bromine is removed and yellow needles are obtained; 
these melt at 55—56°, and have the formula (C 2 HBr 2 )». The mole¬ 
cular formula of the polymeric tribromethylene was determined 
by Raoult’s freezing method in a benzene solution, and found to 
be CiHJBrs. It does not combine with bromine, and must there¬ 
fore be regarded as a derivative of tetramethylene. The author 
explains the formation of this compound as follows;—(1) C 2 H 2 4 Br 3 
= CJSBr 4- HBr; (2) C s HBr 4 C 2 HBr = C 4 H 2 Br 2 ; and (3) 
0 4 H 2 Br a 4- 2Br a = C 4 H 2 Br6. The hexabromotetramethylene is 
regarded by the author as a symmetrical compound of the formula 
Br a C—C HBr 

BrHCJ-QBr* ' B. B. 

Vapour Density of Ethyl Isocyanurate at Different Tem¬ 
peratures.. By S. Krapivin and N. Zelinsky (/. Buss * Ghem. Soc., 1889, 
31, 66—73).—Troost and Hautefeuille have shown that isoeyauuric 
acid can be converted into isocyanic acid and vice v&rsd, but, as 
nothing is known as to the conditions under which the conversion of 
alkyl isocvanurates into isocyanates takes place, the authors have 
investigated the behaviour of ethyl isocyanurate at high temperatures. 
The ethyl salt was prepared by the action of dipotassium hydrogen 
cyanurate on potassium ethyl sulphate and recrystallisation of the 
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product from dilute alcohol. The theoretical vapour-density of the 
compound (EtNCO)a is 7*378. The density found by Hoifmann’s 
method was 7*36 at 192°; 7*32 and 7*46 at 210°. Dumas’ method gave 
7*68 at 305°, and 7*44 at 336°; whilst V. Meyer’s method gave 7*49 
at 444°. On repeating the experiment, decomposition, consisting in a 
depolymerisation, was found to take place after the first normal evo¬ 
lution of displaced gas, as shown by the numbers obtained, namely, 
5*72 and 5*15 at 444°. On cooling, however, the substance was found 
in its original state. This result was confirmed by many other ex¬ 
periments at the same temperature. In the vapour of phosphorus penta- 
sulphide, numbers varying from 1*87—7*t>2 were obtained, according 
as to whether the displaced gas measured was collected during the first 
normal evolution of gas, or for some time afterwards when decompo¬ 
sition had taken place. The substance which remained on cooling 
was always found to have a strong smell of the cyanate, EthTCO. On 
using the method of displacement of Wood’s alloy at 518°, results 
approaching the number 2*46, that is, the theoretical vapour-density 
of EtNCO, were obtained. The authors conclude that ethyl iso- 
eyanurate is capable of bearing high temperatures for a short time 
without change, its vapour being stable for a few moments even at 
518°; on continued heating, however, at this high temperature it is 
dissociated into the isocyanate, the quantity of the latter increasing 
with the duration of heating. B. B. 

Double Thiocyanates of Iron and Potassium. By Gr. Kruss 
and H. Moraht (Ber., 22, 2061—2065; compare p. 1247).—Various 
double thiocyanates of iron and potassium can be prepared by dis¬ 
solving freshly-precipitated and well-washed ferric hydrate in a 
quantity of hydrogen thiocyanate exactly sufficient for complete 
solution, adding the calculated quantity of potassium thiocyanate, and 
evaporating the solution under reduced pressure over sulphuric acid. 
The compounds described below were obtained in this way. 

The salt Fe(CNS) 3 ,9KCNS 4* 4H 2 0 crystallises from cold water 
in long, dark-red, rhombic prisms with a greenish refiex, and is 
moderately stable, although it slowly deliquesces on exposure to moist 
air. The solution in pure water is stable, but in presence of traces of 
sodium chloride, ammonium chloride, and other salts, and also of free 
hydrochloric acid, the double salt is partially decomposed. It is 
insoluble in anhydrous ether, but in presence of a very small quantity 
of water it first dissolves and is then rapidly decomposed into its con- 
r stitu$nts, the potassium thiocyanate separating in colourless crystals, 
whilst the ferric thiocyanate remains dissolved in the ether. 

The salt, Fe(ChTS) 3 ,3KCNS, crystallises in small, hexagonal crystals, 
and is much lighter in colour than the preceding compound. It is 
exceedingly hygroscopic, and only the ratio of iron to potassium 
could be determined. The aqueous solution has an intense red colour, 
and gives the same reactions as a solution of the preceding compound. 

When a solution of 1 mol. of ferric thiocyanate and more than 
9 mols. of potassium thiocyanate is evaporated over sulphuric acid, 
the salt Fe(CNS) 3 ,9KCNS -f 4H 2 0 separates from the solution at 
first, and eventually crystals of potassium thiocyanate are obtained. 
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Ferric thiocyanate cannot exist in the free state in solutions con¬ 
taining potassium thiocyanate; when a solution of ferric thiocyanate 
is diluted with* distilled water, until only a slight yellow coloration is 
perceptible, and then treated with a concentrated solution of potas¬ 
sium thiocyanate, the dark, cherry-red coloration due to the formation 
of the double .salt is immediately produced, F. S, K. 

Stability of Fatty Glycerides. By T. T. P. B. Warren (Ghem. 
News, 60, 42).—It is known that the drying or clogging properties of 
oils are due to their becoming oxidised. Poppy-seed and walnut oils 
thicken readily on exposure to warm air; cotton and rape-seed oils suffer 
a similar change when heated air or oxygen is passed through them ; 
olive oil, however, does not thicken under the same circumstances, 
and is, in fact, more stable than sesame oil. 

When these oils oxidise, their iodine absorption diminishes, their 
electrical resistance increases, and their behaviour with sulphur 
chloride changes, A clogging oil is, of course, unsuitable for lubri¬ 
cating; it is therefore convenient to be able to decide as to the 
suitability of an oil for this purpose by simply noting its iodine 
absorption before and after submitting it to the action of oxygen. 

D. A. L. 

Constitution of Dextrose. By Z. H. Skraup (Monatsk, 10, 
401—410).—Dextrose is commonly regarded as being a pentahydric 
alcohol aldehyde, hut Fittig, and, more recently, Tollens, have called 
attention to the fact that it may also be considered as an ether derived 
from a heptahydric alcohol, and as having the formula 

O 

✓ \ 

OH'Ca*[CH(OH)]a‘CH^H-OH. 

The author has made a series of experiments with the pentabenzoyl- 
derivative, described by him (p. 1152), and with the sugar itself, 
which lead to the conclusion that Fittig's view is probably the correct 
one. 

Phony Ihydrazine at ordinary temperatures is without action on 
pentabenzoyldextrose dissolved in alcohol or suspended in ether, but in 
a solution of benzene the two react giving rise to the production of 
E. Fischer's benzoylphenylhydrazine (Annalen, 190, 126), melting at 
169°, and a resinous product. On treatment with a 5 per cent, 
solution of permanganate in acetic acid, pentabenzoyldextrose is not 
oxidised to pentabenzoylgluconic acid; hence it must be concluded that 
pentabenzoyldextrose is not an aldehydic compound. This view is 
confirmed by the fact that dextrose on treatment with phenylhydrazine. 
furnishes two dextrosephenylhydrazines, melting at 144—146° and 
,L15—116° respectively, one*of which is probably derived from the 
compound CeH l2 0 8 , the other from the compound C $ H ia (\H.>0., The 
former derivative is sparingly soluble in alcohol and crystallises 
in minute mictoscopic plates, the latter dissolves readily in water and 
l|ot aloohol, but is insoluble in ether, and when pure is unchanged by, 
exposure to air and light. When warmed with jphenylhydrazine 
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acetate in aqueous solution, characteristic needles of phenylglucos- 
azone, melting at 206°, are formed. 

The author suggests that the so-called water of crystallisation in 
sugars, like milk sugar and maltose, may probably bear the same 
relation to the molecule as in the case of dextrose. G. T. M. 

Pentacetylgalactose and Pentacetyldextrose. By E. Erwig 
and W. Koenigs ( Ber 22, 2207—2213; compare this vol., p. 952).— 
Pentacetylgalactose, CeH 7 0(0Ac) 5 , is formed when galactose (20 grams) 
is carefully heated with fused sodium acetate (10 grams) and acetic 
anhydride (100 c.c.) until the somewhat vigorous reaction ensues, and 
the mixture is then boiled for about 10 minutes in a reflux apparatus. 
The solution is concentrated on a water-bath, the residue evaporated 
twice with alcohol to free it from acetic acid and acetic anhydride, then 
extracted with water to remove sodium acetate, purified by boiling in 
alcoholic solution with animal charcoal, and finally crystallised from 
alcohol. The yield amounts to 60 per cent, of the galactose employed. 
The presence of sodium acetate is necessary to secure a good yield, 
since in its absence the amount of the pentacetyl-derivative obtained 
is very small. Acetylation in the presence of zinc chloride in small 
quantity results in the formation of a non-crystallisable compound, 
which is also formed when pentacetylgalactose is boiled with zinc 
chloride and acetic acid. Pentacetylgalactose crystallises in colour¬ 
less, compact, lustrous, rhombic prisms, a: b: c = CM92764 ; 1: 1*3951, 
observed faces OP (predominating), coP, Poo , and Pco, melts at 142° 
and is readily soluble in benzene, chloroform, acetic acid, and ethyl 
acetate, moderately soluble in ether, hot alcohol, and hot water, and 
sparingly soluble in carbon bisulphide and light petroleum. It re¬ 
duces Eehling’s solution rapidly on warming, is dextro-rotatory in 
chloroform solution, and differs in all its properties from Puda- 
kowsky’s pentacetylgalactose (Abstr., 1878, 777). 

Pentacetylgalactose and pentacetyldextrose closely resemble one 
another in their behaviour with various reagents. When boiled with 
decinomal sulphnric acid, they undergo hydrolysis with the regene¬ 
ration of the carbohydilates from which they are prepared, but they 
are not changed by prolonged boiling with water. They do not give 
the aldehyde reaction with a solution of magenta decolorised with 
sulphurous acid, do not form hyclrazones with phenylhydrazirte or 
oximes with hydroxylamine under very varied conditions, and are not 
acted on by phosphorus pentachloride in boiling chloroform solution. 
They are not oxidised on treatment with bromine in dilute acetic 
acid solution under the conditions employed by Kiliani in the pre¬ 
paration of galactonie and gluconic acids (Abstr., 1884, 993; 1885, 
967), but on treatment with potassium dichromate and acetic acid on 
a water-bath, or with potassium permanganate, they are slowly and 
completely oxidised, the pentacetylgalactose more rapidly than the 
pentacetyldextrose, with the evolution of carbonic anhydride, no 
other acids than acetic acid being apparently formed. These results, 
in the authors’ opinion, indicate that these pentacetyl-derivatives do 
not contain the aldehyde-radicle, and afford a further argument in 
favour of the lactonio constitution of galactose and .dextrose advocated 
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by Tollens (Ber 16, 921) and Sorokin. { [J . pr, Ohem., [2], 37, 312). 
W hick of the two formula 

OAc-CH a -CH(OAc)'CH<^ ( ^ c |“>CH-OAc, or 

- OAc-OH<^^>OH-CH(OAc)-CH(OAo) 2 , 

should be adopted for the pentacetyl-derivatives cannot yet be 
decided, but in favour of the former it is noted that the production 
of hexacetylmannitol by acetylation under conditions similar to 
those employed in the preparation of these pentacetyl-derivatives 
(Franchimont, Abstr., 1880, 104) takes place without the formation 
of an “inner anhydride,” which must occur if pentacetyldextrose is 
represented by the latter formula. 

Pentacetyldextrose is not obtained by boiling Herzfeld’s octacetyl- 
maltose (Abstr., 1884, 171) with acetic anhydride and a small 
quantity of zinc chloride. The conversion of octacetyldiglycose into 
pentacetyldextrose under these conditions is accompanied by in¬ 
version, and the authors find that inversion takes place when cane 
sugar and inulin are acetylated in like manner, and that the inversion 
of both is rapidly effected by treatment with a half or 1 per cent, 
aqueous solution of zinc chloride on a water-bath. W. P. W. 

Formation of Cane Sugar from Starch. By F. Selivanoff 
(/, Buss. Ohem . Soc.> 1889, 21, 27—31).—In this purely theoretical 
paper the author tries to prove that, in plants, starch may be con¬ 
verted into cane sugar and vice versa. B. B, 

Oxidation of Maltose. By E. Fischer and J. Meyer (Ber., 22, 
1941—1943; compare this voL, p.485 ).—Maltobionic acid , CiaHaOj*, 
is formed when maltose (1 part) is treated with bromine (1 part) in 
aqueous solution at the ordinary temperature. It is an almost colour* 
less, strongly acid syrup, very readily soluble in water, but only 
moderately so in alcohol and insoluble in ether. It does not reduce 
Fehling’s solution and it is very similar to lactobionic acid in its 
properties. The salts, prepared by neutralising the acid with metallic 
tarbonates, are all readily soluble in water and do not crystallise 
readily. The calcium salt, (CislLiO^Ca, is a colourless, semi-ci*ystal- 
line compound. 

When maltobionic acid is heated at 100° for an hour with 5 per 
cent, sulphuric acid (5 parts), it is completely decomposed into 
dextrose and gluconic acid. 

These experiments show that maltose, like lactose, contains an 
aldehyde group, and this fact lends support to the view previously 
expressed (Abstr., 1888,1267) that lactose and maltose have the same 
constitution. ■ F. S. K. 

The Birotation of Arabinose and its Reducing Value with 
Fehling’s and Sachsse’s Solutions. By R. W. Bauer (Landw. 
Ter such s-Stat , 36, 304).—The rotatory power of arabinose was found 
tube [a] D = 11675 in a freshly prepared solution, 108’75 after the 
lapse of 5 hours,, and 104*4 after 36 hours. 100 c,e. of Fehling’s solution 
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is reduced by 0*4303 gram of arabinose; the amount of dextrose 
required is 0*4753 gram, 100 e.c. of SaeLsse’s solution is reduced by 
0*4375 gram of arabinose, which is nearly the same as the amount of 
galactose (0*4420 gram) required. 

A 0*5 per cent, solution of arabinose has a distinctly sweet taste. 

K. H. M. 

Combination, of Cupric Oxide with Starches, Sugars, and 
Mannitols. By C. E. Guignet ( Gompt . rend., 109, 528—530).—A 
solution of cellulose in ammonio-cupric oxide is precipitated by a large 
quantity of water and yields a somewhat well-defined compound of 
cellulose and cupric oxide, from which ammonia can be completely 
removed by washing. 

Dry starch or flour readily absorbs cupric oxide from ammonio-cupric 
oxide solution, and decolorises the liquid, the action being more rapid 
if the starch has previously been slightly moistened. Starch paste 
acts in the same way, although less rapidly. A deep-blue compound is 
formed, from which water and even dilute ammonia remove only 
traces of copper. It retains ammonia, which it loses if heated with 
water at 40°, becoming pale blue. At 80°, starch paste is formed 
and retains anhydrous cupric oxide so intimately mixed with it that 
under the microscope each starch granule is seen to be covered with 
a dark grey pellicle. After prolonged digestion with strong ammonia, 
the compound of cupric oxide and starch dissolves and the liquid 
contains cupric oxide and soluble starch. 

Inulin behaves in a similar manner. 

Ammonio-cupric oxide gives no precipitate with sugars, but a 
solution of cuprammonium sulphate, free from excess of ammonia, 
gives, with glucose, galactose, &c., an almost immediate precipitate 
soluble in excess of the reagent. Saccharose, lactose (and probably their 
isomerides), invert saccharose, and pure levulose from inulin, give no 
precipitate. If, however, glucose is added to invert sugar or to levu¬ 
lose the glucose compound is precipitated after some hours, a result 
which seems to indicate that invert sugar is a compound and not a 
mere mixture of levulose and glucose. After prolonged washing with 
water, the glucose compound contains no ammonia ; it is very slightly 
soluble in water but dissolves readily in ammonia, and after some 
days at the ordinary temperature, or almost immediately if heated, 
tho solution becomes colourless, without precipitation of cuptous 
oxide; the liquid then contains a salt which is very soluble in water 
and somewhat soluble in alcohol, and which has the properties of 
ammonium gluconate. It follows that if ammonium chloride is added 
to b'ehling’s solntion in the.titration of glucose, the free ammonia 
which is liberated may prevent the reduction of a small quantity of 
the glucose. 

Mannitol, duleitol, and probably their isomerides prodnce imme¬ 
diate blue precipitates with cuprammonium sulphate; these dissolve 
in ammonia with forma tion of blue solutions which axe not affected 
by ebullition under ordinary pressure. 

Cuprammonium sulphate gives no precipitate with vegetable acids, 
gums, pectic substances, and most other compounds found in vegetable 
extracts. It may, therefore, be employed with advantage in many 
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cases in place of normal or basic lead acetate. In tbe case of alcoholic 
solutions, euprammonium acetate must be used. 

Cuprammonium sulphate is gradually precipitated by large quanti¬ 
ties of water. Cuprammonium oxide should be made according to 
Peligofs directions, by the action of ammonia on cupric hydroxide. 

C. H. B. 

Bromethylamine. By S. Gabriel (Per., 22, 2220—2223).— 
When a mixture of bromethylamine hydrobromide (5 grams) and dry 
sodium acetate (1 gram) is boiled for five minutes with acetic an¬ 
hydride (15 c.c.), and the product, after filtration from the separated 
sodium bromide, is concentrated on a water-bath, a syrup is obtained 
which, on treatment with a decinormal solution of sodium picrate 
(100 c.c.), gives a small yield (0‘25 gram) of methyloxazoline picrate , 
CHo'O 

t 2 ^>CMe,C 6 H 3 l!ir30 7 . This crystallises in yellow scales, begins 
GJuL 2 *JN 

to sinter at 145°, melts at 147—149°, and on treatment with aqueous 
potash yields the base, which has a peculiar, sweet odour somewhat 
recalling that of quinoline. When boiled with water, the picrate is 
converted into hydroxyethylacetamide picrate , 

0H-0H 2 -CH 2 -NHAc,C 6 H3TNr 3 0 7 , 

crystallising in long, compact needles melting at 167—169°. Both 
picrates can be obtained by treating a benzene solution of bromethyl- 
amine with acetic anhydride, evaporating the solution to a syrup on 
the water-bath, and adding a solution of sodium picrate; the methyl¬ 
oxazoline picrate crystallises out within a short time, and the mother- 
liquor, after filtration, slowly deposits the hydroxyethylaeetamide 
picrate in compact prisms during the following 12 hours. 

fi-Brometkylbenzamide , CH 2 Br , CH 2 , lSrHBz, is formed by shaking 
benzoic chloride (6 grams) with a mixture of bromethylamine hydro¬ 
bromide (6 grams) and -i-normal aqueous soda (150 c.c.) in the cold, 
and subsequently adding a like quantity of the aqueous soda; a white, 
crystalline powder (4*5 grams) separates, which, on crystallisation 
from benzene or ethyl acetate, melts at 105—106°. When boiled 
with water, it at first melts and afterwards dissolves with the forma¬ 
tion of hydroxy ethylbenzamide hydrobromide , OH*CH 2 *CH 2 *NHBz,H Br, 
which crystallises from alcohol in lustrous tables melting at 142—143°. 
The base is an oil soluble in chloroform; the platinochloride, 

(C&Hn N" 0 2 ) 2 ,H 2 PtCle, 

crystallises in sparingly soluble, fiat, yellow needles; the picrate is 
crystalline, begins to sinter at 180°, and melts at 105°. W. P. W. , 

Dihydroxyphosphinie Acids. By J. Vilbe (CompL rend 109, 
71—74).—The author has previously shown (this vol, p, 141) that 
when benzaldehyde is heated with hypophosphorous acid it yields 
dihydroxybenzylenephosphinic acid. Many other aldehydes behave in 
the same way, and when heated with hypophosphorous acid at 100° 
for several hoars in an atmosphere of hydrogen, they yield acids of 
the general formula PO(CHR*OH) 2 *OH. These compounds have no 
reducing action pn ammoniacal silver- nitrate' or copper sulphate, and 
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when heated somewhat above their melting points they split np into 
the corresponding aldehyde, hydrogen phosphide, and a bulky residue 
of carbon. They are monobasic acids with a double alcoholic func¬ 
tion, 

BihydroxymianthylphospMnic acid, PO[CH{C 6 H 13 ) -OH^-OH, forms 
white, transparent lame!he, which melt at 160°, and are only slightly 
soluble in water, but dissolve readily in strong alcohol. It is a strong 
acid, and yields well defined salts. "When distilled with water and 
manganese dioxide, it yields oenanthol, and when heated in sealed tubes 
at 135° with dilute sulphuric acid it yields cenanthaldehyde, phos¬ 
phorous acid, and a small quantity of phosphoric acid. The barium 
salt (3 mols. H^O) forms slender, microscopic needles, which become 
anhydrous at 100—105°; they dissolve readily in water, hut are only 
slightly soluble in alcohol. The potassium salt crystallises in thin, 
transparent plates, and the lead salt is granulo-crystalline, The 
diacetyL derivative, PO[CH(C 6 H 1V )OAc] 2 ‘OH, forms yellowish-white 
crystals, melts at 94 3 , and is insoluble in water, but dissolves in alcohol 
and in ether, from which it crystallises in slender, microscopic 
needles. 

BihydroxyisaamylphosphimG acid, PO[CH(C 4 H 9 )*OH].>*OH, forms 
white needles, which melt at 160°, and are only slightly soluble in 
water, but dissolve readily in alcohol, from which the acid crystallises 
in microscopic hexagonal lamellae. When heated in sealed tubes at 
135° with dilute sulphuric acid, and when distilled with water and 
manganese dioxide, it behaves in the same way as the cenantbyl-deri- 
vative. The barium salt forms crystalline crusts or slender needles 
containing 1 mol. H 2 0, which is given off at 105°; it is very 
soluble in water, but only slightly soluble in alcohol. The potassium 
salt crystallises in aggregations of lamellae, and the lead salt is granulo- 
crystalline. The diacetyl-derwative is a thick, syrupy liquid, insoluble 
in water, bat very soluble in alcohol; it is slowly saponified by water, 
and rapidly by aqueous potash. 

Cumaldehyde and salicaldehyde yield analogous compounds. 

C. H. B. 

SuLphin.es and the Valency of Sulphur- Part IL By H. 
Klikgeu and A. Maassen (. Annalen , 252, 241—266) ; see Abstr., 
1888, 857).—Triethylsulphine iodide is converted into irimeihyl- 
suiphine iodide by the action of methyl alcohol at 130°. The reaction 
which takes place does not consist in a simple displacement of ethyl by 
methyl; on the contrary, it appears probable that the triethylsulphine 
iodide dissociates into ethyl iodide and ethyl sulphide, and these com¬ 
pounds react on the methyl alcohol, forming methyl ethyl ether and 
methyl iodide. Other intermediate products are also formed. Ethyl 
alcohol at 140° slowly converts trimethylsulphine iodide into the 
triethyl-derivative. At 100°, ethyl iodide (1 mol.) and methyl alcohol 
(2 mols.) yield hydrogen iodide, methyl ethyl ether, and methyl 
iodide. 

Trimethylsulphine iodide is conveniently prepared by the action of 
powdered sodium sulphide (10 grams) on methyl iodide (15 c.c.) at 
J 00°. The operation can also be carried on in ah alcoholic solution. 



1136 


ABSTRACTS OF CHEMICAL PAPERS. 


Methyl iodide acts on cadmium sulphide, yielding the double 
salt, CdI 2 ,SMe 3 I, crystallising in white needles, and melting at 
167—168°. It is easily decomposed by alcohol, ether, or water, 
forming CdI 2 ,2SMe 3 I; this compound melts at 185°, or when rapidly 
heated at 195°; it , also melts in hot water. Ethyl iodide forms a 
similar compound, melting at 145°. With stannous sulphide, methyl 
iodide forms the somewhat unstable compound SnI 2 ,SMe 3 I. Methyl 
iodide acts on arsenious sulphide, forming a mixture of methylarsen 
tetriodide AsMeI 4 , and the compound As 2 l6,3SMel. The latter com¬ 
pound forms dark blue crystals. W. C. W. 

Disulphones. By E. Batjmann and A. Kast (Zeit. physiol. Ghem 
14, 52—74).—See p. 1232. 

Action of Ethyl Iodide and Zinc on Paraldehyde. By V. 

Wedensky (/. Buss. Ghem. Soc 1889, 21, 9 —13).—Paraldehyde 
(100 grams) was mixed with ethyl iodide (400 grams) and granulated 
zinc, and after standing for three months at the ordinary temperature 
the product was decomposed with water and distilled. A mixture of 
ethyl and butyl alcohols (probably secondary) was obtained, due pro¬ 
bably to the formation of aldehyde. B. B. 

Symmetrical Tetrachloracetone. By S. Levy and A. Curchod 
(Annalen, 252, 330—343).—A convenient method for the prepara¬ 
tion of symmetrical tetrachloracetone consists in adding potassium 
chlorate (16 grams) in small quantities at a time to triamidophenol 
hydrochloride (20 grams), dissolved in water (30 grams) and hydro¬ 
chloric acid (86 grams). The tetrachloracetone is extracted from the 
mixture by ether. The hydrate crystallises in triclinic prisms or 
plates, a : b : c = 0*93984 : 1 : 1*6824, * = 100° 2'; /3 = 95° 42'; 
<Y = 122° 28'. The properties of this compound have been previously 
described (Abstr., 1888, 444). 

Phosphorus pentachloride acts on tetrachloracetone at 100°, yield¬ 
ing symmetrical hexachloropropane and pentachloropropylene. The 
hexachlorapropaue boils between 184° and 188°, and the pentachloro - 
propylene boils about 200°. 

Tetrachloraoetone ammonia , 0H-C(CHC1 2 )/NH 2 , is prepared by pass¬ 
ing dry ammonia into an ethereal solution of tetrachloracetone ; the 
ether is removed by evaporation, and the residue purified by recrystal¬ 
lisation from hot benzene. Hydrocyanic acid readily unites with 
tetrachloracetone to yield the cyanhydrin, the nitril of tetrachlor- 
hydroxyisobutyric acid. The cyanhydrin crystallises in transparent, 
monoclinic prisms, a : b : o = 0*83004:1 ; 0*68929, f$ = 105° 32'. It 
is soluble in ether and in warm benzene, chloroform, alcohol, and 
carbon bisulphide, melts at 112—114°, and begins to decompose about 
140°. It is decomposed by water at 100°, and by alkalis at the ordi¬ 
nary temperature, yielding tetrachloracetone and hydrocyanic acid. 

The cyanhydrin is converted into the amide of tetrachlorhydroxy- 
isobutyric acid by prolonged boiling with hydrochloric acid. The 
amide , OH'CCCHCLVCOHHa, forms colourless prisms, and melt's at 
156°. W. 0. W. 
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Reduction of Diaeetyl. B y H. v. Pechmann (Per., 22, 2214).— 
When reduced with zinc dust and acetic acid in the eo’d, diacetyl 
yields the corresponding pinacone as sole product (Abstr., 1388, 812), 
but if it is boiled with zinc and sulphuric acid, a liquid reduction 
product is alone formed, which proves on examination to be a ketone- 
alcohol. Dwiethylketol (ketone-alcohol), COMe*CHMe'OH, is a 
colourless liquid, boils at 141—14*2°, distils without decomposition, 
reduces Pehling’s solution at the ordinary temperature, and is miscible 
with water. When heated with excess of phenylhydrazine, it yields 
the osazone of diacetyl. 

The term kefcol has been adopted by the author as a generic name 
for those compounds which are simultaneously ketones and alcohols, 
and its use need not lead to the confusion of ketone-alcohols with 
Baeyer’s methylketole, inasmuch as the latter is now known to be 
2'-methylindole, and should be designated as such. W. P. W. 

Homologues of Diaeetyl. By R. Otte and H. v. Pechmasn 
(Per., 22, 2115—2126).—The bomologues of diaeetyl, whose prepara¬ 
tion has already been announced (Abstr., 1888, 1052), are most 
readily obtained from the oximes of the corresponding substituted 
etbyl acetoacetates by the method adopted in the case of diaeetyl 
(v. Pechmann, Abstr., 1888, 811). In certain cases, when dealing 
with the higher members, it is necessary to purify the diketones by 
converting them into the compounds with sodium hydrogen sulphite, 
which are subsequently distilled with sulphuric acid, and the distillates 
rectified over potassium carbonate. The average yield of diketone 
amounts to 30^-40 per cent, of the substituted ethyl acetoacetate 
employed. 

The non-aromatic a-diketones, like diaeetyl, are yellow oils, which 
boil without decomposition, do not solidify, and have a quinone-like, 
and in most cases a somewhat sweet, odour. The solubility in water 
decreases with the increase in molecular weight. They are cha¬ 
racterised by yielding with dilute alkalis colourless solutions, which 
when w r armed become brown witb the simultaneous conversion of the 
diketone into quinone (compare Abstr., 1888, 813). When treated 
with alcoholic alkalis or potassium cyanide, they decompose with the 
formation of an acid and an aldehyde, thus resembling benzil under 
like conditions (Jourdan, Abstr., 1883, 805; AHchael and Palmer, 
Abstr., 1886, 155). Ammonia converts them into substituted gly- 
oxalirtes; with diazobenzenesulphonic acid, and with a solution of 
magenta decolorised by sulphurous anhydride they react like alde¬ 
hydes and ketones; and when shaken with concentrated sulphuric 
acid and benzene containing thiophen they give rise to a brownish 
coloration, except in the case of diaeetyl, which gives a pure blue, 

Acetylpropionyl yields a liydrazone, to which the formula 

C0Et*CMe;N 2 HPh 

has been given, on the ground that it differs from the acetylpropionyl- 
bydrazone obtained by Japp and Klingemann by the action of diazo¬ 
benzene chloride on ethyl ethacetoaeetate (Trans., 1888, 540). In 
view of the fact that V. Meyer has shown that two isomeric benzil- 
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oximes exist, this negative proof of the constitution of the authors’ 
hydrazone is not entirely satisfactory; the hydrazones could not, how¬ 
ever, be converted into one another, and differ, therefore, in their iso¬ 
merism from the benziloximes. Evidence confirmatory of the formula 
assigned to the authors’ hydrazone, which melts at 102—103°, and 
not at 96'—98°, as previously stated, has been obtained by a study of 
the acetylpropionylhydrazoximes. When nitrosoethylaeetone, 

COMe*CEt:N*OH, 

is treated with phenylhydrazine, it forms acetiilpropionyl-a-P-Jiydraz* 
oxime , ISTHPh'lyr'.CMe’OEtlN'OH, which is crystalline, melts at 131*5°, 
and on hydrolysis in alcoholic solution with hydrochloric acid, yields 
the acetylpropionylbydrazone, melting at 102—103°. The isomeric 
acety1propionyl-fi-*-hydrazo%ime, OH'JSTlCMe’CEtlN'hTHPh, prepared 
from Claisen and Manasse’s nitrosodiethyl ketone (this vol., p. 585) 
by the action of phenylhydrazine, melts at 128°. 

Acetylbufyryl (a-j8-dibetohexane), COMe*COPr, obtained from ethyl 
propacetoacetate by conversion into nitrosopropylacetone and subse¬ 
quent hydrolysis of the latter, is a yellow oil, which boils at 128°, has 
a sp. gr. = 0*9343 at 19° (compared with water at 4°), and is less 
soluble in water than its lower homologues. The a-hydrazone , 
hTHPh*N;CMe*COPr, prepared either by the action of phenylhydrazine 
On the dikefcone, or bv the hydrolysis of the «-/3-hydrazoxime (see 
further), melts at 113—114°, and is readily soluble in the ordinary 
Solvents, but insoluble in water and light petroleum ; the p-hydrazone , 
OOMe'CPnN-hTHPh, formed by the action of diazobenzene chloride 
on ethyl propacetoacetate, crystallises in colourless needles, and melts 
at 1< 8—109°; the ap-hydrazoxime, $FHPh*N;CMe*CPr!N*OH, obtained 
by treating nitrosomethyl propyl ketone with phenylhydrazine. crystal¬ 
lises in almost colourless needles, melts at 130*5°, and is soluble in 
most solvents; the osazone , OigBaal^, crystallises from benzene in 
lustrous yellow needles, and melts at 136*5°; the dioxime, CsH^l^Oo, 
crystallises in lustrous, white needles, melts at 168°, and is identical, 
with Schramm’s methylpropylglyoxime (Abstr., 1884, 52). 

Acetylisobutyryl (secondary a/3-diketohexane), OOMe*CO• CHMe^, 
prepared from Wesfcenberger’s nitrosomethyl isopropyl ketone (Abstr., 
1884, 581) is a pungent, yellow oil, which boils at 115—116°, and. is 
sparingly soluble in water. 

Acetylisovaleryl (secondary a/3-diketoheptane), 
COMe*CO*CH./CHMe 2 , 

obtained from nitrosoisobutylacetone (Abstr., 1883,572), is a pungent, 
yellow oil, which boils at 138°, has a sp. gr. = 0*9082 at 22° (compared 
with water at 4°), and is sparingly soluble in water. The hydrazone , 
OisHisN^O, crystallises in colourless needles, and melts at 98°; the 
xfi-thydrazoxime, Ci 3 H 19 B 3 0 , crystallises in colourless needles, and melts 
at 150—151°; the osazone , forms white needles, and melts 

at 116*5°; the dioxime , C 7 Hi4^F 3 02, crystallises in lustrous, white scales, 
and melts at 170—172°. 

Acetylcaprpnyl (secondary #/3-diketo-octane), 

COMe*CO*OH a -CH 2 *0 HMe^ 
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prepared from nitrosoamylacetone (ibid.) y boils at 163°, and Las a 
sp. gr, — 0*8814 at 19° (compared witL water at 4°). The hydrazone , 
OuHm^Oj crystallises in white needles, melts at 99—100°, and is 
readily soluble in the usual solvents ; the atB-hydrazoxime , CiJB^NaO, 
forms white needles, and melts at 131*5°; the osazone , C 2 oHo 6 IL, 
crystallises in white needles, and melts at 114°; the dioxime , CgHxcLTaOa, 
crystallises in lustrous, white needles, and melts at 172—173°. 

Acetylcrotonyl (^-diketohexylene), COMe*CO*C 3 H 5 , obtained from 
ethyl allylacetoacetate by conversion into nitrosoallylacetone and 
subsequent hydrolysis of the latter, boils at about 130°, but could not 
be obtained pure, since it cannot be distilled even in a vacunm without 
partial decomposition. Nitrosoallylacetone , COMe'CflLOII^CsHs, 
crystallises in white scales, melts at 46°, is readily soluble in all 
solvents, and dissolves in aqueous soda with a yellow colour; the 
afi-hydrazoxime melts at 137°; the dioxime , CgHhJ^C^, forms lustrous 
scales, and melts at 153°. W. P. W- 

Preparation of Acetonylacetone from Ethyl Diacetosuc- 
einate. By L. Knorr ( Ber 22, 2100—2101; compare this vol., p. 
385).-—The best yield of acetonylacetone (90 per cent, of that theo¬ 
retically possible) is obtained by dissolving ethyl diacetosuccinate in 
3 per cent, aqueous soda in such proportions that 10 parts of the 
succinate are present with every 3*1 parts of sodium hydroxide. The 
reaction is complete at the end of four to six days at the ordinary 
temperature, but two to three hours only are required for its comple¬ 
tion if the solution is heated on a water-bath. The yield is dependent 
on the amount of alkali present, an excess of which must he avoided. 
Acetonylacetone can also be readily prepared by heating ethyl 
diacetosuccinate with 10—20 times its weight of water for about 1*2 
hours at 150—170°; the yield, however, is somewhat less than when 
alkali is employed, and a small quantity of ethyl pyrotritartrate is also 
formed during the hydrolysis. W* P* W. 

Diethamido-«-propionic Aeid. By E. Dijvillier (Gompt 
rend., 109, 149—151).—Diethamido-a-propionie acid, 

NEVCHMe-COOH, 

is obtained by heating a-monobrora propionic acid in sealed tubes at 
100° with excess of aqueous diethylamine. It forms bulky, acicular 
crystals which are as hygroscopic as calcium chloride, and dissolve 
readily in water and in alcohol; from the latter it is precipitated as a 
heavy oil on the addition of ether. If the aqueous solution is concen¬ 
trated, the acid gradually volatilises, and condenses in a snow-like 
mass on the upper part of the vessel. 

The cupric salt crystallises with 1 mol. H a O in aggregations of 
brilliant lamellae of a purple-red colour. They become anhydrous at 
110°, and dissolve readily in water and in alcohol. At 100°, the 
aqtieous solution decomposes with separation of reduced copper. 

Diethamido-a-propionic acid is the chief product of the action of 
ethyl iodide on ^-amidopropionic acid in presence of alcoholic potash* 
No ethylpropionic-betaine is formed. 0* EL B. 
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Nitro-compounds of the Fatty Series. By C. C. Kolotoff 
(J. Russ. Cham. Soc ., 1888, 20, 535—536).—In order to study the 
mechanism of Kolbe’s reaction, the author has prepared ethyl 
u-nitroisobidyrate, hTO/CMea'COOEfc, by the action of silver nitrite on 
ethyl a-bromisobutyrate. The nitro-componnd, on reduction with tin 
and hydrochloric acid,yields ^-amidoisobutyrie acid, ]N r H 2 , CMe 2 , COOH, 
and ammonia, the last being probably due to the presence of the 
metamericnitroso-compound, NO’CMe/GOOBt, in the crude product. 
The araido-acid is identical with that described by Urech (Aunalen, 
164, 255) and by Heintz (ibid., 192, 352, and 198, 42). B. B. 

Conversion of Oleic Acid into Stearic Acid. By P. de Wilde 
and A. Reychler (Bull. Soc. Ghim . [3], 1, 295—296).—When oleic acid 
is heated with iodine (1 per cent.) in sealed tubes at 270—280° for 
several hours, a mixture of crystalline fatty acids is obtained which 
when distilled in a current of superheated steam yields about 70 per 
cent, of stearic acid and a liquid fatty acid unalterable ’ by further 
treatment with iodine. 

The iodine probably forms combinations with unsaturated acids 
which then decompose with liberation of hydrogen iodide; this latter 
hydrogenises the oleic acid to stearic acid, while iodine is set free. 

Bromine (1 per cent.) and chlorine (1*3 per cent.) determine the 
conversion under like conditions, and this is favoured by the addition 
of colophony (5 per cent.). T, G. N, 

Conversion of Erueic Acid into Behenic Acid. By A. 

Reychler (Bull Soc . Ghim. [3], 1, 296—298).—Pure erucic acid 
(m. p. 34°) is heated with iodine (1 per cent.) at 270° for four hours; 
the pale-coloured mass obtained is treated with alcoholic potash, and 
the soap pi*odueed is decomposed by acid: the fatty acids obtained 
on recrystallisation from alcohol and from ether yield pure behenic 
acid melting at 77°. T. G. hT. 

Molecular Weights of the Acids of the Oleic Acid Series. 

By O. Schulz (Ghem. Gentr L889, 781, from Listy . Ghem 13, 201’— 
203).- L -The author has determined the molecular weights of crotonic, 
chlorocrotonic, and chiorisocrotonic acids by means of Raoult's 
method, and finds that whilst crotonic acid, when determined in 
aqueous or acetic acid solution, has the formula CiHeOs, in benzene 
solution it exhibits double that molecule. J. W. L. 

Regularities in the Addition of Halogen Compounds to 
TJnsaturated Acids. By A. Michael (J. pr. Ghem. [2], 40, 171— 
179; compare Abstr., 1888, 1054).—Hypochlorous acid combines 
with acrylic acid, yielding as the principal product fi chlorolaetic 
acid, smaller quantities of a liquid acid being at the same time pro¬ 
duced. The latter, on reduction, is converted into /3-hydroxypro- 
pionie acid, and might be regarded as «-/3-chlorhydroxypropionic 
acid ; but, according to the “ positive-negative ” rule, its formation 
by, boiling «-/3-dichloropropionic acid with water, and by treating 
*p-dibydroxypropionic acid with hydrochloric acid shows that it is 
probably alloisomeric with ^-chlorolaetic acid. 
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The constitution of the products formed by the action of bypo- 
ehlorous and hydrochloric acids on glycidic acid, the crotonic acids, 
/3-methylglycidic acid, mefchacrylie acid, and a-metbylglycidic acid, 
is discussed in a similar manner, and the reactions are shown to take 
place in accordance with the “ positive-negative” rule. 

> Citraconic acid and hypochlorous acid yield the acid 
COOH*CJB(OH)*CClMe*COOH[, and the same compound is obtained 
by boiling <*- /3- citra diehloroglutaric acid with water. With hydro¬ 
chloric acid, hydroxy citraconic acid gives a chlorhydroxyglutaric 
acid different from the above, but both, on reduction, are converted 
into the same *-hydroxyglutaric acid. It follows, therefore, that the 
relationship between the two is the same as that existing between the 
corresponding derivatives of butyric acid. 

The “ positive-negative ” rule holds good, therefore, in this case 
also, and its general application may be stated as follows :— 

In organic compounds of the fatty series which contain several 
hydroxyl-groups, that which is combined with the, relatively, most 
positive carbon-atom is, for the most part, the first to be displaced by 
halogens. 

When an organic compound contains several symmetrically ar¬ 
ranged atoms of the same halogen, that which is combined with the, 
relatively, most negative carbon-atom is the first to he substituted 
by another atom or group. 

In the addition of halogen and cyanogen acids to oxides of poly¬ 
valent organic radicles, the halogen and the cyanogen combine with 
the, relatively, most positive carbon-atom. 

When a reagent combines directly with a halogen-free, unsatu¬ 
rated compound of the fatty series, the most negative constituent 
combines, at any rate for the most part, with that unsaturated 
carbon-atom which, according to the u positive-negative ” rule, is, 
relatively, the most positive. 

When a halogen acid combines directly with an unsaturated acid 
of the fatty series, the halogen combines with the, relatively, most 
positive unsaturated carbon-atom, and with that atom alone. 

F. S. K. 

Derivatives of Ethyl Acetocyanaeetate. By A. Held (Bull. 
Soc Chim. [3], 1, 306—311; compare Abstr., 1888, 579).—On mixing 
bromine and ethyl acetocyanaeetate, in molecular proportion, they re¬ 
act to form a dibromo-derivative, CH s Br*CO*GBr(CN)’COOEt, which 
is a viscid, yeilowish-red liquid, decomposing on distillation under 
reduced pressure; it is insoluble in alkaline carbonates and hydroxides. 

Chlorine is absorbed by a solution of ethyl acetocyanaeetate in 
chloroform to form a dichlorinated derivative, C 7 H 2 CI 0 NO 3 , which is a 
colourless liquid, of irritating odour, and boiling at 90—105° under a 
pressure of 20—25 mm. It is insoluble in alkalis, and decomposes 
spontaneously. 

Etfajl ethjlcyanacetoacetate, CH 3 *CO*CEt(CN)*COOEt, is prepared 
by saturating a solution of ethyl etbylsodaeetcaeetate in absolute 
alcohol with cyanogen chloride ; water is then added, and the upper 
layer which separates is distilled under reduced pressure; as thus 
obtained, it is a colourless liquid of sp. gr. 0*976 at 20°, which boils at 
YOl». LVI. 4 h 
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103—105° under a pressure of 25 mm.; it is soluble in alcohol and 
ether, but is insoluble in water and alkalis. When boiled with 
potassium hydroxide, normal decomposition into acetic and butyric 
takes place occurs. 

Ethyl methylcyanacetoacetate , CH 3 *CO*CMe(CN)*COOEt.—This 
compound is prepared similarly to the foregoing ethyl-derivative, 
substituting ethyl methylsodacetoacetafce for ethyl ethylsodacetoace- 
tate. It is a colourless liquid of sp. gr. 0*996 at 20°, and boils at 
90—92° under 20 mm. pressure. When boiled with potassium 
hydroside, it yields acetic and propionic acids. 

The author endeavoured to prepare hydrogen acetocyanacetate by 
Ceresole’s process (Abstr., 1882, 1052), but found that, although 
ethyl acetocyanacetate formed a well-defined potassium compound, 
subsequent acidification regenerated the ethyl compound. The last-, 
described ethyl- and methyl-derivatives did not saponify with cold 
solution of potassium hydroxide, even after several months* shaking, 
whilst slight elevation of temperature under these conditions deter¬ 
mined their complete decomposition: this resistance to hydrolysis 
the author ascribes to the introduction of the (CbT)-group. 

T. Gr. N. 

Oxamie Acid. By L. Oelkers (Per., 22, 2385).—A question of 
priority. 

Dittaoxamide (Cyanogen Disulphydrate). By J. Ephraim 
(Per., 22, 2305—2306).—By the action of cyanogen on an excess of 
hydrogen sulphide in the presence of water or alcohol, Wohler 
obtained a compound of the empirical formula CbT,H 2 S, to which the 
name cyanogen disulphydrate (Rubean wasserstoff) was given. Liebig 
regarded this substance as dithioxamide, NHa’CS-CSfiSTHs, whilst 
Wollner assigned to it the formula (SH*C*NH) 2 . It is best prepared 
by passing cyanogen into an alcoholic solution of potassium hydrogen, 
sulphide, and afterwards precipitating with hydrochloric acid. It is 
a brick-red or brownish-red powder, which on treatment in alcoholic 
solution with hydroxylamine hydrochloride (2 raols.) and the calcu¬ 
lated quantity of sodium hydroxide yields Tiemaim’s diamidoxime, 
C 2 (IS T H 2 ) 2 (N-OH) 3 , with the evolution of hydrogen sulphide. The 
investigation is being continued. W, P. W. 

Amidoxirae of Oxalic Acid. By F. Tiemaiw (Per., 22,1936— 
1938; compare Fischer, p, 1168).— Oxalenediamidoxime , 

oh-kc(^h 2 )«c(nh 2 ):n*oh, 

can be prepared by gradually adding cyanoaniline (100 parts) to a 
90 per cent, alcobolic solution (500 parts) of hydroxylamine hydro¬ 
chloride (50 parts), and treating the resulting red solution in the cold 
with the calculated quantity of sodium carbonate. The compound tjms 
obtained melts at 195° (uneorr.), and is identical in properties with the 
oxalenediamidoxime described by Fischer (Joe. cit). It is converted 
into the corresponding azoxime by the action of anhydrides of acids, 

, Oxalmeamlidoximeamidoxiine, OH*N*.C(b[H 2 )*C(NHPh)‘ISr*OH, is 
formed, together with aniline and ammonia, when the red solution. 
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obtained in tbe preparation of osalenediamidoxime is warmed and 
tlien sodium carbonate solution gradually added; it crystallises in 
colourless plates melting at 148°, and shows the properties both of an 
anilidoxime and of an amidoxime. It is converted into a compound, 

NOH:G(NHP1i)-C<|^>OR, by anhydrides of acids. 

The formation of oxalenediamidosime in the manner described 
above seems to show that the constitution of cyanoaniline is probably 
jsrph:c(]srH 2 )*c(NH 2 ):KPh. 

Cyanotolnidine behaves with hydroxylamine in the same way as 
cyanoaniline. E. S. K. 


Action of Nitric Acid on Organic Compounds. By A. P. 

1ST. PRANCHtMONT and E. A. Klobbie (Bee. Trav. Chim ., 8, 283—306). 
—Methyl nitromalonate y N0 2 ‘CH(C00Me) 2 , prepared by treating 
methyl malonate with well-cooled nitric acid (5 parts), is a yellowish 
liquid heavier than and insoluble in water; it decomposes carbonates 
with evolution of carbonic anhydride. The ammowm-derivative, 
N‘0 2 , CH(C00Me) 2 -f hTH 3 , separates from water in yellowish crystals, 
melts at about 166° with decomposition, and is sparingly soluble in 
alcohol; it does not give precipitates with solutions of metallic 
salts. 

Ethyl nitromalonate , K0 2 *CH(COOEt) 2 , prepared in like manner, 
resembles the methyl-derivative, and forms a crystalline ammonia 
compound, NO s "CH(COOEt) 2 + ^H 3 , which melts at 150° with decom¬ 
position. 

Methyl nitroisosuccinate, N0 2 ‘CMe(C00Me) 2 , can be obtained, but 
only in a very impure condition, by dissolving methyl isosuccinate in 
pure nitric acid; if the crude product is poured into concentrated 
ammonia the ammonia-derivative of methyl nitropropionate, 
N0 2 *CMeH'C00Me ~b NH S , separates from the solution in yellowish 
nacreous crystals, and the mother-liquors contain methyl carbamate 
and a crystalline compound, probably isosuccinamide, melting at 
206°. 


Isosuccinamide , prepared by dissolving methyl isosuccinaie in am¬ 
monia, crystallises in short, colourless prisms, melts at 206°, and is 
almost insoluble in ether, and only sparingly soluble in boiling 
alcohol; it dissolves in nitric acid with evolution of nitrons oxide and 
carbonic anhydride. 

Diacetylethylenediamine is only slowly acted om by pure nitric 
acid; oxvpiperidine and oxymethylpyrrolidine are readily acted on 
by nitricacid with evolution of nitrous oxide. 

CH 2 -NBL ' 

Methylhydaniom , prepared by boiling hydantom 

with methyl iodide and methyl alcoholic potash, crystallises from 
alcohol in colourless prisms, melts at 182°, and is only very sparingly 
soluble in ether, but readily in alcohol and boiling water. 

CH KO-) ' 

Nitromethylhydantoin* qq. 2 ^^ Jj>CG, is formed when the pre¬ 


ceding compound is dissolved in nitric acid; it crystallises from 

4 h 2 
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alcohol in small, shining plates, melts at 168° with decomposition, 
and is very sparingly soluble in cold water. It is decomposed by hot 
water, with evolution of carbonic anhydride, yielding the methyl- 
derivative of nitramidacetamide, which is further decomposed into 
the methylamide of glycollic acid. 

4 cryvstalline compound, probably an isomeride of dinitroacetylenedi- 
carbamide, is formed when acetylenedicarbamide is treated with 
nitric acid (compare Abstr., 1888, 1179, and this vol., p. 125). It is 
insoluble in the ordinary solvents, and is decomposed by alkalis and 
by boiling water. 

Methyl acetylcarbamate , NHAc’COOMe, prepared by boiling methyl 
carbamate with acetic chloride, crystallises from ether in colourless 
plates melting at 93—94°; it is only very slowly acted on by nitric 
acid, with evolution of nitrous oxide and carbonic anhydride. 

Methyl butyrylcarbamate , (C4H 7 0)NH*C00Me, prepared in like 
manner, crystallises in long, flat needles, melts at 107—108°, and is 
soluble in alcohol, ether, and water; it is only very slowly acted on 
by nitric acid, with evolution of nitrous oxide and carbonic anhydride. 
Methyl carbamate is immediately decomposed by nitric acid. 

Dimethyl carbnxy carbamate , lSTH(C001Vle)2, prepared by heating 
methyl carbamate (10 parts) with methyl carbonate (12 parts) and 
sodium (6 parts), crystallises from water in needles, melts at 134°, 
and is sparingly soluble in ether. Citric acid has no action on 
dimethyl carboxycarbamate, nor on the corresponding ethyl- 
derivative. 

Methylnitramine (compare this voL, p. 492) can be obtained by 
treating dinitrodimethyloxamide (symm.) with ammonia, separating 
the oxamide by filtration, and treating the filtrate with dilute 
sulphuric acid to decompose the ammonium compound of the nitr- 
amine. The potassium-derivative crystallises in slender needles, is 
only sparingly soluble in alcohol,' and explodes violently when 
heated. 

Methyl methylnitrocarbamate , hT0 3 -NMe‘C00Me, is formed when 
methyl nitramine is warmed with methyl chlorocarbonate in ethereal 
solution ; it is a colourless liquid, and when treated with anhydrous 
ammonia in ethereal solution it is converted into methyl carbamate 
and a solid, unstable compound which decomposes spontaneously, 
with evolution of ammonia, being converted into methylnitramine. 

When ethyl dimethylcarbamate is dissolved in nitric acid, and 
the product poured on to moist sodium carbonate, ethyl methyl- 
nifcroe&rbamate is produced. If the crude product is treated with 
anhydrous ammonia in ethereal solution, the ammonium-derivative 
of methylnitramine is precipitated, and the solution contains ethyl 
carbamate. 

Methyl dimethylcarbamate , lSfMe 2 *COOMe, obtained by treating 
methyl chlorocarbonate with a 33 per cent, aqueous solution of methyl- 
amine, is a colourless liquid boiling at 131° (760 mm ). When treated 
with nitric acid it yields methyl methylnitrocarbamate, which is 
converted into methyl carbamate and the ammonium compound of 
methylnitramine by anhydrous ammonia. 

Boiling nitric acid has no action on piperidine nitrate, hut it acts 
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slowly on acetylpiperidine at the ordinary temperature, yielding a 
compound, probably nitropiperidine, which is farther decomposed by 
the nitric acid. 

Pipery I carbamide crystallises from chloroform in slender needles, 
melts at 105—106°, and is converted into nitropiperidine when treated 
with nitric acid at —10°. The nitrate forms small crystals and melts 
at about 67°. 

Nitropiperidine is a colourless liquid, boils at 245° (7G5 mm.) with 
slight decomposition, and is volatile with steam. It is only sparingly 
soluble in water, but dissolves in nitric acid at the ordinary 
temperature, with, evolution of carbonic anhydride and oxides of 
nitrogen, yielding a colourless, crystalline acid, and a yellow, volatile 
compound. 

Ethyl dimethyloxamate is not acted on by nitric acid. 

Methyl methyloxamate , NHMeOOOOOMe, can be prepared by 
treating methyl oxalate (76 grams) with methylamine (20 grams) in 
methyl alcoholic solution at the ordinary temperature; the precipi¬ 
tated dimethyloxamide is separated by filtration, the filtrate is 
evaporated, and the residue is extracted with cold ether to free it 
from unchanged methyl oxalate. It crystallises from methyl alcohoL 
in short, colourless prisms, melts at 85°, and is very readily soluble 
in water and methyl alcohol, but only sparingly in ether. It 
dissolves in nitric acid, but a nitro-compound could not be isolated. 

r. s. k. 

Influence of Certain Groups on the Behaviour of Organic 
Compounds with Nitric Acid. By A. P. N„ Franchimont ( Rec . 
Trav . Ohim 8, 307—318; compare Abstr., 1888, 1052, 1170).—The 
hydrogen-atom of the imido-group in compounds of the fatty series 
reacts with nitric acid when the nitrogen is in direct combination 
with a carbonyl-, acetyl-, or carboxymethyl-group; in the first two 
eases^the compound obtained is unstable, in the latter case it is stable. 
When, however, the negative element (oxygen) accumulates in the 
neighbourhood of the imido-group, the reaction between the hydrogen 
of the imido-group and the nitric acid may be entirely prevented. 

All compounds containing a C re H 2 «+i*CO-group combined with 
nitrogen give a nitro-compound which is unstable in presence of 
nitric acid. The compound is stable only when a group sufficiently 
negative, such as a methoxy-group, is in combination with the 
carbonyl-radicle, but its stability may be lessened by the presence of 
other groups or elements. 

The hydrogen of an imido-group situated between two carbonyl 
radicles which are in combination with alkyl-groups, reacts with 
nitric acid. If, however, a negative element, such as oxygen, is intro¬ 
duced into both the alkyl-groups, the compound does not react with 
nitric acid; the same effect is produced by a loss of hydrogen accom¬ 
panied by the formation of a closed chain. F. S. K. 

Tetramethylsueeinic Acid. By K. Atjwers and V. Meyer (Ber., 
22, 2011—2015; compare Hell, Ber^ 10, 2229).—Two acids can be 
r obtained by treating ethyl a-bromisobutyrafe with finely-divided silver 
f and hydrolysing the resulting ethereal salts; both have the compo- 



1146 


ABSTRACTS OF CHEMICAL PAPERS. 


sition of a dimethylsuccinic acid. The one is readily volatile with 
steam, melts at about 190°, and when heated alone or with steam it 
gives out a strong smell very like that of camphor; the ether melts at 
95 °, is not volatile with steam, and is more readily soluble in water 
than the isomeric acid. When warmed with acetic chloride, both acids 
give crystalline products, probably anhydrides; the compound 
obtained from the acid melting at 190° is exceedingly volatile and 
has a strong odour of camphor. E. S. K. 

Fumarie and Maleic Acids. By V. Semenofe (/. Russ. Ohem. Soc 
1888, 21, 587—539).—Monobromomale'ic acid, obtained by the decom¬ 
position of dibromosuccinic acid (m. p. 126—128°), was heated in a 
small sealed tube in amyl alcohol vapour at 132° for eight hours. 
After cooling and heating again at 1-32°, part of the acid was found to 
remain solid at that temperature. On heating again for seven hours, 
all the acid was found to remain solid at 132°, owing to the change of 
the monobromumaleic acid into the isomeric monobromofumaric acid. 
On treating dibromomalexc acid in the same manner for 30 hours, no 
isomeric change took place, but some of the acid was decomposed, with 
evolution of carbonic anhydride. 

Potassium maleate, prepared from the pure acid, was heated at 
140—150° for 20 hours in a sealed tube with some water and a few 
drops of potassium hydroxide solution, and the salt was then decom¬ 
posed with the theoretical amount of sulphuric acid and the acid 
extracted with ether; on evaporation, fumarie acid was left. Barium 
maleate is converted into the fumarafce only when heated to above 
220°. B. B. 

Condensation of Ketonic Acids with Bifeasic Acids, By R. 
Erma and G. Parker (Ber., 22, 2104—2106; compare this vol., 
pp. 592 et $ey .).—When a mixture of pyruvic acid, sodium succinate, 
and acetic anhydride, in molecular proportion, is heated on a 
water-bath, the colour rapidly darkens, and after some time carbonic 
anhydride is evolved and an acid having the composition CgHgOs is 
formed. This compound occurs together with acetic acid in the 
distillate obtained on steam-distilling the product of the reaction, 
and crystallises from water in very large, thin, colourless, transparent 
prisms, melts at 94°, is volatile at the ordinary temperature, has a 
very characteristic odour, and is sparingly soluble in cold water. 
Experiments are in progress having for their object the isolation of 
the first product of the condensation, which, by the elimination of 
carbonic anhydride, is converted into the acid CgHgOs. * 

Oxidation of Elrucie Acid. By L. Urwautzo Ohem. 
Soc., 1889, 21,13—17; and Jjer. Ohem 39, 334j^~To an alkaline 
solution of erucic acid, potassium permanganatdesolation was gradu¬ 
ally added, and the product of the reactJP n decomposed with 
sulphuric acid; in this way dikydroxybelienM 0 was 

obtained, melting at 127°, This acid, when ideated with phosphorus 
triiodide, gave iodobehenic acid, which yielded behenic acid on reduc¬ 
tion with zinc and hydrochloric acid. * B. B. 
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Action of Malic Acid on Ammonium Molybdate. By D. 

Gernez (Oimpt. rend,, 109, 151—154).—A solution of 1*1165 gram 
of lsBvogyrate malic acid in 12 c.e. of water was mixed with increas¬ 
ing quantities of ammonium molybdate and the rotatory power at 17° 
determined in a tube 105*7 mm. in length. The rotatory power of 
the malic acid solution was —0° 12', and as the proportion of molyb¬ 
date is gradually increased, the rotatory power increases and attains 
a maximum at —5° 19', which is 35 times as great as that of the 
original acid, and corresponds with a solution containing nine equi¬ 
valents of malic acid for each equivalent of the molybdate. As the 
proportion of molybdate is still further increased, the rotatory power 
diminishes, then changes its sign, and afterwards gradually increases, 
a distinct break in the rate of change being observed when three equi¬ 
valents of the acid are present for each equivalent of the salt. With 
from three to two equivalents of acid per equivalent of molybdate, the 
increase in rotatory power is proportional to the quantity of molybdate 
added. The rotatory power reaches its maximum at +72° 48', which is 
364 times that of the original acid, and corresponds with equal equiva¬ 
lents of malic acid and ammonium molybdate, 0. H. B. 

Oxidation of Ricinoleie Aeid. By V. Diepf (J. Buss, Chem. Soc 
1889, 17—24; and J. pr. Chem 39, 339).—A mixture of two 
isomeric trihydroxystearic acids was obtained by the oxidation of 
ricinoleie acid with alkaline potassium permanganate. B. B. 

Sueeinosueeinie Acid. By A. Baeyer and W. A. Koyes (Ber,, 
22, 2168—2178).—Snccinosnccinic acid can readily be prepared by 
the hydrolysis of ethyl dihydroxy terepbthalate (4 grams) with 5 percent, 
aqueous soda (40 c.c.), and then adding 3 per cent, sodium amalgam 
(35 grams) to the carefully cooled solution; the reduction is complete 
in from 8 to 10 minutes, and the acid separates as a pale yellow, pul¬ 
verulent precipitate on pouring the solution into dilate sulphuric acid 
cooled with pieces of ice. The yield amounts to 60 per cent, of that 
theoretically possible. Buccinosuccinie acid is soluble to the extent of 
1 part in 6600 parts of water at 19*5°, and in solution is gradually 
oxidised to dihydroxyterephthalie acid on exposure to the air; it 
slowly decomposes also into carbonic anhydride and succinopropionic 
acid when allowed to remain in contact with an aqueous liquid 
(compare Herrmann, Abstr,, 1882, 712). When heated for some 
minutes at 200° until the evolution of carbonic anhydride has ceased, 
it is converted into paradiketohexamethylene, which may be purified 
by distillation under reduced pressure and melts at 78° (compare 
Herrmann, loc. cit .). 

On treatment with hydroxylamine, diketohexamethylene yields a 
dioxime , which forms small, colourless crystals, 

melts at 192° when slowly and at 200° when rapidly heated, and is 
moderately soluble in water. Paradiamidohexamethylene , 

is obtained from the dioxime by reduction with sodium and alcohol* 
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It is an oil with a faint ammoniacal odour, and resembles Bamberger’s 
u alicyclic ** tetrahydrouaphthylamines in its properties. The hydro¬ 
chloride is crystalline, and is readily soluble in water but very 
sparingly soluble in alcobol; tbe sulphate crystallises in needles; tbe 
carbonate and nitrite are also described. Tbe platinochloride , 
CeHio^Ha^HsPtClij, crystallises in sparingly soluble, yellow scales, 
and decomposes without previous fusion when heated. The diacetyl - 
derivative, C 6 H 10 (NHAc) 2 , crystallises in needles, melts at 310°, and 
is readily soluble in hot water. 

Diketohexamethylenediphenylhydrazone , C fi H 8 (bF 2 HPh) 2 , is prepared 
by adding a solution of phenylhydrazine acetate to an aqueous solu¬ 
tion of the diketone; a white precipitate melting at about 125° is 
first formed, and this, when crystallised from alcohol, yields small, 
yellow prisms melting at 150—151°. It is a feeble base and forms 
very unstable salts; the hydrochloride , C 6 H 8 (]SVHPh) 2 ,2HCl, for 
example, rapidly loses hydrogen chloride on exposure to the air. On 
reduction with sodium and ethyl alcohol, it is converted into paradi- 
phenylhydrazohexamethylme , C 6 Hio(NH>NH Ph ) 2 , which seems to exist 
in two forms—a solid and an oil. Of these, the former, possibly the 
<^ fumarold ,, modification, is crystalline, melts at 147—148°, is in¬ 
soluble in water and moderately soluble in alcohol, and forms a hydro - 
chloride , crystallising in lustrous, silvery-white scales sparingly 
soluble in water and alcohol, whilst the latter, possibly the “malei- 
nold 99 form, yields a crystalline oxalate having the composition 
C 6 H 10 (]SFH*NHPh) 2 ,0 2 H 2 O4 + H 2 0. 

When a mixture of diketohexamethylene and potassium cyanide is 
treated drop by drop with hydrochloric acid and allowed to remain 
for some time, the cyanhydrin , 0 6 H 8 (0]Sr) 2 (0H) 2 , is obtained. This 
melts at 180° with decomposition, is easily soluble in hot and very 
sparingly soluble in cold water, dissolves readily in alcobol and ether, 
and on hydrolysis with concentrated hydrochloric acid is converted 
into an acid, probably a-dihydroxyhexahydroterephthalic acid. The 
barium salt, C 6 H 8 (OH) 2 (COO) 2 Ba -f 3^H 2 0, crystallises partly in short, 
thick prisms, and partly in concentrically grouped needles, and is 
very sparingly soluble in water. 

Diketohexamethylene does not form a diimide when treated with 
ammonium acetate by Knorr’s method, but is converted into a red, 
amorphous substance, which dissolves in alcohol with a greenish- 
yellow fluorescence, and is in all probability a condensation compound. 
Nor does it seem to form a glycol, since the sweet syrup obtained 
when it is reduced with sodium amalgam is neither crystallisable nor 
volatile, and does not form crystallisable or distillable compounds on 
treatment with acetic or benzoic chloride. It is not attacked when 
heated with acetic anhydride for six hours at 155—165°, and does 
not form definite products either when heated with acetic chloride for 
six hours at 110—120°, or when the white precipitate obtained on 
adding sodium ethoxide to its ethereal solution is treated with acetic 
chloride. These negative results lead the authors to conclude that 
diketohexamethylene has only a very slight tendency to pass into the 
hydroxy-form, and must therefore be removed from the list of 
tautomeric compounds. W. P. W. 
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Dihydroxytartarie Acid. By W. L. Miller (Ber., 22 , 2015— 
2016 ).—Bihydroxy tartaric acid , COOH'C(OH) 2 *C(OH) 2 *COOH, can be 
obtained by decomposing the sodium salt with anhydrous hydrogen 
chloride, the salt being covered with perfectly dry ether. It is a colour¬ 
less crystalline substance, melts at 98° with decomposition, and is 
very readily soluble in water; it yields an orange osazone when 
warmed with phenylhydrazine hydrochloride. F. S. £. 

Reduction of Acids of the Sugar-group. By E. Fischir 
(Ber., 22, 2204—2205).—When a cold aqueous solution of gluconic 
acid is treated with sodium amalgam and neutralised from time to time 
with sulphuric acid, it soon acquires the power of reducing Fehling’s 
solution, owing to the production in considerable qnantity of a sugar 
which yields pure phenylglucosazone with phenylhydrazine, and is in 
all probability dextrose. 

The acid isomeric with gluconic acid which is formed by the action 
of bromine in aqueous solution on mannose (this vol., p. 482) yields a 
well-crystallised lactone, and this, on reduction with sodium amalgam 
in a solution kept as nearly neutral as possible throughout the reac¬ 
tion, is converted into mannose, the yield at the end of an hour 
amounting to 40 per cent, of that theoretically possible. Prolonged 
action of the reducing agent brings about the formation of mannitol 
and consequent disappearance of the sugar. 

Arabinosecarboxylic, mannosecarboxylic, and rhamnosecarboxylic 
acids react similarly with sodium amalgam, and bibasic 'acids of this 
group are also reduced under like conditions; thus saccharic acid 
yields a strongly reducing compound possibly identical with glycn- 
ronic acid. Glyceric, malic, and tartaric acids, however, are not 
reduced to aldehydes on treatment with sodium amalgam, and the 
capacity of acids for reduction by this method seems to be connected 
with their tendency to form lactones. 

These results afford an explanation of the action of sodium amalgam 
on the double lactone of metasaecharic acid whereby mannitol is 
produced (Kiliani, Abstr., 1888, 46), since aldehydes most probably 
form intermediate products of the reaction and would escape detection 
from the fact that the double lactone reduces Fehling’s solution. 

Scheibler (Abstr., 1884, 574) found that saccharin is readily 
reduced by sodium amalgam in alkaline solution; the author has 
examined the product formed when the reduction is effected in a 
solution kept as nearly neutral as possible, and finds that a sugar 
possibly isomeric with rhamnose is formed in considerable quantity. 
The investigation is being continued. W. P. W, 

Perchlorination of Phenol. By L. Hugooteuq ( Oonvpt . rend., 
109, 309—310).—The prolonged action of chlorine on pentachloro- 
phenol is known to yield the derivative C 6 01 6 0, which can also be 
obtained by the action of chlorine on pentachloraniline, and by the 
action of the gas at 110° on anisoil mixed with antimony penta- 
chloride. 

After washing with water and drying, this compound crystallises 
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in colourless or slightly yellowish, quadratic prisms, which melt at 
107—108°, are insoluble in water, and only slightly soluble in alcohol, 
but dissolve readily in benzene and in chloroform. When treated 
with aqueous potash, it yields potassium hypochlorite and pentachloro- 
phenol. It is but slightly attacked by sodium in presence of benzene, 
and is not affected by acetic chloride, benzene in presence of alu¬ 
minium chloride, or zinc powder at 110°. Aniline, when added to 
the cold alcoholic solution, yields a beautiful red colouring matter. 

When heated somewhat above 200°, the compound CsCbO gives off 
chlorine, and after heating for several hours at 210—220° a solid 
product is obtained consisting of a mixture of Julin’s chloride, 0 6 C1 6 , 
and an easily crystallisable substance which melts at 323°, is insolu¬ 
ble in ordinary solvents, and is only slightly volatile at 440°. This 
substance is identical with the perchlorodioxydiphenylene (C 6 ChO\ of 
Merz and Weith. It is very stable, but if heated strongly with 
antimony pentachloride for several hours, it yields chloranil and 
hexacblorobenzeue. 


The complete series of reactions is as follows :—Pentachlorophenol 
yields the compound C 8 C1 6 *0C1, which at 210° loses chlorine, and is 

C Cl 0 

converted into hexachlorobenzene and the compound <q 6 qj 4 q>. The 


latter in presence of chlorine (derived from the antimony chloride) 
yields hexachlorobenzene and chloranil, Chloranil in contact with 


phosphorus pentachloride yields hexachlorobenzene. These reactions 
explain the very frequent formation of hexachlorobenzene during the 
action of chlorinating agents. C. H. B. 


New Glass of Iodated Phenols. By J. Messinger and G. 
Vortmato (Ben, 22, 2312—2322).—When a solution of phenol 
(1 mol.) in aqueous potash (4 mols.) is heated at 50—60° with au 
excess of iodine (4 mols.) dissolved in aqueous potassium iodide, a 
dark violet-red precipitate is obtained having the composition 
C s H 3 I»0. This compound is not crystallisable, is without odour, and 
is insoluble in water and dilute acids, but readily soluble in alcohol, 
ether, benzene, and chloroform, When heated, it sinters at 116°, 
melts at about 157° to a dark-bwwn mass with decomposition, and 
at higher temperatures loses iodine. On distillation with steam, 
iodine is liberated, and the distillate, on keeping, gives a few white 
needles which melt at 138—140° and probably consist of diiodophenoL 
When boiled with aqueous potash, it is almost completely dissolved, 
and the solution on acidification gives a white precipitate of the 
known triiodophenol (m. p. = 154—156°), the filtrate being free 
from iodine. On reduction with sodium amalgam, or with zinc-dust 
in alkaline solution, it is converted into phenol. The authors are 
inclined to regard it as an iodoxydiiodobenzene , C 6 H 3 l 2 ’OL 

The cresols in alkaline solution react in like manner with iodine, 
forming amorphous compounds insoluble in water, dilute acids, and 
boiling aqueous potash, but readily soluble in alcohol and ether. The 
compound from orthocresol is a brown dnodo-derivative, which 
sinters at ]]5° and melts at about 150°; that from metacresol is a 
brownish-yellow £modo-derivative, and melts at above 200°; whilst 
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that from paracresol consists of a mixture of a diiodo - and triiodo- deri¬ 
vative, is brownish-yellow in colour, sinters at 74°, and melts at 90°. 

When thymol (1 mol.) dissolved in aqueous potash (4 mols.) is 
treated with an excess of iodine dissolved in aqueous potassium 
iodide, a brownish-red, amorphous compound is obtained having the 
composition of a diiodothymol. The same compound is also formed 
by the action of iodine on the alkaline solution of Willgerodt’s iodo- 
ihymol (Abstr*, 1888, 940 ; this vol, p. 697). It melts at abont 110° 
with the liberation of iodine, is insoluble in water, sparingly soluble 
in alcohol, and readily soluble in ether and chloroform, retains its 
colour for many months, and when preserved in a dry state in the 
dark, although it decomposes in the conrse of a few hours on 
exposure to light, or when kept in a moist state in a closed flask, 
with the liberation of iodine and formation of a yellow compound. 
This yellow substance is also an iodo-derivative, and is formed when 
the brownish-red compound is boiled with water, aqueous alkalis, or 
aqueous solutions of sulphnrons anhydride, sodium sulphite, or 
sodium thiosulphate. It is without odour, melts at 165°, and dis¬ 
solves in small quantity in boiling aqueous potash, forming a solution 
which, on treatment with iodine, yields a precipitate of the red 
compound; on reduction with either sodinm amalgam or zinc-dust 
in alkaline solution, it is converted into a substance agreeing in 
its properties and melting point (135°) with a specimen ot so-called 
dithymol prepared according to Dianin’s method by the action of a 
solution of iron alum on thymol ( J. Buss. Chem. Soc 14, 135). 
Dianin’s compound does not melt at 165*5°, as stated by him, but at 
135°, and on analysis gives numbers agreeing fairly well with those 
required for a bydroxydithymol. The possible formulae for the red 
and yellow iodo-derivatives are discussed in the paper. 

Potassium iodoxydiiodoresorcinol, OK'C 6 H 2 l 2 *OI, is obtained as a 
violet-red precipitate by treating an alkaline solution of resorcinol 
with iodine dissolved in aqueous potassium iodide. When digested 
with a dilute acid, it yields a red precipitate of iodoxydiiodoresorcinol , 
which dissolves readily in aqueous alkalis and in alcohol and ether. 

Guaiacol. under similar conditions, forms a coffee-brown precipitate 
of an iodo-derivative which sinters at 100°, melts at 125—130°, 
dissolves in hot aqueous potash, and loses iodine in small quantity 
when boiled with water. 

The hydroxybenzoic acids in alkaline solution yield coloured iodo- 
derivatives when treated with iodine. The dwb^o-derivative prepared 
from salicylic acid is a red powder, and dissolves in boiling aqueous 
potash,, forming a solution from which acids precipitate a white, crys¬ 
talline compound melting at 165° and probably identical with the 
known diiodosalieylic acid. Metahydroxybenzoic acid yields a coffee- 
brown tetriodo- derivative, COOH*C 6 HI 3 *OI, whilst the para-acid forms 
a yellow iodo-compound. 

a- and /5-naphthol, under like conditions, are converted into coloured 
iodo-derivatives ; that from a-naphthol is dark-violet in colonr, whilst 
the £-naphthol-qompound is yellowish-green, sinters at 78°, and melts 
at 100°, W. P. W. 
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Dyes derived from Benzidine. By A. Colson (1Ml. Soc , Chim. 
[3], 1, 347—348).—To qninol (8 grams), sufficient alcoholic potash 
is added to form the compound CfiH 4 (OK) 2 , and after the addition of 
an equivalent amount of benzyl chloride, the mixture is boiled for two 
hours in a flask with a reflux condenser, the alcohol is then distilled 
off, the residue after washing with water and ether yields a white 
substance, quinol dibenzyl ether, CfiH^OCB^Ph^, which is insoluble 
in these re-agents: 10 grams of this compound is dissolved in glacial 
acetic acid (10—12 parts), the solution is cooled to 30°, and, after 
addition of nitric acid (f vol.), the mixture is warmed until a limpid 
liquid is obtained; this, on cooling, deposits yellow crystals of the 
nitro-derivative C^H^CVNOa, which melts at 78°, and is soluble in 
ary ether and boiling alcohol. 

By reduction of this nitro-derivative with zinc in alkaline solution, 
a yellow componnd melting at 140°, and a small amount of a base 
soluble in alcohol, are obtained; with dilute hydrochloric acid, the 
latter forms benzidine hydrochloride which yields a tetrazo-derivative, 
C 1 *N' 3 ’C 2 oHx 702 , C 2 oHx 7 02 *N 201 ; this combines with naphtholsulphonic 
acid, salicylic acid, and other phenols to form colours which dye 
cotton in an alkaline bath. T. Gr. 1ST. 

Benzoyl-compounds with Alcohols, Phenols, and Sugars. 

By Z. H. Skeaup ( Monatsh ., 10, 389—400; compare Abstr., 1887, 
228, and 1888, 1296).— Tribenzoylpyrogcdlol , C 6 H 3 (OBz) 3 , 'is formed 
when pyrogallol is mixed with a 10 per cent, solution of sodium 
hydroxide and benzoic chloride in the ratio of 7 mols. of soda and 
5 mols. of benzoic chloride to each hydroxyl-radicle in the pyrogallol, 
the operation being conducted in a flask filled with coal-gas. It 
crystallises from alcohol in beautiful, colourless prisms melting at 
89—90°, and is identical with the compound obtained in an impure 
condition by J^nchbaur ( Annalen , 107, 245), and thought by him to 
be a dibenzoylpyrogallol. A compound containing fewer benzoyl- 
groups and melting at 129—131*5° is obtained simultaneously. Under 
similar circumstances, phloroglucinol appears to give two isomeric 
dibenzoyIphloroglucinols, of which one melts at 163—165°, and is 
readily soluble in benzene; the other melts at 191—195°, and is dis¬ 
solved with difficulty by that solvent. The benzoyl-compounds 
derived from phenol and resorcinol have been previously described 
and are well known. 

Alcohols containing several hydroxyl-groups readily react with 
benzoic chloride in presence of potash, with formation of resinous 
products, insoluble in water and in light petroleum, but readily solu¬ 
ble in and crystallising from hot benzene. Trihenzoylglycerol , 
0*H 6 (0Bz) 3 , when pure, crystallises in colourless prisms melting at 
76—76*5°, Tetrabenzoylerythrite , C4H 6 (0Bz) 4 , crystallises from acetic 
acid in minute crystals, and melts at 186*5—187°. Pentabemoyl- 
mannitol , C$H 9 0 6 Bz 5} appears to exist in two isomeric modifications, 
one of which melts at 70°, the other at 80°. MexabenzoylrmnmUd, 
0«Bt(OBz) 6 , melts at 149°. 

Pmtabemoyl3ie®tro$e % C 6 H 7 0 3 Bz 5; is obtained hy the action of 
benzoic chloride and potash on dextrose. It crystallises from alcohol 
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and melts at 179°, Peniabemoylgalactose crystallises in microscopic 
needles melting at 165°. Tetrabenzoyllevubse melts at 85°. Cane- 
sagar and milk-sugar give hexabenzoyl-derivatives melting at 109° and 
130—136° resDectiyely. Pentabenzoylmaltose melts at 110—115°. 

GL T. M. 

Hexamethylphloroglueinol. By 0. Margttries (MonatsL, 10, 
459—463 ; compare Abstr., 1888, 822). — Having observed its 
resemblance to the hexethylphloroglucinol described by Herzig and 
Zeisel, the author now finds, by careful analysis, that the substance 
obtained by him in an impure condition on treating phlorbglucinol 
with potash and methyl iodide (this vol., p. 497) is not pentamethyl- 
pbloroglucinol but hexamethylphloroglueinol. This conclusion is con¬ 
firmed by the fact that on treatment with a saturated solution of 
hydrogen iodide in sealed tubes at 200°, the compound breaks up into 
a mixture of diisopropylmethane, CHMe 3 ‘CH 3 *CHMe 2 , and isobutyric 
acid, CHMe 2 *COOH. , G. T. M. 

Catecholphthalein. By A. Baeyer and E. Kochendoerfeb (Ber. 9 
22 , 2196—2200).— CatecholpMhalAn, CO<q 6 ^>C[C«H 3 (OH) s ] 2 , is 

obtained when phthalie anhydride (3 parts) is heated with catechol 
(2 parts) and zinc chloride (3 parts) in an oil-bath at 140—150° for 
3 to 4 honrs ; concentrated sulphnric acid and stannic chloride cannot 
he used to bring about the condensation, since they decompose the 
phthalein as rapidly as it is formed. The melt, after cooling, is 
extracted with water, and the solution treated with very dilute 
aqueous soda until it becomes light-blue, then extracted with ether, 
the ethereal solution evaporated, and the residue dissolved in water, 
boiled with charcoal, again extracted with ether, and the ethereal 
solution evaporated to dryness. It is a yellow, uncrystallisable sub¬ 
stance, and is readily soluble in alcohol, and moderately soluble in 
cold water. Alkalis dissolve it with a pure blue, alkaline carbonates 
with a violet, and concentrated sulphnric acid with a red colour. It 
dyes cotton mordanted with iron oxide and alumina, and the shades 
vary from blue to black, hut they are not fast. On reduction 
with zinc dust and aqueous soda, it yields a phthalin resembling 
phenolphthalin in properties. The tetmbenzoyl- derivative, CigHsoOio, 
is formed by shaking an excess of benzoic chloride with a solution of 
the phthalein in about 40 parts of 10 per cent, aqueous soda until 
all odour of the chloride has disappeared. It crystallises in faintly 
coloured needles, melts at 201—202°, and is soluble in alcohol, ether, 
and ethyl acetate. The teiramtrobenzoyl-deviv&tive , C^H^eOisI^, pre¬ 
pared in like manner from mefcanitrobenzoic, chloride and the 
phthalein, crystallises from alcohol and ethyl acetate in small, colour¬ 
less needles. 

Guaiacolphthalem is obtained by heating phthalie anhydride 
(15 grams) with guaiacol (25 grams) and stannic chloride (80 grams) 
at 110—115° for 3—4 hour?. It is an uncrystallisable substance, 
and dissolves in solutions of caustic alkalis and alkaline carbonates 
with a violet, and in concentrated sulphuric acid with a cherry-red 
colour. The acefr/Z-compound is a thick, brown, uncrystallisable oil; 
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tlie dibenzoylrdiQriv&tive, CagH^Os, crystallises in small, pale-yellow, 
cubical forms, is soluble in alcohol, and readily undergoes hydrolysis 
when treated with alcoholic potash. W. P. W. 

Tetranitrophenylmethylnitramine and its Conversion into 
Metaphenylenediamine-derivatives. By P. Van Romburgh 
(Eec. Trav. Ghim 8, 273—282).— TetranitrophenylmethyInitramine , 
CeH(lSr 0 a) 4 'NMe*lSr 04 [=2:3: 4:6:1]. is obtained when either of the 
trinitrodimethylanilines melting at 196° and 154° respectively is 
dissolved in fuming nitric acid, and the solution warmed for some 
time. It crystallises in small, yellowish needles, melts at 145—146°, 
and when boiled with water is converted into trinitromethylnifr- 
amidophenol. Trinitromethylnitramidophenol (compare Abstr., 1888, 
1079) can also be prepared by boiling either of the trinitrodimethyl- 
anilines for a long time with fuming nitric acid or by boiling di- 
nitrodimethylamidophenol with nitric acid of sp. gr. 1*5. It is a 
yellow, crystalline compound, melts at 187—188° with decomposition, 
and is soluble in alcohol, benzene, and water; it is decomposed by 
hot potash with evolution of methylamine. The potassium- derivative 
forms small, anhydrous crystals, is soluble in water and alcohol, 
and explodes when heated. 

Methyl trinity omethyInitramidop heny l ether, [NMeNOa: OMe: (IT(> 2)3 
= 1 ; 3: 2 :4: 6 ], prepared by boiling the nifcramine with methyl alcohol, 
forms yellowish crystals, melts at 99 a , and is not acted on by hot 
nitric acid. The corresponding eihyUderivative melts at 98°, and 
resembles the preceding compound. 

Trinitromethamidomethy Initramido h e mene, 

\mieSO % : N«Me(N0 3 ) 3 = 1 : 3 : 2 : 4 : 6], 

prepared by treating tetranitrophenylmethylnitramine or ethyl tri- 
nitromethylnitramidophenyl ether with a 33 per cent, aqueous solution 
of methylamine in the cold, separates from acetic acid in small, yellow 
crystals, melts at 192°, and is converted into trinitrometaphenylenedi- 
methyldinitramine (m. p. 205°) by nitric acid of sp. gr. 1*5. "When 
’tetranitrophenylmethylnitramine is warmed with an aqueous solution 
of methylamine, trinitrodimethylmetaphenylenediamine is formed. 
Tetranitrophenylmethylnitramme also reacts readily with aniline, 
dimethylaniline, and with ammonia. F. S. 3L 

Oxidation of Aromatic Orthodiamin.es. By F. Kehrmann (JBer,, 
22, 1983—1985).— Diamidotolazinedioarboxylic acid , is 

precipitated as a brownish-yellow, semi*erystaliine compound when 
ferric chloride is added to a hydrochloric acid solution of diamido- 
paratoluic acid, [OOOH : Me : (JSTHah = 1:4:2: 3]. It is insoluble 
in most of the ordinary solvents, but it dissolves in concentrated 
hydrochloric acid with a blood-red coloration, and in dilute alkalis 
with a yellowish-red coloration. Its constitution is either 

OOOH*C s H 3 Me-2T 2 -C 6 Me(lTH 2 ) 2 *CC)OH or 

0obH*0 fl H a Me*IT 3 '0 6 Me (ITHOa-COOH, 
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and the phenazin e-derivative of orthophenylenediamine prepared by 
Fischer and Hepp (this voh, p. 499) is pi'obably analogously con¬ 
stituted. F. S. 3L 

Conversion of Phenylazoresoreinol Ethers into Hydroxy- 
qninohderivatives. By J. Bechhold (Ber., 22, 2374—2384).— 
Paraphenylazoresoreinol methyl ether, f7PkI£r-C 6 H3(GH)(OMe), is 
obtained by methylating para-phenylazoresorcinol. It crystallises 
from alcohol in orange scales, and is soluble in ether and dilute 
alkali. E o aceto-derivatives could be isolated. Paraphenylazore- 
sorcimjl dimethyl ether, ISTPhlN'CsH^OMeX was obtained by further 
methylating the mono-ether. It is soluble in alcohol and ether, in¬ 
soluble in water, and melts at 92°. It forms glistening, red crystals of 
the monosymmetric system showing the axial relations a : 1 : c = 
0-9978 ; 1 : 0-6169, £ =* 68°34 / . 

Paramidoresorcinol dimethyl ether, NH 2 *C 6 H 3 (OMe) 2 , is obtained by 
the action of - stannous chloride on an alcoholic solution of the azo¬ 
ether. It forms a slightly coloured mass of small crystals, is soluble 
in alcohol, ether, and benzene, sparingly so in water, and volatile in 
steam. It, melts at 39—40°. With bleaching powder, it gives a cherry- 
red, with ferric chloride a green, and with farfnrol a yellow colora¬ 
tion. Its hydrochloride forms small crystals and sublimes at 100—110° 
in snow-white needles. The acetyl-derivative, hTB Ac* C 6 H 3 (OMe) 2 , 
forms transparent crystals, soluble in alcohol and melting at 
115—116°. The benzoyl-derivative, NHBz’CgB^OMe)*, on sublimation, 
forms white needles, soluble in boiling alcohol and melting at 173°. 
The thiocarbamide OS[NH*C 6 H 3 (OMe) 2 ] 2 , forms a white mass, in¬ 
soluble in alkalis and melting at 159—160°. The thiocarbimide , 
CSIsT*C 6 H 3 (OMe) 2 , formed together with the thiocarbamide by the 
action of potash' and carbon bisulphide on the azo-compound, forms 
yellow crystals melting at 57°. When the hydrochloride of the azo¬ 
base or the amido-ether is oxidised with chromic acid, methoxyquinone, 
C 6 H 3 0 3 (0Me)[0 : OMe : O = 1 : 3 : 4], is formed. This crystallises 
in yellow needles, melts at 140°, and is identical with that obtained 
by Schweizer [Inaug. Dissert, Berlin, 1888), by the oxidation of orth- 
anisidine. Eo phenylhydrazine-derivative of the quiuone could be 
obtained. 

Paramidoresorcinol methyl ether, N’H 2 *CsH 3 (OMe)-OH, was obtained 
by the reduction of the azo-mono-etber. It crystallises from benzene 
in needles melting at about 137—138°, but was not obtained quite 
pure, as it oxidises so readily when exposed to air. When this 
amido-compound is heated ^with benzoic chloride, benzoic acid is 
among the products of the reaction, and the water for its formation 
being necessarily furnished by the amide renders it probable that the 
amido- and hydroxyl-groups are in the ortho-position to one another, 
and this agrees with the results of Will and Pukall (Abstr., 1887, 
660). 

From the mother liquors of the para-compound orthophenylazoresor- 
cinyl dimethyl ether was isolated. It crystallises from alcohol in orange 
needles, melts at 96—97°, and is not attacked by cold, concentrated 
nitric acid. L. T. T. 
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Action of Stannous Chloride on Salts of Diazohydrocarbons, 
and some Reactions of Diazoimidohydrocarbons. By c. 

Culman and K. Gasioeowski (J. pr. Ghem. [2], 40, 97 — 120). — When 
a concentrated solution of diazobenzene chloride (1 mol. proportion = 
100 grams of aniline) is treated with a cold, saturated solution of 
stannous chloride mol. proportion) and, after keeping for 12 hours 
in the cold, distilled with steam, benzene (6—6*5 grams), chlorobenzene 
(13—15 grams), diphenyl (2—2*3 grams), phenol (9—10 grams), and 
diazobenzeneimide (25—26 grams) are obtained, and aniline (26 grams) 
remains in the acid solution. When the solution employed is much 
more dilute, other conditions remaining the same, the products are the 
same and their respective quantities are the same, excepting that of 
diazobenzeneimide, which falls to 19—20 grams. When the stannous 
chloride is added in the solid state, other conditions remaining the 
same, the products are benzene (11 grams), chlorobenzene (12 grams), 
diphenyl (2*5 grams), phenol (9 grams), and diazobenzeneimide (14 
grams). When a concentrated solution of stannous chloride (1 mol.) 
is employed, other conditions remaining the same, the products are 
benzene (13—14 grams), chlorobenzene (2—3 grams), phenol 4—5 
grams), diazobenzeneimide (18—19 grams), and aniline (27*5 grams). 
When a very dilute solution of diazobenzene chloride (1 mol. = 100 
grams of aniline) is treated with solid stannous chloride (3 mols.), 
benzene (84—36 grams), diphenyl (4 grams), and a solid, grey, basic 
substance are formed. _ 

Diazobenzene sulphate (lm^ aniline), in presence 

of excess of sulphuric acid, is decomposedTT)^stannous chloride^ (£ 
mol.), yielding benzene (6—7 grams), diazobenzeneimide (24—25 r 5 
grams), phenol (22—*25 grams), aniline (39 grams), and small quantities 
of chlorobenzene. Under the same conditions, but employing only 
the calculated quantity of sulphuric acid, benzene (6 grams), phenol 
(20 grams), and diazobenzeneimide (23 grams) are obtained. 

When a dilute solution of diazobenzene formate (1 mol. = 100 
grams of aniline) and excess of formic acid is treated with stannous 
chloride (mol.), benzene (12—13 grams), chlorobenzene (2—3 
gx^ams), diphenyl (8—9 grams), and diazobenzeneimide (8—9 grams) 
are obtained ; in more concentrated solutions the products are benzene 
(14grams), chlorobenzene (2 grams), diphenyl (9*6 grams), and diazo¬ 
benzeneimide (7 grams). 

When a solution of diazobenzene chloride (1 mol. *= 100 grams of 
aniline) is mixed with excess of soda and then treated with stannous 
chloride mol.), benzene (9 grams), phenol (45 grams), and diazo¬ 
benzeneimide (10 grams) are formed ;*the products are the same 
when soda, just sufficient to make the solution alkaline, is employed, 
but the yield of phenol (50 grams) is somewhat larger. 

Ortbodiazotoluene sulphate (1 mol = 100 grams of orthotoluidine) 
when treated with a solution of stannous chloride (^ mol.),yields toluene 
and chlorotoluene (together 9—11 grams), diazotolueneimide (20—21 
grams), orthocresol (12—13 grams), orthotoluidine (26 grams), and 
resinous products. When orthodiazotoluene chloride is employed, the 
products are toluene (6 grams), chlorotoluene (14 grams), diazo¬ 
tolueneimide (19 grams), and cresol (10 grams). 
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Paradiazotoluene sulphate when treated in like manner yields 
toluene and chlorotoluene (together 10 grams), diazotolueneimide 
(19 grams), and cresol (12 grams). 

/3-Diazonaphthalene sulphate (= 100 grams naphthylamine) under 
the same conditions yields ^3-diazonaphthaleneimide (10—11 grams), 
naphthalene {11—12 grams), /3-naphthol, and resinous products. 

Diazoisobutylbenzene (= 50 grams isobutylamidobenzene), when 
treated with stannous chloride (J- mol.) in like manner, is decomposed 
into isobutylbenzene (10—11 grams), isobutylphenol (26—27 grams), 
and isobutylamidobenzene (6 grams). 

Symmetrica] tribromaniline (m. p. 119—120°) is formed, with 
evolution of nitrogen and hydrogen bromide, when bromine in excess 
is gradually added to well-cooled diazobenzeneimide. Tribromo- 
orthotoluidine (m. p. 105—107) and tribromoparatoluidine (m. p. 
112°) are obtained when the corresponding diazotolneneimides are 
treated in like manner. 

Paranitrodiazobenzeneimide (m. p. 71°) is formed when nitric acid 
of sp. gr. 1*4 (2 parts) is gradually added to well-cooled diazobenzene- 
imide; the yield of the pure compound is 30 per cent, of the diazo- 
imide, hut when nitric acid of sp. gr. 1*4 (2 parts) and concentrated 
sulphuric acid (1 part) are used the yield is about 37 per cent. 

P. S. hT. 


Substitution of the Azo-group for Ketonic Oxygen. By T. 
Ctfstitts (Ber 22, 2161—2164).—When diketones or compounds 
which contain a ketonic group in a ring of carbon or carbon and 
nitrogen atoms are treated with hydrazine hydrate, a substitution of 
the hydrazo-gronp, NoH 25 for the oxygen of the ketonic group takes 
place; thusbenzil yieldshvdrazobenzil, COPh*CPh(F 2 H 2 ),anddihydr- 
azobenzil, hr 2 H 2 lCPh- 0 PhrN 2 H 2 3 and isatin forms hydrazoisatin, 


C(N 2 H 2 ). 

c 6 h 4 -f 


>OOH } 


uuder these conditions. These compounds are almost colourless, and 
most probably contain the radicle NH*KH and not N\NH 2 , inasmuch 
as on distillation nitrogen is eliminated; thus hydrazobenzil and hydr¬ 
azoisatin on distillation yield respectively benzyl phenyl ketone and 
psendoxindole or oxindole. The hydrazo-compounds when shaken with 
mercuric oxide in a cold benzene solution are oxidised to ketazo-deriva- 
tives in which the ketonic oxygen-atom is replaced by the azo-gronp. 

]N 

Ketaaodijphenyl ketone , COPh*CPh<( n_, is readily obtained in 

theoretical quantity by shaking a cold benzene solution of hydrazo¬ 
benzil with mercuric oxide. During the reaction, the colourless 
solution of the hydrazo-compound changes to deep orange- 
red, and after filtering from the mercury and evaporating the 
benzene solution in the cold, a golden-yellow residue is obtained, 
which crystallises from ether in large, transparent, rectangular, brick- 
red tables, melts at 63° with decomposition, explodes when rapidly 
heated above its melting point, and, as determined by Baoult’s method 
in a benzene solntion, has a molecular weight of 198*5—213. Ketazo- 
diphenyl ketone effervesces when treated with acids, decomposes with 

vomitYi. 4 4 
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the elimination of nitrogen and decolorisation when boiled with 
water, and on treating its cold ethereal solution with iodine it gives 
off gas violently, thus resembling the diazo-fatty compounds. 

Dihydrazo-d'erivatives such as dihydrazobenzil or dihydrazodiacetyl 
do not yield stable diketazo-corapounds, but the whole of their 
nitrogen is eliminated when their solutions in cold benzene are shaken 
with mercuric oxide; thus, on treatment with mercuric oxide, di¬ 
hydrazobenzil is decomposed with the formation of tolane. 

W. P. W. 

Sodium Phenylhydrazine. By A. Michaelis (Annalen , 252, 
266—270 ).—Sodium phenylhydrazine (Abstr., 1886,1025) is most con¬ 
veniently prepared by the following process. A retort half filled 
with phenylhydrazine (100 grams) is heated at 130—140° in a paraffin 
bath; clean sodium (18*5 grams), which has been scraped and cut up 
under petroleum, is added in small portions at a time. Dry hydrogen 
is now passed through the retort, and the temperature is raised to 
160°. The excess of phenylhydraziue, together with the aniline formed 
during the reaction, are removed by heating the contents of the retort 
at 180°, under a reduced pressure of 200 mm. On cooling, the retort 
is broken, and the product is dropped into absolute ether or benzene. 

w. c. w. 

Action of Alkyl Bromides and of Benzyl Chloride on Sodium 
Phenylhydrazine* Preparation of Unsymmetrical Secondary 
Phenylhydrazines, By B. Philips {Annalen. 252, 270—300).— 
Unsymmetrical or a-ethyl phenyl hydrazine, NEtPh-NHs, formed by 
the action of ethyl bromide on sodium phenylhydrazine in presence 
of benzene, has been previously described by E. Fischer, who obtained 
it by the reduction of phenylethylnitrosamine. Benzaldehyde acts on 
this compound forming benzylidenethylphevylhydraziue, 

NEtPh-NiCHPh; 

the product only separates out when the mixture is cooled down 
below 0° for some hours; on recrystallisation from alcohol, the pure 
compound is obtained in needles ; it melts at 49°. Diphenylethyl - 
fliiosemicarbazide , NEtPh , NH*CS\N'HPh, is deposited in colourless 
crystals when an alcoholic solution of equivalent quantities of 
a-ethylphenylhydrazine and phenyithiocarbimide is warmed for a few 
minutes and then allowed to cook This compound melts at 149° and 
iB insoluble in ether and only sparingly soluble in hot alcohol. 

DiethyIpheny lazouiuw iodide , NEtaPhPNH*, is formed by the action 
of ethyl iodide on «-ethylphenylhydrazine ; and is deposited as a white 
crystalline powder, when ether is added to the crude product; it 
melts at 145° and closely resembles the corresponding chloride and 
bromide which have already been described by E. Fischer (Abstr., 
1878, 302},^ 

Diethyldibenzyldiamidotriphenyl methane appears to be formed 
when a mixture of benzaldehyde, benzyl chloride, and a solution of 
^-ethylphenylhydrazine in benzene is heated at 180° in sealed tubes. 
<*-EfchyIphenylhydrazine yields a monacetyl-derivative, which crystal¬ 
lises in needles and melts at 80°. The properties of at-isopropyl- 
phenylhydrazine, isobutyl-, isoamyl- and benzylphenylhydrazines, 
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and their derivatives have already been described by the author 
(Abstr., 1887, 1104). Acetylisopropylphenylhydmzine crystallises in 
needles and melts at 101*5°. BiphenyUsopropylthiosemicarbazide crystal¬ 
lises in colourless monoclinie plates aib:c — 1*2634 : 1 : 1*0487, /3 = 
76° 82' 30% Diisopropyldiphenyltetrazone melts at 79°. Ko crystal¬ 
line compounds of aldehydes or ketones with isopropylphenylhydrazine 
conld be obtained. Aeety lisobutyIph enylhydraziae melts at 113—114°. 
Biphenylisobutylthiosemicarbaside melts at 140° and diisobutyldiphenyl- 
tetmzone at 106—107°. The acefy 2-derivative of fi&-isoamylphenyl- 
hydrazine melts at 125°, the thiosemicarbazide at 160% and diiso- 
amyldiphenyltetmzone at 86*5°. The- alcoholic solution of the tetr- 
azone is decomposed by heat. ot-Benzylphenylhydrazim melts at 26° 
and cannot be distilled without decomposition, even in a vacuum. 
With benaaldehyde, it forms a crystalline condensation product which 
melts at 111°. Biphenylbenzylthiosemicarbazide forms monoclinic 
crystals a :b : c = 1*31075 : 1 : 1*68361, j3 = 62°*41' 5". 

Benzyl chloride acts on a-benzylphenylhydrazine forming di¬ 
benzyl phenylazoniu'm, chloride , ]SrPh(C 7 H 7 ) 2 Cl , NH 2 ; this crystal¬ 
lises in white needles and is freely soluble in water. It melts at 
153—154°. The constitution of the condensation products of pheuyl- 
hydrazine with aldehydes has been previously discussed (loc. cit.). 

In the secondary unsymmetrical hydrazines the hydrogen m ihe 
amido-gronp cannot be displaced by sodium or potassium. When 
sodium acts on a secondary unsymmetrical hydrazine, a complicated 
reaction takes place-resulting in the formation of a primary hydrazine. 

W. 0. w. 

Action of Acid Chlorides and Anhydrides on Sodium Phenyl- 
hydrazine. By F. Schmidt ( Annalen , 252, 300—317)—Acetic 
anhydride reacts energetically with powdered sodium phenylhydra- 
zine suspended in ether The crude product is washed with ether, and 
the- residue repeatedly extracted with chloroform. On evaporating 
the chloroform, fi-acetylphentjlhydrazine crystallises in silky needles or 
plates. It melts at 128*5°. Acetic chloride acts on sodium phenyl- 
hydrazine suspended in ether, forming the preceding compound and 
,«-/3 -diacetylphenylhydrazine, NPiiAcrNHAe. The latter crystallises 
in colourless needles or plates, melts at 107—108°, and is freely 
soluble in alcohol* chloroform, and in hot water. 

AcetylhenzyUd&neplienylhydrazone^ NPhAc'N^CHPh, is prepared by 
heating benzy lidenepheny Ihydrazone with twice its weight of acetic 
anhydride in- sealed tubes at 190—200°., The product is poured into 
water and recrystallised from alcohol. The compound crystallises in 
needles, melts at 122° and is freely soluble in chloroform. The 
hydrochloride of aeetouephenylhydrazore is deposited in nacreous 
plates, when absolute ether is added to an alcoholic solution of 
aeetonephenylhydrazone containing a small quantity of strong hydro¬ 
chloric acid. The hydrochloride melts at 142% is freely soluble In 
alcohol, and is decomposed by water. The hyth'dbt omids- melts at 132° 
with decomposition. 

, ft-Butyrylphenylhydrazin e, prepared by the action of butyryl 
chloride on sodium phenylhydrazine, melts at 113—114°. It is» freely 
.soluble in ether, alcohol, chloroform, and hot water. The isomeric 

4 i 2 
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^-compound appears to "be formed at the same time in small quantities, 
bat was not isolated. Butyrylbenzylidenephenylhydrazone is prepared 
by the action of normal butyric anhydride on benzylidenephenyl- 
hydrazone at 270°; it melts at 113*5° and is freely soluble in alcohol 
and ether. 

In order to prepare a-benzoylphenylhydrazine, the sodium phenyl- 
hydrazine from 60 grams of phenylhydrazine and 8 grams of sodium 
is ground to powder under dry benzene, and brought into a 1^-litre 
flask; sufficient benzene is added to bring the volume of the 
liquid up to half a litre. The flask is surrounded by ice until the 
benzene begins to solidify; a mixture of 45 grams of benzoic chloride 
and 60 grams of benzene is then added in portions of 2 c.c. The flask 
is well cooled before each fresh addition of benzoic chloride. When the 
reaction is complete, the benzene is removed by distillation, and the 
residue is extracted with ether. *-Benzoylphenylhydrazine dissolves, 
but the greater portion of the ft- and a/3-benzoylphenylhydrazine 
remains undissolved. In the course of some days the ethereal solution 
deposits crystals of ft - and -z/3-benzoylphenylhydraziues. The mother- 
liquor is saturated with carbonic anhydride to precipitate phenyl¬ 
hydrazine, the filtrate is evaporated to remove the ether, and the 
residue is poared into water and converted into sulphate. This salt 
crystallises in needles, and its solution is decomposed by sodium 
carbonate, yielding the free base. oc-Benzoylphenylhydrazine melts at 
70°, and is freely soluble in ether, alcohol, and chloroform. The 
hydrochloride and sulphate are sparingly soluble in water containing 
free acid; the hydrobromide and nitrate are freely soluble. The 
sparingly soluble sodium salt is decomposed by water. ^-Benzoyl- 
phenylhydrazine unites with acetone, acetophenone, and benzaldehyde 
to form compounds melting respectively at 115*5°, 124°, and 122°. 
The semicarb azide, l^PhBzNH’CO'NHs, melts at 202° and the 
semicarb azide at 310°. W. O. W, 

Action of Phenylhydrazine on Tetrachloracetone. By 
S. Lew and JB\ C. Witte ( Annalen , 252, 343—349).—A compound 

of the composition, C i5 Hi 2 N 4 (probably is 

formed when an alcoholic solution of symmetiical tetrachloracetone 
is boiled with phenylhydrazine. This substance crystallises in golden 
scales, and is freely soluble in the ordinary solvents. It melts at 
126—127°, and boils above 300° with partial decomposition. 

Fuming nitric acid converts, it into a yellow, crystalline com¬ 
pound, Ci 5 HioN 6 0 6 . The new product is soluble in hot acetic acid and 
in warm chloroform, and melts at 234—235° with decomposition. 

w. c. w. 

Orthoparadinitrophenylphenylhydrazine, Dinitroso- and 
Nitronitroso-azobenzene. By 0. Wilegerodt and B. Hermann 
(/, pr. Ghem . [21, 40, 252—255).—The preparation of ortkoparadi - 
mtrophenylpJienylhjdrnzine (dinitrohydrazobenzene) has been already 
described (Abstr., Iti88, 829) ; prolonged heating must be avoided. 

Binitrosoazobenzene (loo. cit.) may also be prepared by heating 
dinitrohydrazobenzene with alcohol in a reflux apparatus for 12 hours; 
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also "by mixing a solution of phenylhydrazine hydrochloride in 
dilute alcohol with caustic alkali or alkaline carbonate, and add¬ 
ing an alcoholic solution of *-dinitrochlorobenzene. It melts at 
178°, and at 140° sublimes in nearly white needles, which also melt 
at 178°. 

Nitronitrosoazobenzene, Ph^ 2 *C6H 3 (N0)*N0 2 , obtained by heating 
*-dinitrohydrazobenzene with glacial acetic acid, crystallises in yellow- 
needles melting at 175° ; its sublimate melts at 160°. When heated 
with aqueous potash, it is converted into a phenol of higher melting 
point. A. G. B. 

Unsymmetrical Secondary Aromatic Hydrazines containing 
TJnsaturated Alcohol Radicles. By A. Michaelis and C. Claesssn 
(Ber., 22, 2233—2240).— Unsymmetrical allylpkenylhydrazine , 

NH^NPh’CaHs, can he prepared by the reduction of allylpkenylnitros- 
amine with zinc-dust and acetic acid, and together with about 5 per 
cent, of the symmetrical compound, by the action of allyl bromide on 
sodium phenylhydrazine, whilst it forms two-thirds of the product 
obtained by the action of allyl bromide on phenylhydrazine under 
the conditions employed by Fischer and Knoevenagel (Ahstr., 1887, 
932) ; the best yield is obtained by the second method. It is a 
colourless oil, and boils at 198° with slight decomposition under 
a pressure of 183'5 mm., at 183° under a pressure of 140 mm., and at 
177° under a pressure of 109’5 mm. It reduces Fehling’s solution on 
warming, and is readily soluble in dilute hydrochloric acid, yielding 
a solution which does not give the pyrazol in e-reaction with aqueous 
potassium dichromate. When shaken in ethereal solution with 
yelloM mercuric oxide, it is readily oxidised with the formation of 
a yeww, pungent compound which is volatile with steam, and yields 
an intense and persistent bine colour when its solution in dilute 
hydrochloric acid is treated with aqueous potassium dichromate. 
The hydrochloride , hrH 2 fc I^Ph , CaH 5 ,HCl, crystallises in white, silky, 
matted needles, melts at 137° and is readily soluble in water; the 
benzoyUde rivative, 1NB Bz*NPk*C 3 H 5 crystallises from alcohol in 
needles and melts at 139°; the thiosemicarbazide, 
NHPh-CS*NH*NPH"C 3 Hfi, 

crystallises from alcohol in very slender, matted needles and melts at 
103°. 

BemyU&enallylphenylhydrazone> CHPh!l^*NPl]*C 8 Bl 5 , crystallises in 
colourless needles, melts at 52° and is readily soluble in ether and hot 
alcohol. 

Biallyldiphenyltetrazone , C 3 H 5 *!N‘Ph*H“.F*NPh’C 3 H 6 , obtained by the 
action of dilute aqueous ferric chloride on allylpbenylhydrazine, melts 
at 86° with decomposition and is readily soluble in ether and hou 
alcohol. 

Unsymmetrical cinnamylphenylhydrazine, NH 2 *NPh*CH 2 *CHlCHPh, 
is formed by the action of sodium phenylhydrazine on the product 
obtained by boiling cinnamic alcohol for half an hour with hydro- 
bromic acid containing 47'8 per cent, of hydrogen bromide. It sepa¬ 
rates from ether in lustrous crystals, melts at 54°, is readily soluble 
in ether and alcohol, sparingly soluble in light petroleum, and in ethereal 
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solution readily reduces yellow mercuric oxide with the formation of 
a feebly basic compound resembling that obtained from allylphenyl- 
hydrazine under like conditions. W. P. W. 

Action of Phenylhydrazine on Phloroglucinol and Resor¬ 
cinol. By A. Baeyer and .Kochendoerfer (Ber., 22, 2189—2195).— 
When phloroglucinol is dissolved in a small quantity of absolute 
alcohol, treated with three molecular proportions of phenylhydrazine, 
and the mixture allowed to remain in the dark for 24 hours, crystal¬ 
line aggregates of an additive compound, 06H 3 (0H) s ,3]SrHPh*NH2, 
separate and are purified by washing with cold benzene until the 
odour of phenylhydrazine can no longer be detected. This compound 
melts at 78—83°, is unstable, and decomposes into its constituents on 
treatment with alkali in the cold. 

Disphenylhydrazophe7iolfiB.*0 6 Kz(^lEL t '^'H 1 P]i) i [OH: (NHvNHPh) 2 
= 1:3:5], is obtained when either the additive compound sus¬ 
pended in a small quantity of absolute alcohol or the mixture of 
phloroglucinol, phenylhydrazine, and alcohol employed in its prepara¬ 
tion is allowed to remain for from four to six days in a well-closed 
vessel at the ordinary temperature; solution of the additive com¬ 
pound at first takes place, the liquid then becomes dhrk-orange or 
brown, and finally the hydrazophenol crystallises in prismatic forms. 
It crystallises from toluene in aggregates of colourless needles, melts 
at 143—144°, becomes only faintly yellow on exposure to the 
air, and is readily soluble in alcohol and ether. Alkalis dissolve 
it with a yellow, mineral acids with a reddish-yellow colour, and the 
solutions in the latter undergo complete decomposition, on heating. 
Attempts to introduce a third phenylhydrazine residue into the 
molecule have not met with success. The pmtabenzonl- derivative, 
is obtained by adding an excess of benzoic chloride to 
a solution of disphenylhydrazophenol in 10 per cent, alqueous soda. 
It crystallises from alcohol in well-formed white prisms, melts at 176°, 
is moderately soluble in alcohol, insoluble in water and dilute aqueous 
alkali, and is hydrolysed by prolonged boiling with {concentrated 
aqueous soda. 

Disjphenylazophenol, OH-CeHa^sPh^ [OH: (N 2 Ph) 2 = 1:3: 5], is 
formed when disphenylhydrazophenol in alcoholic solutionlis oxidised 
by means of alcoholic ferric chloride. It crystallises from 'chloroform 
in beautiful, red, blunted needles, which show a steel blue 1 colour by 
reflected light, melt at 176—177°, and dissolve readily in alcohol and 
ether, but less readily in chloroform. When heated with aqueous 
soda it dissolves, and the solution, on cooling, deposits golden scales 
of the sodium- derivative; this is decomposed on treatment with water. 
The bmzoybde rivative, is obtained by the action of benzoic 

chloride on the sodium salt dissolved in dilute soda. It crystallises 
from chloroform in slender, feathery, red needles, sinters at 138°, 
melts at 148—150°, and is'readily soluble iu ethyl acetate, moderately 
soluble in alcohol and ether, and insoluble in dilute aqueous soda. 

When resorcinol in alcoholic solution is treated with two molecular 
proportions of phenylhydrazine, an additive-compound, CeH 4 (OH) 3 -f* 
2 PhJ^H*NH 2 is obtained, which ciystallises in slender, white, satiny 
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needles, melts at 76°, and is readily soluble in alcohol and ether. It 
decomposes with the formation of a brown, viscid mass on exposure 
to light and air, and is converted into its constituents when treated 
with aqueous soda or even water. Experiments undertaken with the 
object of preparing from this substance a condensation product 
analogous to that formed from the phloroglucinol additive-compound 
have not met with success. W. P. W. 

Inorganic Derivatives of Phenylhydrazine. By A. Michaelts 
(Ber., 22, 2228—2233).— Thionylphenylhydrazone , NHPh*N!SO, is 
prepared by adding thionyl chloride (42 grams) dissolved in twice its 
volume of ether to a carefully cooled solution of phenylhydrazine 
(100 grams) in ether (500 c.c.) ; a vigorous reaction takes place, and 
after removal of the ether by distillation, a pale yellow residue is 
obtained, which is repeatedly washed with water and finally crystal- 
tallised from alcohol. It forms thick, sulphur-yellow prisms, melts at 
105°, decomposes on distillation, but is readily volatile with steam, and 
is easily soluble in ether, chloroform, carbon bisulphide, benzene, and 
hot alcohol. Dilute acids are practically without action on it, but 
on treatment with dilute alkali it decomposes readily and quantita¬ 
tively into phenylhydrazine and the alkaline sulphite. When treated 
with bromine in ethereal solution, it is converted into diazobenzene 
perbromide, the sulphur appearing as sulphuric acid in the filtrate. 
On distillation, it yields a mixture of water, phenyl sulphide, and 
phenyl bisulphide, together with sulphurous anhydride and nitrogen. 

Tkionylethylphenylhydrazone , NEtPhNISO, is obtained when an 
ethereal solution of thionyl chloride is carefully added to a well- 
cook i solution of ethylphenylhydrazine in ten times its volume of 
ethe>\ It is a reddish -yellow oil of peculiar aromatic odour, and 
closely resembles the preceding compound in its properties. It can¬ 
not be distilled without par da l decomposition, but is volatile with 
steam. Dilute acids are practically without action on it, but it is 
readily decomposed by dilute alkali with the formation of ethyl- 
phenylhydrazine and the alkaline sulphite. W. P. W. 

Some Reactions of Phenylhydrazine and of Hydroxyl- 
amine. By E. Fischer {Ber., 22, 1930—1936).— Oxalenediaviidoxime , 

separates in colourless crystals when a 
rapid stream of cyanogen is passed into a concentrated, ice-cold 
aqueous solution of hydroxylamine hydrochloride (1 mol) and potash 
(X mol.), the whole being constantly shaken ; the solution is filtered 
after a time and the filtrate treated again with cyanogen until in. 
place of the crystals a colourless, amorphous compound is precipi¬ 
tated. The yield is about 40 per cent, of the hydroxylamine hydro¬ 
chloride employed. Oxalenediamidoxime crystallises from hot water 
in thick, colourless prisms, melts at about 200° with decomposition, 
and is readily soluble in hot water but only moderately so in hot 
alcohol, and sparingly in ether, chloroform, and benzene. It dissolves 
in cold alkalis, but is reprecipitated by acetic acid; it is readily 
soluble in cold dilute hydrochloric acid, and from the hot concen¬ 
trated acid the hydrochloHde separates, on cooling, in long, colourless 
prisms. The sulphate crystallises from a warm dilute sulphuric acid 
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solution of the base in long prisms. With Fehling’s solution, aqneous 
solutions of the base give a characteristic reddish-brown precipi¬ 
tate of a copper compound; in very dilute solutions, a reddish-brown 
coloration is produced and precipitation occurs only on warming. It 
is completely decomposed when heated with 20 per cent, hydro¬ 
chloric acid, yielding ammonia, hydroxylamine, and a small quantity 
of a compound which is rather sparingly soluble in cold water. It is 
readily soluble in hot acetic anhydride and, on cooling, the diacetyU 
derivative separates in colourless crystals melting at 184° with de¬ 
composition. 

A compound C fl H 6 N 40 2 , probably an azoxime, is formed when the 
diacety 1 -derivative (see above) is boiled for a long time with acetic 
anhydride; it crystallises from hot water in slender needles melting 
at 165—167°. 

When oxalenediamidoxime is treated with excess of cyanogen, 
a colourless, amorphous precipitate is produced; this substance is 
insoluble in water, alcohol, and ether, is decomposed by boiling water, 
and is probably a mixture of oxalenediamidoxime and dicyanogen in 
molecular proportion. 

Methenyljohenylazidine , NH!CHlN 2 H 2 Ph or NH./CH!N 2 HPh, is 
obtained, together with aniline and unchanged phenylhydrazine, when 
phenyl hydrazine (10 grams) is heated at 100 ° for about two 'hours 
with hydrogen cyanide (2 c.c.) and water (5 grams). The yield is 
about 5 per cent, of the hydrazine employed. It crystallises from 
alcohol, melts at about 225° with decomposition, and is insoluble in 
water and only sparingly soluble in benzene and ether but readily in 
hot, dilute hydrochloric acid. The hydrochloride crystallises in 
yellowish needles. The nitrate crystallises in yellowish needles and 
is more readily soluble in hot water than the hydrochloride. The base 
reduces alcoholic ammoniacal 1 silver nitrate solution and yields a 
flocculent nitrosamine which is insoluble in acids and gives Lieber- 
mann’s reaction. 

The compound C 14 H 13 N 3 O 3 is formed when phenyl cvanate is shaken 
with a cold aqueous solution of hydroxylamine; it is insoluble in 
alkalis and does not reduce Fehling’s solution, even on boiling. 

The compound NHPh*CO*ITH*OH is obtained when phenyl cyanate 
is added, drop by drop, to a large excess of hydroxylamine j it melts 
at 140°, is soluble in alkalis, and reduces Fehling’s solution. 

Phenylkydroxythiocarbamide , NHPh*CS'NH‘OH, is obtained when 
phenylthiocarbimide is shaken with a well-cooled aqueous solution of 
hydroxylamine in excess (compare Schifd, this Journal, 1876, ii 285). 
It is a colourless, crystalline compound, melts at 108° with decompo¬ 
sition, and dissolves unchanged in cold alkalis; on boiling the 
alkaline solution, it is completely decomposed and large quantities of 
phenylcyanamide are produced. 

The compound COIS(N 3 HaPk ) 2 separates in colourless crystals when 
carbonyl sulphide is passed into an ethereal solution of phenylhydra- 
zine; it is decomposed at 100 °, yielding hydrogen sulphide, ammonia, 
aniline, diphenylcarbamide, and dipbenylcarbazide. 

Diphenylcarbazide melts at 163—164°, that is 12 ° higher than stated 
by Skinner and Ruhemann (Trans., 1888,551),anddissolves in alcoholic 
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potash with a red coloration, being thereby converted into the com¬ 
pound C 13 H la N 4 0, which crystallises in reddish-yellow needles melting 
at 157° with decomposition. 

The compound NHPh\NH*COOEt is formed when phenylhydrazine 
(2 mols.) is treated with ethyl chloi'ocarbonate ; it melts at 86—87°, 
distils with partial decomposition, and is converted into the corre¬ 
sponding azo-compound by mercuric oxide. 

Carbonyl chloride reacts energetically with phenylhydrazine in 
ethereal solution, yielding diphenylcarbazide (m. p. 163—164°), 
phenylhydrazine hydrochloride, and a comported of higher melting 
point. F. S. K. 

Action of Hydroxylamine on Thiocarbimides. By F, Tiemann 
(Ber. : 22 , 1939—1940; compare preceding abstract).—Hydroxylamine 
reacts with thiocarbimides in aqueous solution at the ordinary tempe¬ 
rature, yielding monosubstituted hydroxythiocarbamides. 

PhenylhydroxythiocarbamidejKHPh'CS-NH-OH, melts at 106°, (Zoc. 
ciZ.),the con-esponding orthotoluyl- derivative, CeHiMe-NH’CS^NH-OH, 
at 92°, and a-naphthylhydroxythiocarbamide, CioH 7 *NH-CS*NH*OH, 
at 116°. 

The hydroxythiocarhamides of the fatty series seem to be less 
stable. 

Monosubstituted hydroxythiocarhamides are decomposed when 
heated, either in the dry state or in solution, yielding sulphur, water, 
and a monosubstituted cyanamide. Orthotoluijlcyanamide melts at 77°, 
the corresponding u-naphthyl- derivative afc 133°. 

The substituted thiocarbamides obtained by treating a-alkyl- 
derivatives of hydroxylamine with thiocarbimides are much more 
stable, but when their aqueous solutions are boiled for a long time 
they are decomposed into sulphur, cyanamide, and the corresponding 
alcohol. 

Phewylmethoxytliiocarbainide , JSTHPh*CS*NH*OMe, melts at 116°, 
the corresponding ethoxy- derivative, NHPh*CS*l$fH # OEt, at 103°, and 
phenylbenzoxythiocarbamvle , NHPh’CS’JSTH'OCvHv, at 115°. 

Phevylhenzoxycarbamide , JSTHPh'CO’NH’OCfH?, is formed by 
the direct combination of phenyl oyanafce (1 moL) and a-benzyl- 
hydroxylamine ; it is very stable and is only slowly decomposed by 
boiling hydrochloric acid, yielding a-benzylhydroxylamine hydro¬ 
chloride. Fl S. K. 

Action of Chlorosulphonic Acid on PhenyltMocarbimide. 

By B. Pawlewski (Ber., 22 , 2200—2202).—When warm phenyl- 
thiocarbimide is treated, drop by drop, with chlorosulphonic acid, a 
yellow compound is foimed, hydrogen chloride being liberated in 
considerable quantity, together with a small proportion of sulphurous 
anhydride towards the end of the reaction. On extraction with 
boiling water, the yellow compound yields two substances, one soluble 
and the other insoluble in hot water. 

The insoluble portion of the product has the composition C 14 H 1( y]Sr 4 S s , 
and is almost certainly identical with Proskauerand Sell's compound 
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< '!-C(NPh.')' > ® (^ is Journal, 1877, i, 67). It crystallises in long, 

yellow, prismatic needles, melts at 149—151°, and is readily soluble 
in alcohol, ether, acetic aeid, benzene, chloroform, aniline, &c. 

The portion of the product soluble in water crystallises in large, 
colourless tables, which effloresce in the air and fall to powder. The 
crystals have the composition S 03 H*C 6 H 4 *NCS + H 2 0; they do not 
melt, but lose water of crystallisation when heated. The compound 
is almost insoluble in alcohol and is sparingly soluble in boiling 
water. W. P. W. 

Ethylene Bases. By S. Gabriel ( Ber 22, 2223—2227).— 
frAnilidoethylphthaliniide, C 8 H 402 *.N , CH 2 *CH 2 , NHPh, is obtained when 
a mixture of bromethylphthalimide (20 grams) and aniline (15 grams) 
is introduced into an oil-bath heated at 150 u ; the temperature 
rapidly rises to 180°, and the reaction is complete at the end of 10 
minutes. It crystallises from alcohol in lemon-yellow, pointed 
needles, melts at 99—100°, and has basic properties. It dissolves in 
aqueous alkalis on warming, and the solution on treatment with a 
quantity of acid equivalent to the aLkali employed yields a viscid 
resinous precipitate which, on standing for a day, changes into a 
friable, crystalline solid. This compound in all probability consists 
of anilidoethylphthalamic acid , C 00 H , C 6 H 4 ‘C 0 , NH , 0 2 H 4 *l!lHPh, since 
it dissolves readily in acids and bases; it crystallises from alcohol 
as a powder, begins to sinter at 100°, melts at 120—130°, and is slowly 
converted into the phthalimide by boiling with water or alcohol. 

.. JSthylenephenyldiairiine, NH^CHa’CHad^HPh, is formed by boiling 
anilidoethylphthalimide with concentrated hydrochloiic acid in a 
reflux apparatus for three hours, cooling, filtering off the separated 
phthalic acid, and evaporating to a syrup. The resulting hydro¬ 
chloride, on decomposition with 33 percent, aqueous potash, yields the 
base which boils at 262—264t°(uncorr.), is miscible with water, forming 
a strongly alkaline solution, and withdraws caifflonic anhydride 
from the air with the production of a crystalline carbonate. The 
hydrochloride, CbH 18 H 2 ,HC1, is neutral towards methyl-orange; the 
hydrochloride, C 8 Hi 2 N 2 ,2HCl, crystallises in light-green needles; the 
hydrobromide, CaH 12 lSr 2 ,2HBr, crystallises from alcohol in long, fiat, 
colourless needles; the picmbe crystallises from acetic acid m fiat, 
yellow tables, and melts at 142—143°; the platinochloride forms 
sparingly soluble fiat needles and tables. 

In addition to /3-anilidoethylphtlialimide, a small quantity of the 
diphthalyl- derivative of diethylenepheny ltriamine, 

HPh(Oa-H:OaH*O0«, 

is also formed by the action of aniline on bromethylphtbalimide. The 
best yield is obtained by beating a mixture of bromethylphthalimide 
(25 grams) and aniline (9 grams) for an hour at 100°, and then for 
a like period at 180°, dissolving the syrupy product in acetic acid 
(40 c.c.), and boiling with water (100 e.e.) for about five minutes ; the 
insoluble brown precipitate is extracted with alcohol to remove any 
resinous matters, and the yellow residue crystallised from acetic acid. 
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It forms flat, sulphur-yellow needles, melts at 210—211°, is sparingly 
soluble in alcohol and has feeble basic properties. It dissolves in 
alcoholic potash on warming, and the solution on treatment with 
hydrochloric acid gives a resinous precipitate from which anilido - 
ethyldiphtkalamic acid , NPh(C 2 H 4 *NH<l 6 H 4 *COOH) 2 , can be sepa¬ 
rated. 

Diethylenephenyliria/tnine , NPh(CH 2 *CHo*]NH 2 )^ is obtained by boil¬ 
ing the diphtbalyl-derivative (5 grams) with hydrobromic acid of 
sp. gr. = 1*49 (20 grams) for two hours in a reflux apparatus. It is 
an oil distilling at a temperature above 300°, is miscible with water, 
combines with carbonic anhydride forming a crystalline carbonate, 
and when heated at high temperatures with hydrobromic (or hydro¬ 
chloric) acid is converted into a mixture of ethylenephenyldiaraine 
and bromethylamine. The hydrobromide , CioHnN 3 ,2HBr, is a colour¬ 
less, crystalline powder soluble in alcohol; the picrate crystallises 
from alcohol in long needles, begins to sinter at 190°, and melts at 
200 —202° with effervescence. W. P. W. 

Selenium Compounds of the Benzene Series. By C. Cha.bri£ 
( Gompt . rend., 109, 182—185).—Selenium tetrachloride reacts with 
benzene, and forms selenium subchloride, Se 2 Cl 2 , and mono-, di-, and 
triehlorobenzenes. It also acts on hydrocarbons of the methane and 
ethylene series, and with amylene, for example, yields amylene dichlo¬ 
ride boiling at 143—148°. 

In presence of aluminium chloride, selenium tetrachloride and 
benzene react with formation of crystalline selenophenol melting 
at 60°, phenyl selenide, and a red oil, which has the composition 
SeaPhs'CeBLtOl, and boils at 240—250° in a vacuum, 

Selenophenol is insoluble in water, but dissolves in alcohol, and 
the solution gives a white precipitate with mercuric chloride; the 
fused substance is attacked by an aqueous solution of mercuric chlo¬ 
ride. 

Phenyl selenide SePh 2 (this vol., p. 41)), which is the chief product 
of the reaction, is an amber yellow liquid, boiling at 227—228° in a 
vacuum; sp. gr. at 20° = 1*450; vapour density by Meyer’s method 
in an atmosphere of nitrogen at 360° = 8*17 (calc., 8‘09). Phenyl 
selenide, unlike methyl selenide, does not combine with alkyl iodides, 
and in this respect it resembles phenyl sulphide. With bromine it 
yields dibromopkenyl selenide (OnHaBr^Se, which crystallises from the 
alcohol in brilliant, white, hexagonal prisms, melting at 112 6 . When 
mixed with hydrogen peroxide and hydrochloric acid, and treated 
with a current of air, it yields a white, crystalline, hydroxychloride, 
OfiH^hSe’CeH^OH, which melts at 145°, dissolves in aqueous potash, 
and when treated with nitric acid yields a compound which crystal¬ 
lises in long needles melting at 188°. 

Selenium, unlike oxygen and sulphur, has no action on benzene in 
presence of aluminium chloride. It reacts with zinc ethyl in the cold, 
yielding a white product, which is analogous to zinc mercaptan, and 
is decomposed by dilute hydrochloric acid, with liberation of a com¬ 
pound having a foetid odour similar to that of Wohler’s ethyl hydro- 
selenide. 
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Selenium, even when heated, has no action on mercury phenyl dis¬ 
solved in benzene, nor on aluminium phenyl dissolved in xylene. 

0. H. B, 

Action of Phosphonium Iodide on Benzaldehyde. By S. 
Litthaueb ( Ber 22, 2144—2148).—When phosphonium iodide 
(10 grams) is digested with benzaldehyde (5 grams) at 100° for 4 to 
5 hours, a mixture of hydrogen phosphide and hydrogen iodide 
escapes on opening the tube, and a product is obtained consisting of 
three substances, one of which is soluble in water. A better yield is 
obtained when the proportion of benzaldehyde is raised to 13 grams, 
and under these conditions hydrogen phosphide is absent from the 
gas evolved on opening the tube. 

Benzijlphosphinic acid , C 7 H 7 *PO(OH)o, forms the soluble con¬ 
stituent of the product. It crystallises from acetic acid in stellate 
groups of prisms, melts at 166°, and is soluble in alcohol,, but insoluble 
in benzene, chloroform, ether, and light petroleum. It liberates 
carbonic anhydride from carbonates. The crystalline silver salt, 
C 7 H 7 *PO s Ag 2 , was prepared^ 

Nitrobenzylphosphinic acid , N0 2 *G 7 H8*P0(0H) 2 , obtained by the 
action of fuming nitric acid in the cold, crystallises in yellow needles, 
decomposes without previous fusion at 217% and is sparingly soluble 
in ether, soluble in alcohol and much water. 

DibenzyIphosphinic acid , P(C 7 H 7 ) 2 CM)H, can be separated from the 
prodact insoluble in water by extraction with aqueous potash, and 
subsequent precipitation with an acid. It crystallises in large, silvery 
scales, melts at 191°, and is insoluble iu water, very sparingly soluble 
in ether, chloroform, benzene, and light petroleum, and soluble in 
alcohol. It neither reddens blue litmus-paper, nor liberates carbonic 
anhydride from carbonates. The potassium salt, PC^HhOsK, and 
silver salt, PCwH^OiAg, are described; the methyl salt, P(0 7 H 7 ) a 0 , 0Me, 
crystallises in tufts of silky prisms, melts at 75°, and is soluble in 
alcohol and light petroleum, 

JDinitrodibenzyIphosphinic acid , P(C 7 H S "N0 2 )20*0H, obtained by the 
action of fuming nitric acid in the cold, crystallises in yellow cubes, 
melts at 210—212°, and is soluble in acetic acid. 

The third constituent of the product, insoluble both in water and 
in alkali, is tribenzylphosphiue oxide. W. P. W. 

Mononitrated Hy droxy benz aldehydes and their Methyl 
Ethers. By F, Tiemann (Ber., 22, 2339—2346).—The author gives 
a resume of the work done on this group of compounds, and shows 
that of the ten possible isomerides of each group, five are known in 
the hydroxy-, and six in the methoxy-group. 

The following table shows our present knowledge of the constitution 
of these compounds :— 
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OH or 

Nitro-hydroxy- 

Nitromethox j benz- 

COH: HO a : OMe. 

benzaldehydes. 
m. p. 

aldehjdes. 
ul. p. 

1:3:2.... 

. 110° 

— 

1:4:2 .... 

. — 

— 

1:5:2 .... 

. 126“ 

89° 

1:6:2.... 

. . 

— 

1:2:3 .... 

. . 

102° 

1:4:3 .... 

. . 

68° 

1:5:3.... 

. 128° 

104° 

1:6:3.... 

.. 166° 

83° 

1:2:4.... 

. — 

— 

1:3:4.... 

. 142“ 

83*5° 


L. T. T. 

The Pour Isomeric Nitrometamethoxybenzaldehyde^s. By 

F. Bibchb (. Ber ,, 22, 2347—2364),—The author has carefully 
examined the three nitrometamethoxybenzaldebydes obtained by the 
action of nitric acid on metainethoxybenzaldehyde. The product of 
nitration is dissolved in boiling benzene, and from this solution 
orthonitrometamethoxybenzaldehyde, [COH : N0 2 :OMe = 1:2:3] 
(m. p. 102°), crystallises out on cooling. The benzene is evaporated 
from the mother-liquor, and the residue distilled in steam, when 
orthonitrometamethoxybenzaldehyde, [COH : OMe : N0 2 = 1 : 3 : 6] 
(m. p. 83°), passes over, and metanitrometamethoxybenzaldehyde, 
[COH : OMe : H0 2 =1:8:5] (m. p. 104°), remains behind, and may 
be crystallised from alcohol. 

The 1:2:3 compound is easily soluble in alcohol, ether, boiling 
benzene, chloroform, glacial acetic acid, and acetone, forms an easily 
soluble hydrogen sodium sulphite derivative, and gives the indigo reac¬ 
tion with acetone and soda. Its oxime is easily soluble in alcohol, ether, 
benzene, chloroform, and alkali, sparingly in boiling water, and melts 
at 170°, The aldehyde is re-formed when the oxime is dissolved in 
caustic soda and sodium nitrite, and then sulphuric acid added. The 
phemjlhydrassone forms orange needles melting at 134°, and easily 
soluble in alcohol, ether, and chloroform. 

Bimethoxyindigo, OMe’CeH^^g^C: C<^^g*]>C 6 H 3 *OMe, is 

formed when a few drops of caustic soda are added to the acetone 
solution of the aldehyde. It crystallises from chloroform in glistening 
blue needles, which fluoresce violet in reflected light. It sublimes in 
thin violet scales. When treated in alkaline solution with potassium 
permanganate or silver oxide, the aldehyde is oxidised to orthonitro- 
metamethoxybenzoic acid, CO OH : : OMe = 1:2:3, which is 

soluble in alcohol, acetone, and boiling water, crystallises in white 
scales, and melts at 251 0 . When digested with ammonia, the methoxy- 
group is displace d by NH 2 , and this by the action of potash is again 
displaced by hydroxyl. The hydroxy-acid thus formed is identical 
with that examined and proved to be the 1:2:3 acid by Griess 
(Abstr., 1879, 246). 

The 1:3:6 aldehyde forms an easily soluble compound with sodium 
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hydrogen sulphite. The oxime is soluble in alcohol, ether, and chloro¬ 
form, and melts at 152°; th e phevylhydrazone forms blood-red prisms 
melting at 154°, and soluble in alcohol, benzene, and chloroform. 
Oxidation of the aldehyde in alkaline solution yields the corresponding 
methoxy-acid melting at 132—133°. ° 

The 1:3:5 aldehyde does not give the indigo reaction,and is scarcely 
volatile in steam. The oxime is more soluble than those of the ortho¬ 
aldehydes, and melts at 148°. The hydrazone crystallises in red 
scales melting at 126°. On oxidation in either acid or alkaline solu¬ 
tions, the aldehyde yields metmitrometahydroxybmzoic acid, which 
crystallises in white needles, begins to sublime at 225°, and melts at 
233°. 

Paranitrometamethoxybenzaldehyde (1:3:4) was prepared both 
by Ulrich’s (Abstr., 1886, 60) and Landsberg’s (Abstr., 188*7, 483) 
methods. It is volatile in steam, and melts at 63°. The oxime forms 
crystals melting at 93°; the phenylhydrazone flesh-coloured needles 
melting at 103°, The corresponding benzoic acid is sparingly soluble 
in boiling water, easily in alcohol, chloroform, and glacial acetic acid, 
and melts at 208°. L. T. T. 

Mixed a-Diketones. By H. Muller and H. v. Pejchmafn' (Ber., 
22, 2127—2133; compare Otte and v. Peehmann, p. 1137).— 
a-Dikefones in which the radicle —CO-CO— is united, on the one 
hand with an aromatic, and on the other with a non-aromatic radicle 
are termed by the authors “mixed ” *-diketones. Such compounds 
can be prepared by decomposing the corresponding oxime by boiling 
with dilute sulphuric acid, as already described in the case of diacetyl 
(Abstr., 1888, 811), but the yield is less satisfactory than in the case 
of the non-aromatic a-diketones. The mixed diketones are yellow, 
oily liquids, which are volatile without decomposition, do not solidify, 
and have a slightly sweet hut at the same time powerful odour. 
Unlike the non-aromatie compounds, they are heavier than, and are 
practically insoluble^ in water, but in their reactions with alkalis, 
diazobenzenesulphonic acid, phenylhydrazine, dec., they closely resemble 
the non-aromatic a-diketones. Under certain conditions, they decom¬ 
pose into an aldehyde and an acid, and in the case of methyl phenyl 
diketone, when treated with potassium cyanide and alcohol by Jourdan’s 
method (Abstr., 1883, 805), the products obtained are benzaldehyde 
and acetic acid. 

Acetylbenzoyl (w-phenyl-^w-diketopropane), COMe-COPh, is ob¬ 
tained from a-nitrosopropiophenone (Abstr,, 1888, 1087) by boiling 
with 30 to 35 times its weight of 5 per cent, sulphuric acid. It boils 
at 164—165° under a pressure of 116 m m„ and at 216—218° under 
the ordinary pressure, has a sp. gr. = 11041 at 14° (compared with 
water at 4°), and dissolves in about 380 parts of water at 20° forming 
a pale-yellow solution. The hydrazone , C^H^O, crystallises ip 
small, yellow needles, melts at 143—145°, and is readily soluble in 
alcohol, benzene, and chloroform ; the osazone , C 2 iH 2 oU 4 , forms yellow, 
granular crystals, melts at 104—105°, and is soluble in ether, benzene, 
alcohol, and chloroform ; the uct-hydrazoxime, 

OH*N:CMe*CPh:N-NHPh, 
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obtained by tbe action of phenylhydrazine on <z-nitrosopropiophenone, 
crystallises from benzene in white needles, and melts at 202°; the 
dioxime, OH*N!CMe*CPh!]S'‘OH, crystallises from dilute alcohol in 
colourless needles, melts at 235—236°, and is soluble in alcohol and 
ether, insoluble in water, chloroform, and benzene. Acetylbenzoyl 
and toluylenediamine dissolved in ether in molecular proportion yield 

N!CMe . ' 

meJhijlph&rttoluquinoxaline, CoH 3 Me< *i D , which crystallises with 

N.CPh 


difficulty, melts at 46—48°, and is readily soluble in the ordinary 
solvents, but insoluble in water. When the diketone is treated 
with 20 parts of water and 2 parts of 10 per cent, aqueous potash 
together with a small quantity of potassium ferricyanide, and the 
mixture allowed to remain for 12 honrs, then heated on a water- 
bath for 15 minutes, and afterwards extracted with hot benzene, 
a substance is obtained (after the evaporation of the benzene), 
which, when warmed with 6 parts of alcohol and 3 parts of dilute 
nitric acid until the colour has become pure yellow, is converted into 
paradiphenyIquinone, C 6 H 2 0 2 Ph 2 . This crystallises from acetic acid 
in orange-yellow scales, melts at 214°, dissolves in concentrated sul¬ 
phuric acid with a reddish-violet, colour, and is sparingly soluble in 
most solvents. On reduction with zinc-dust and acetic acid, it yields 
the corresponding quinol; this crystallises from dilute alcohol in 
colourless cubes, melts at 218—219°, and on oxidation with ferric 
chloride forms first a dark-green quinhydrone, and finally para¬ 
dipheny lquinone. 

Propionylbenzoyl (a>-phenyl-<*w-diketobufane) COEt*COPh, is ob¬ 
tained by the hydrolysis of nitrosobutyrophenone. It is a viscid, 
yellow oil, which boils at 238—240°, has a powerful odour, is readily 
volatile with steam, and is almost insoluble in water. Although stable 
when pure and preserved in well-closed vessels, it decomposes when 
moist, particularly in ethereal solution, with the formation of benzoic 
acid and an aldehyde, probably propaldehyde, 

Phenyldiacetyl (w-phenyl-*-/3-diketobutane), COMe'CO*CH 2 Ph, is 
prepared by boiling nitrosobenzylacetone with 30 to 40 parts of 10 per 
cent, hydrochloric acid, and \ part of ferric chloride for 30 minutes 
in a reflux apparatus, and steam-distilling the product. It is a 
thick, yellow oil of honey-like odour, boils at 175—176°, and has a 
sp. gi\ = 1*0721 at 14° (compared with water at 4°). The osazone , 
CaaHs&Nto crystallises from alcohol in colourless, silky, flat needles, and 
melts at 172—173°. W. P. W. 


Orthotolyl-p-imidobutyric Acid. By B. Pawlewski (Ber., 22, 
2203),—Orthotolyl-/3-imidobutyric acid (compare Knorr, Abstr,, 1884, 
1198), CeH 4 Me-N:CMe*CH 2 ’COOH, crystallises in long, prismatic 
needles, melts at 110—112°, resolidifies at 85—87°, has a sp. gr, = 
1*242 at 20° (compared with water at 20°), and is soluble in alcohol 
and hot water, but almost insoluble in cold water. W. P. W. 
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Action of Orthocyanobenzyl Chloride on Ethyl Sodaceto- 
acetate. By S. Gabriel and J. Hausmann (Ber., 22, 2017—2019).— 
Ethyl orthocyanobenzylacetate , CN'CcH^CHa'CHs'COOEt, is obtained, 
together with very small quantities of ethyl diorthoeyanobenzylaeeto- 
acetate, when ethyl sodacetoaoetate is warmed with orthocyanobenzyl 
chloride in alcoholic solution. It crystallises from hot methyl alcohol 
in colourless needles and plates, melts at 98—99°, and is readily 
soluble in most ordinary solvents. It dissolves unchanged in cold 
concentrated hydrochloric acid, hut when the solution is kept for some 
time, or warmed, it isdecomposedinto a-hydrindone, carbonic anhydride, 
alcohol, and ammonia. 

Ethyl diorthocyanohenzylacetoacetate , CAc(OH2*C R H4*CH)2*COOH, 
crystallises from alcohol in colourless prisms, melts at 120°, and is 
readily soluble in the ordinary solvents. 

CO 

oc-Hijdrindone , C 6 H 4 <(q£ >CH 2 , crystallises in rhombic plates, 

melts at 40°, boils at 243—245°, and is very readily soluble in all the 
ordinary solvents. It has a peculiar odour and a bitter taste; it 
dissolves unchanged in cold concentrated hydrochloric acid and 
with hydriodic acid (b. p. 127°) it yields a crystalline compound 
which is decomposed by water. (Compare next abstract.) 

F. S. K. 


Action of Orthocyanobenzyl Chloride on Ethyl Sodomalonate. 
a-Hydrindone. By J. Hatjsmann ( Ber ., 22, 2019—2026).— Ethyl 
disorthocyanobenzylmalonate , C(CH‘ 2 , C 6 H 4 , CN) 2 (COOEt) 2 , is formed 
together with ethyl cyanobenzylacetate (m. p., 98°; see preceding 
abstract) when orthocyanobenzyl chloride is warmed with ethyl malo- 
nate in alcoholic solution; the two compounds can be separated by 
extracting the crude product with cold hydrochloric acid. It crystal¬ 
lises from alcohol in prisms, melts at 86°, and is readily soluble in the 
ordinary solvents. 

a-Hydrindoneoxime, CaH 4 <g^Q^)>, crystallises from alcohol in 

colourless needles, melts at 146°, and is soluble in alkalis. The 
hydrazone , crystallises from alcohol in colourless prisms, 

turns brown at 120°, and melts at a somewhat,higher temperature; it 
dissolves freely when boiled with most of the usual solvents, and it 
gradually decomposes on exposure to the air. 

A compound, Ci fi HnN, probably orthobenzylenein&ole, is formed 
when hydrindonehydrazone is boiled for a few minutes with concen¬ 
trated hydrochloric acid. It crystallises from alcohol in colourless, 
rhombic plates, and from benzene in needles; it softens and is partially 
decomposed at about 235°, and it is only sparingly soluble in boiling 
ether, alcohol, or benzene. 

A compound, (C u H e )», probably triorthobenzylenebenzene, is obtained 
when hydrindone is heated at 100° for three or four hours with con¬ 
centrated hydrochloric acid. It crystallises from boiling cumene or 
nitrobenzene in small, yellowish needles, does not melt below 280°, 
and is almost insoluble m most ordinary solvents. When,treated with 
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chromic acid in boiling glacial acetic acid solution, it yields a com¬ 
pound which crystallises in slender, lemon-yellow needles. The same 
compound, (C 9 H 6 )», is obtained, together with small quantities of an 
oil, when hydrindone is heated at 230° with hydriodic acid and amor¬ 
phous phosphorus, or when it is distilled over zinc-dust. 

Dichlorindene , C 9 H 6 C1 2 , is formed when hydrindone (2 grams) is 
heated with phosphoric chloride (6*4 grams); it crystallises from 
methyl alcohol in colourless prisms, melts at 29*, and dissolves freely 
when boiled with most of the ordinary solvents. 

Dibromhydrindone , 0 9 H 6 Br 2 0, prepared by treating bydrindone 
(1*3 grams) with bromine (3*2 grams) in chloroform solution, crystal¬ 
lises from alcohol in colourless prisms, melts at 133—134°, and 
dissolves freely in most ordinary solvents when warmed therewith. 

E. S. K. 

Derivatives of Parahydroxyphenylacetic Acid. The Ethereal 
Oil of White Mustard. By H. Salkowski (Ben, 22, 2137—2144). 
—Parahydroxybenzyl cyanide, OH-CeH^CHa'CN*, is best prepared by 
gradually adding the calculated quantity of sodium nitrite in aqueous 
solution to a boiling and strongly acid solution of paramidobenzyl 
cyanide; the yield amounts to 85 per cent, of that theoretically pos¬ 
sible. It forms triclinic crystals, agreeing in tbeir crystallographic 
characters with those of the nitrile obtained by Will and Lauben- 
heimer from the sinalbin present in white mustard seed (Abstr., 1880, 
265), melts at 69—70°, and boils at 330'5° (thermometer in vapour) 
under a pressure of 756*5 mm. On methylation, it yields paramethoxy- 
benzyl cyanide, OMe-O e H 4 *CH 2 *CN, which boils at 286—287° (ther¬ 
mometer in vapour) under a pressure of 761 mm., has a sp. gr. == 
1*10013 at 0°, 1*09346 at 8*5°, 1*08685 at 16*8°, 1*08485 at 19*5", and 
1 *08454 at 20° (compared with water at 4°), and gives a coefficient 
of refraction n D = 1*53175 at 16*8°, and a dispersion % — njy = 
0*0118862. 

Parahydroxyphenylacetamide, obtained by heating ethyl para- 
hydroxy phenylacetate with aqueous ammonia, crystallises in large, 
colourless scales, and melts at 175°. Paravi ethoxypJienylacetamide, 
OMe’CeHi’CH^CONHjj, prepared by the hydrolysis of the cyanide 
with strong sulphuric acid, crystallises from alcohol in lusti'ous scales, 
melts at 188—189°, and is sparingly soluble in cold alcohol, insoluble 
in water. 

Methyl parahydrozypheinjlacetnte is an oily liquid with a peculiar, 
slight, persistent odour; it boils at 310° (thermometer in vapour) 
under a pressure of 760*5 mm., has a sp. gr. = 1*19477 at 0°, 1*18668 
at 10°, and 1*17863 at 20° (compared with water at 4°), and gives a 
coefficient of refraction nn = 1*5338 at 18*5°, and a dispersion 
*— nj) = 0 0117132, The ethyl salt boils at 314° (thermometer in 
vapour) under a pressure of 760*5 mm., has a sp, gr. = 1*13856 at 0% 
1*13047 at 9*5° > and 1*12255 at 18 5° (compared with water at 4°), 
and gives a coefficient of refraction tip = 1*5183 at 20°, and a disper¬ 
sion % — nr> = 0*01071. 

Pcurahydroxybenzylamine , OB'CsHvCH^’NHa 4* H a O, can be pre¬ 
pared by heating paramethoxyphenylacetamide with bromine and 
alkali by Hofmann’s method, and subsequently eliminating the methyl- 
YQL. LVI. 4 Ic 
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group by beating tbe product either with hydriodic or strong hydro¬ 
chloric acid at 130°. The yield is poor, the chief product obtained 
by the action of bromine and alkali on the cyanide being bromoparcb- 
m ethoxyph&nylacetic acid. OMe'CeHsBrCHg’COOH, which crystal¬ 
lises in colourless scales, melts at 114—115°, and is almost insoluble 
in water, readily soluble in alcohol. A second method of preparation 
consists in treating a hot and strongly acid solution of paramido- 
benzylamine (Amsel and Hofmann, Abstr., 1886, 698) with the 
calculated quantity of sodium nitrite. Parahydroxybenzylamine 
crystallises in lustrous, rhombic tables, and melts at 9*5° with 
effervescence. The hydrochloride, CvHghTCbHCl, crystallises in large, 
lustrous tables, and is readily soluble in water and alcohol, and the 
jplatmochhride, (C^HgHO^HaPtCls + 2H 2 0, crystallises in stellate 
groups of flat needles. 

Parahydroxybenzylthiocarbimicle , OH-CeH^C^'NOS, is obtained 
by adding carbon bisulphide to an alcoholic solution of parahydroxy¬ 
benzylamine and subsequently treating it with a solution of mercuric 
chloride. It has all the properties of, and is identical with, white 
mustard oil, has a burning taste, dissolves in dilute alkalis, and is 
insoluble in water. 

Paramidobenzylamine can be prepared by Gabriel’s method (Abstr., 
1887, 1037) from paranitrobenzyl chloride by gently heating it with 
potassium phthalimide. The resulting far an itro b enzy Ip h th alimide 
crystallises from acetic acid in yellow prisms, melts at 174—175°, and 
when heated at 190° with fuming hydrochloric acid is converted into 
paramidobenzylamine and phthalie acid. In addition to the platino- 
chloride, (CvHiol^HCl^PtCl*, described by Amsel and Hofmann 
(.Ber ., 19, 1288), paramidobenzylamine yields a second salt, 

C 7 H 10 N 2 ,H 2 PtCl 6 + H 2 0, 

crystallising in golden-yellow needles. W. P. W. 

Pyranilpyroie Acid and Mesaconilic Acid. By A. Reissert 
(Ber., 22, 2281—2298).—In reply to the criticisms of Anschutz 
(Abstr., 1888, 1092) and Anschutz and Hensel (this voh, p. 2o8), the 
author points out that in his previous work (Abstr., 1888, 694) he 
has regarded pyranilpyrolactone and Gottlieb’s citraconanil as iden¬ 
tical (compare Michael, Amer. Ohem. 9, 180), and employed the 
former in the preparation of the oxidation-product and the latter in 
that of the reduction-products there described, whereas later investiga¬ 
tion shows that the two compounds are distinct. It follows, therefore, 
that the so-called reduction-products of pyranilpyrolactone arc in 
reality those of citraconanil, as Anschutz has pointed out (he. cit). 
The opinion expressed by Anschutz, that pyranilpyroie acid is actually 
mesaconilic acid (Abstr., 1888, 1092) is, however, erroneous, and 
there can be little doubt that in his investigations he employed the 
acid obtained by the condensation of aniline with citraconic acid or 
anhydride. A comparison of the properties of these substances shows 
that, whereas pyranilpyroie acid decomposes partially on drying at 
100 °, dissolves very sparingly in dilute alcohol, crystallises in small, 
and slightly coloured needles, melts at 165°, and forms an indistinctly 
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crystalline silver salt; mesaconilie acid is stable at 100°, separates 
from ether alcohol in white crystals which in the moist state readily 
become bright-red, melts at 175°, and forms an nncrystallisable silver 
salt. Moreover, pyranilpyrolactone crystallises from dilute alcohol 
in colourless, slender, matted needles, melts at 96°, and is extremely 
soluble in alcohol, sparingly soluble in water, whilst citraconanil 
crystallises from dilute alcohol in pale-yellow, long, brittle needles, 
melts at 98°, and is readily soluble in strong alcohol, but practically 
insoluble in water. The difference between the two substances is 
further illustrated by a comparison of the products obtained from each 
by oxidation and reduction. 

A repetition of the oxidation of pyranilpyroic acid with potassium 
permanganate leads to results similar for the most part to those 
pi'eviously described. The oxidation-products consist of oxanilic acid, 
which crystallises in lustrous scales or silky needles melting at 
149—150°, and anilosuccinic acid, whi.ch forms yellowish, lustreless, 
crystals melting at 151—152°. The lustrous crystals of anilo¬ 
succinic acid previously described must therefore have contained 
some oxanilic acid. When heated at 100°, anilosuccinic acid is con¬ 
verted, as stated, into /3-anilopropionic acid with the elimination of the 
theoretical quantity of carbonic anhydride; the acid so obtained melts 
at 153°, and corresponds in its properties with the acid previously 
described. Mesaconilie acid, on the contrary, requires less potassium 
permanganate by one-third for its oxidation, and yields oxanilic acid 
as sole product. 

On reduction with zinc-dust in acetic acid solution, pyranilpyroic 
acid decomposes with the formation of carbonic anhydride, aniline, 
and a small quantity of a liquid acid consisting probably of either 
butyric or isobutyric acid. Mesaconilie acid, on the other hand, is 
reduced in the way described by Anschutz, and the author admits 
that the substances termed by him dihydropyranilpyrolactone, deoxy- 
pyranilpyroic acid, and bromodeoxypyranilpyroic acid, are pyrotartaric- 
anilide, pyrotortaric-anilic acid, and pyrotartarie-parabromanilic acid 
respectively. When pyrotartaric-anilic acid is brominated at the 
ordinary temperature with an aqueous solution of bromine, no tri- 
bromanilide, contrary to the statement of Anschutz and Hensel, is 
formed, and the pyrotartarie-parabromanilic acid obtained melts at 
165° and not at 158—158*5°. 

The condensation compound obtained from citraconanil and phenyl- 
hydrazine has been already described (Abstr., 1888, 695). With 
pyranilpyrolactone, phenylhydrazine yields a compound, CnHnNsOa, 
which crystallises in small, white needles, melts at 158—159°, and 
agrees in its properties with the so-called phenylhydrazide of citra¬ 
conanil. When boiled with aqueous potash, this compound, prepared 
by either method, is converted into a substance which crystallises 
.from dilute alcohol or water in needles, melts at 183°, and is insoluble 
in alkalis and acids. The constitution of this compound, and of the 
substances formed by the action of phenylhydrazine on lactones, will 
form the subject of a later communication. W. P. W. 


4 h 2 



1176 


ABSTRACTS OF CHEMICAL PAPERS. 


Constitution of Benzene. Keduotion-products of Tere- 
phthalic Acid. By A. v. Baeyer. Part II (Annalen , 251, 257— 
311).—In the first part of this research (Abstr., 1888, 1069) the 
author has demonstrated that all the reduction-products of tere- 
phthalic acid exhibit the character of saturated or unsaturated fatty 
acids. They do not resemble benzene-derivatives. The unsaturate’d 
hydroterephthalic acids contain single and double linkings. All the 
10 hydro-acids which are theoretically possible have been prepared * 
The A 1 ' 4 dihydroterepthalic acid, previously described (Abstr., 1888, 
1072) as the primary product of the reduction of terephthalic acid by 
so !ium amalgam, is really the result of a secondary reaction, namely 
th s action of sodium hydroxide on A 2:5 dihy droterephthalic acid. If the 
free alkali is neutralised by carbonic anhydride, during the operation 
of reducing the terephthalic acid, the A 2 5 5 dihydro-acid can be isolated. 

The constitution of the A 215 acid, COOH’HC^Q^'.Qg^CH’OOOHjis 

based on the following facts. The acid is not attacked by sodium 
amalgam at the ordinary temperature. It unites directly with four 
atoms of bromine. Two of the hydrogen-atoms are loosely attached 


* The author gives the following scheme for the constitutions and nomenclature 
of the 10 possible hydroterephthalic acids:— 
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to the rest of the molecule. It is transformed into the A 1:5 dihydro- 
acid by boiling with water, and into the A 1:4 acid by a boiling solution 
of sodium hydroxide. 

The. A 2i5 dihydro-acid exists in two modifications differing in 
solubility and in melting point; these different modifications are 
geometrical isomerides. 

Dihydroterephtkalic acid is deposited from its solution 
in ethyl acetate in monoclinic prisms, a : b : c = 0*98203 : 1 : 1*0188, 
fi = 78° 2', It is moderately soluble in ether, but it requires 310 parts 
of cold water for complete solution. The barium salt crystallises in 
plates and is freely soluble in water; the microscopic prismatic 
crystals of tbe cadmium salt are less soluble. The silver salt forms 
quadratic prisms. A warm solution of the acid readily reduces silver 
nitrate. This reaction and the oxidation of the acid to terephthalic 
acid by an alkaline solution of potassium permanganate distinguish 
this compound from all other reduction-products of terephthalic acid. 
The methyl salt melts at 77° and unites with bromine, yielding a 
dibromide and a tetrabromide. Exposure to a temperature of 100° 
for six hours converts the methyl salt into methyl terephthalate. 

r cis A 3:6 Dihydroterephthalic acid is extracted from the mother- 
liquor from which the cistrans-isomeride has been deposited, by 
agitating it with ether. The two geometrical isomerides closely 
resemble each other in their chemical properties, but the cis-acid and 
its salts are distinguished from the corresponding cistrans compounds 
by tbe greater solubility of the former. 

The A 15 6 dihydroterephthalic acid is formed when the A 2 ' 6 dihydro¬ 
acid is boiled in water, and it is converted into the A 1:4 acid by the 
action of sodium hydroxide. Sodium amalgam at the ordinary 
temperature reduces the A 1 * 5 dihydro-acid to A 2 tetrahydroterephthalic 
acid. Any changes which increase the acid character of the carboxyl- 
group in a non-saturated compound also facilitate tbe reduction of 
the double linkings in tbe compound. The existence of the unstable 
y3-r/-double linking in the methyl salt of the A 116 dihydroterephthalic 
acid accounts for the fact that this crystalline substance spontane¬ 
ously changes into a resinous mass. 

A lJ 4 dihydroterephthalic acid has been previously described ( loc . cit). 
It unites with hydrobromic acid yielding paradibromohexahydrotere- 
phthalic acid. When A 1:4 dihydroterephthalic acid is treated with 
sodium amalgam at the ordinary temperature the greater part of the 
acid remains unchanged, but a small quantity of the two geometrical 
isomeric tetrahydroterephthalic acids (A 2 ) is formed. 

Alcoholic potassium hydroxide converts act! dibromohexahydrotere- 
phthalic acid (Abstr. 1888, 1074) and the dibromide of the A® tetra- 
hydro-acid into A liS dihydroterephthalic acid. This compound unites 
with . hydrobromic acid to form a dibromhexabydro-acid, which 
contains the bromine atoms in the ortho-position. Under similar 
conditions the A 1;4 dihydro-acid yields a para-compound. The A 1;a 
dihydro-acid is easily reduced by sodium amalgam, or by zinc-dust 
and acetic acid, forming both the geometrical isomeric forms of A 2 
tetrahydroterephthalic acid. It appears probable that both the 
double linkings are simultaneously attacked, and a hydrogen-atom 
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attaches itself to each of the carbon atoms united to a carboxyl-group, 
and a new double linking is formed between the two /3-carbon-atoms. 
An analogous change occurs on the reduction of dichloromuconic 
acid to hydromuconic acid. The A ls3 dihydro-acid is transformed into 
the A 1! 4 acid by the action of a boiling solution of sodium hydroxide. 
The barium salt of the A l:S acid is soluble in hot water, and is 
deposited from the solution in glistening needles, on cooling. The 
acid is rapidly oxidised by an alkaline solution of potassium perman¬ 
ganate. The methyl salt is soluble in ether and in light petroleum. It 
crystallises in monoeiinie plates, a : b : o = 2*2408 : 1 : 3*5907, ft = 
87° 13'. Hydrobromic acid slowly attacks the methyl salt and forms 
2 : 3 dibromhexahydroterephthalic acid. On reduction with zinc- 
dust and acetic acid, the dibromo-derivative yields A 2 tetrahydrotere- 
phthalic acid. This acid can also he prepared by the reduction of 
the A 1:3 or A 1:6 dihydro-acid. r cistrantJ A 2 Tetrahydroterephthalic acid 
melts at about 220°, and is much more soluble in water than the 
isomeric A 1 acid. The barium and cadmium salts are also more 
soluble than the corresponding salts of the isomeric acid. The 
methyl salt is crystalline. It melts a little above 0°. The amide 
forms quadratic needles, a : o = I : 2*1505. r cis A 3 Tetrahydrotere¬ 
phthalic acid is soluble in 37 parts of cold water, and melts between 
150° and 155°. The barium, cadmium, and silver salts are amorphous. 
The methyl salt is a liquid. In their chemical behaviour, the two 
geometrical isomerides exhibit the closest possible resemblance ; they 
are both converted into A 1 tetrahydroterephthalic acid by boiling with 
sodium hydroxide solution. 

The following table shows the solubility of the different acids, and 
it also gives the melting points of the methyl salts of these acids 


Parts of cold 
water required 


Hexahydroterephthalic acid,....... 

to dissolve 

1 part of acid. 
1,000 

M. p. of 
methyl salt. 
71° 

A 1 tetrahydroterephthalic acid (la- 
position) .... 

4,000 

39° 

A 2 tetrahydroterephthalic acid (1/3- 
position) .,,,.... 

600 

about 3° 

A 15 8 dihydroterephthalic acid (2^-posi- 
tions).... 

19,000 

85° 

A 1 s 4 dihydroterephthalic acid (2a-posi~ 
tions) ............ 

17,000 

130° 

A 1 ’* 5 dihydroterephthalic acid (la- and 

Imposition) .. 

A 2} 6 dihydroterephthalic acid (2mposi« 
tions) *... 

2,400 

40° 

300 

77° 

Terephthalic acid.................. 

67,000 

140° 


It appears from this table that a double linking in the ^-position 
diminishes, and a double linking in the /3-position increases the solu¬ 
bility of the acid in water. The ^-position tends to raise and the 
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to lower the melting point of the methyl salts of these acids. The 
constitutional formula for benzene proposed by Claus is no longer 
tenable in the light of the results of this research; but the new facts 
can be explained either by Dewar’s, Kekule’s, or the central formula 
for benzene. The author now withdraws his objection to Kekule’s 
benzene formula, which was based on the resistance benzene offered 
to oxidation with permanganates, as he finds that the double linking in 
pbenanthrene resists oxidation by permanganate, whilst the double 
linking in stilbene does not. W. C. W. 

Action of Phosphorus Pentachloride on Ethyl Suceino- 
suceinate. By S. Levy and A. Curchob (Ber., 22, 2106—2114).— 
In addition to paradichlorodihydroterephthalic acid (compare Abstr., 
1888,840), dihydroxyterephthalic acid is also formed by the action of 
phosphorus pentachloride on ethyl succinosuccinate, and constitutes 
about one-third of the product. 

Paradichloroterephthalic chloride , C 6 HoC1 2 (COC1)3, is obtained when 
a mixture of paradichlorodihydroterephthalic acid with 2 molecular 
proportions of phosphorus pentachloride is allowed to remain in the 
cold until the evolution of hydrogen chloride has ceased, and then 
heated in a water-bath for about six hours to complete the reaction. 
,The resulting chlorides of phosphorus are removed by distillation, and 
the residual syrupy liquid heated at 275—295°, at which temperature 
decomposition takes place with the elimination of hydrogen chloride, 
and a liquid distils over which solidifies in the receiver, and consists 
of a mixture of paradichloroterephthalic chloride with a very small 
quantity of an acid readily soluble in water and alkalis, but insoluble 
in light petroleum. The separation is effected by extracting the 
chloride with light petroleum, from which it crystallises in colourless, 
strongly refractive, monoclinic prisms, a : b : c = 1*8450 : 1 : 2*4024, 

= 101° 55', melting at 80*5—81°. The amide> Ca^C^OONH^, 
crystallises from water in colourless needles, does not melt at 300°, is 
insoluble in benzene and carbon bisulphide, and very sparingly 
soluble in boiling water. 

Methyl paradichloroterephthalate (Abstr., 1888, 1091) is formed 
when paradichloroterephthalic chloride is warmed with methyl alcohol. 
It is also obtained when a mixture of methyl paradichlorodihydro- 
terephthalate with 2 molecular proportions of phosphorus penta¬ 
chloride is digested on a water-bath for about eight hours, then 
heated at a higher temperature to remove the chlorides of phosphorus 
by distillation, and finally further heated at 270°, at which tempera¬ 
ture the methyl salt distils over and can be purified by crystallisation 
from light petroleum. Prepared in either of these ways, it is found 
to melt at 136°, and not at 131—132° as previously stated (loo, cit.). 

When paradichlorodihydroterephthalic acid (10 grams), dissolved 
in the requisite quantity of aqueous soda of sp. gr. = 1*12 and the 
solution diluted with water (100 c.e.), is treated with 4 per cent, 
sodium amalgam (170 grams) in large pieces at a time, it is reduced 
to Baeyer’s A 1 - 4 dibydroterephthalic acid (Abstr., 1888,1072 ; compare 
preceding Abstract). The yield of this acid is greatly influenced by 
the duration of the reduction, the best yield, about one-sixth part of 
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the paradichlorodihydro terephthalic acid employed, being obtained 
when the reduction is effected as rapidly as possible by introducing 
the whole of the amalgam at once into the alkaline solution of the 
chlorinated acid. Salicylic acid and a chlorinated compound which has 
not yet been obtained in a state of purity are also formed in the 
reduction of the chlorinated acid. W« P, W. 

Reduction-products of Hydroxyterephthalic Acid. By A. 
Baeyer and P. Tutein ( Ber 22, 2178—2189).—Terephthalic acid is 
best prepared by converting paratoluidine into the corresponding 
nitrile by Sandmeyer’s method, hydrolysing this with sulphuric acid 
diluted with one-third its volume of water, and oxidising the resulting 
paratoluic acid with a 10 per cent, solution of potassium perman¬ 
ganate. The conversion into hydroxy terephthalic acid is best effected 
by a modification of JBurckhard’s method (this Journal, 1877, ii, 836), 
terephthalic acid (20 grams) being nitrated with a mixture of fuming 
nitric acid free from nitoous acid (150 grams) and ordinary fuming 
sulphuric acid (225 grams), the nitro-acid (20 grams) reduced by 
suspending it in concentrated hydrochloric acid and adding tin 
(20 grams) ; the amido-acid produced is then diazotised and boiled 
with water, and the resulting hydroxy terephthalic acid purified by 
conversion into its dimethyl salt which is finally saponified with dilute 
aqueous soda. 

Tetrahydrohydroxyterephthalic acid , 

COOH-C<^~°^>CH-COOH, 

or COOH-CH<qq 2 _ Qg 2 >CH>COOII, is obtained when a solution of 

hydroxyterephthalic acid (2 grams) in the requisite quantity of 
aqueous soda is diluted with 30 to 40 times its volume of water, cooled 
in ice and treated with 3 per cent, sodium amalgam (40 grams) until 
it is no longer fluorescent, and is not precipitated on acidification with 
dilute sulphuric acid *, the acidified solution is then extracted with 
ether, and the ethereal solution concentrated to the crystallising point. 
The yield amounts to more than 50 per cent, of that theoretically 
possible. It crystallises in pale yellow, granular crusts, is readily 
•soluble in alcohol, ether, and aqueous sodium carbonate* less soluble 
iu cold water, gives a bluish-violet colour with ferric chloride, and 
decomposes with the evolution of carbonic anhydride when boiled 
with water. The methyl salt, CsHpC^GOOMe)?, crystallises in stellate 
groups of feathery needles, melts at 75—77°, is soluble in methyl 
alcohol, chloroform, and aqueous alkaline carbonates, and yields a 
violet colour on addition of ferric chloride to its solution. 

Metahetohemhydrolenzoic acid , CH a < OQ 3 * OH^ 0H*COOH, is 

formed when tetrahy dr oh ydroxy terephthalic acid is heated at 
115—120°, but could not be obtained in a crystalline form. Its solu¬ 
tion in water is not coloured by the addition of ferric chloride. The 
sodium salt, C 6 B & 0*CO(JNa, obtained by boiling an aqueous solution of 
tetrahydrohydroxyterephthalic acid until the evolution of carbonic an¬ 
hydride ceases, and then neutralising with sodium carbonate, crystal- 
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lises in very hygroscopic, slender needles. The oxime , C 7 H t o02.‘N*OH, 
prepared by adding powdered tetrahydrohydroxyterephthalic acid to 
a concentrated solution of hydroxylamine hydrochloride, and gently 
warming until the evolution of carbonic anhydride ceases, forms 
small, colourless, regular crystals, melts at 170° with decomposition, 
and is soluble in hot water and alkaline carbonates. The phemjl- 
Tiydrazone , C 7 H 10 O 2 *jNr 3 HPh, formed by adding powdered tetrahydro¬ 
hydroxyterephthalic acid to an aqueons solution of phenylbydrazine, 
and heating in a water-bath, until carbonic anhydride is no longer 
evolved, is a bright yellow, finely granular powder, melts at 125°, is 
readily soluble in alkaline carbonates, does not form an azo-compound 
but is resinified on treatment with alcoholic ferric chloride, and when 
warmed with mineral acids loses a molecular proportion of ammonia 
and is converted into tekraliydrocarbaqolecarboxylic acid , 

i?">C 6 H,-COOH. 

06 - 0-4 

This compound melts at 230°, is crystalline, dissolves in alkaline 
carbonates, and decomposes when heated above its melting point with 
the formation of products which have a faecal odour, and give a red 
colour to a pine-shaving moistened with hydrochloric acid. The 
cycmhydrin , C 7 Hn0 3 *CN, prepared by treating a mixture of ketohexa- 
hydrobenzoic acid and potassium cyanide cooled in a freezing mixture 
with fuming hydrochloric acid, crystallises in colourless, hard, mono¬ 
clinic prisms, melts at 130—140°, is soluble in alcohol and ether, and 
when saponified with concentrated hydrochloric acid is converted into 
the corresponding metadicarboxylic acid , G 6 H&0(COOH) 2 , which forms 
hard, granular crystals, and is soluble in alcohol. 

Benzoxyterephihalic acid, CH 2 Ph’0*C 6 H 3 (C00H) 2 , is obtained by 
boiling an alcoholic solution of benzyl chloride and the sodium salt 
of methyl hydroxyterephthalate in molecular proportion for six 
hours, and saponifying the resulting methyl benzoxyterephtbalate 
with a solution of potassium hydroxide in methyl alcohol. It crystal¬ 
lises in lustrous, slender needles, melts at 230—240°, is soluble in 
alcohol and insoluble in water, and does not give a colour reaction 
when treated with ferric chloride. W. P, W. 

Paracarboxyhydrocinnamie Acid. By 0, Widman (Ber., 22, 
2272—2274),— Baracarboxyhydrocinnamic acid, 

OOOH-CoHa-CH^OHvCOOH, 

is obtained when cumenylpropionic acid is boiled with a mixture of 
nitric acid (sp. gr. = 1*2) with twice its volume of water until com¬ 
pletely dissolved. It crystallises in small, colourless nodules, melts 
at 277—278° with sublimation, and dissolves slowly but in large 
quantity in boiling water and alcohol. On nitration with a mixture 
of 10 parts of fuming nitric acid and 20 parts of concentrated 
sulphuric acid, it yields nitroparacarbomjhydrocinnam4c add , 
OOOH.C 6 H 3 (Nq,)-OH a -OH 3 -OOOH [COOH : n 6 3 : CH,-CH a -COOH 
= 1:3:4], which melts at 191—192°, does not crystallise well, and 
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is readily soluble in methyl and ethyl alcohols, and in boiling water 
and 50 per cent, acetic acid, but is insoluble in benzene. 

Hydrocarbostyrilcarboxylic acid , C 9 H 8 lSrO , COOH [GOOH = 2], is 
prepared by reducing the nitro-acid with ferrous sulphate. It crys¬ 
tallises in lustrous scales, melts at about 280°, and is insoluble in 
boiling benzene, and very sparingly soluble in boiling methyl or ethyl 
alcohol or boiling water. Its methyl-solt, C 0 H 8 ]SrO*CQOMe, forms 
large, yellow crystals, or thick tetragonal tables, melts at 191—192°, 
and is sparingly soluble in boiling alcohol. 

W. P. W. 

Constitution of Cumenylpropionie Acid. By 0. Widman 
(JBer., 22, 2266—2272).—In a previous paper (Abstr., 1887, 132), 
the author has indicated the arguments which lead him to believe 
that cumenylpropionie acid contains a normal propyl-group, and the 
present experiments have been undertaken with the view of preparing 
the isomeric acid in order that this point may be decided by a com¬ 
parison instituted between the two isomerides. 

Cuminalmalonic acid , CHMe 2 *C 6 H 4 *CH;C(COOH 2 ), is prepared by 
beating a mixture of cnmaldehyde (2 parts), malonic acid (2 parts), 
and acetic acid (1 part) for 10 hours at 1 U 0 °; the excess of malonic acid 
crystallises out and can be separated from the oil, which is then shaken 
with aqueons soda, treated with ether to extract the unattached cum- 
aldebyde, and the alkaline solution precipitated by addition of hydro¬ 
chloric acid. When anhydrous it melts at 137° without decomposition, 
is very soluble in methyl and ethyl alcohol and acetic acid, very spar¬ 
ingly soluble in cold benzene and cold water, and decomposes into cnm¬ 
aldehyde and malonic acid when boiled with water. When dissolved 
in warm water, it readily forms a hydrate , C 13 H 74 O 4 + H 2 0, which 
crystallises in long, white prisms, melts at 89—-90°, loses its water of 
crystallisation at 80—90°, but not when placed in a desiccator at the 
ordinary temperature, and crystallises unchanged from benzene. 
Cuminalmalonic acid also combines with benzene, forming the com¬ 
pound O 13 H 14 O 4 + C 6 H s ; this crystallises from benzene in small, 
slender needles, melts at 96—97°, and readily loses its benzene of 
crystallisation on exposure to the air. When the anhydrous acid is 
heated at 160°, carbonic anhydride is evolved and cumenylacrylie acid 
formed. On reduction with sodium amalgam, cuminalmalonic acid is 
converted into mwylmalonic acid , C 3 H 7 , C 6 H 4 , CHg*CH(OOOH) a , which 
crystallises in rhombic tables or in thin scales, melts at 165°, is 
exti'emely soluble in alcohol, readily soluble in warm and sparingly 
soluble in cold water, insoluble in benzene, and is converted into the 
known cumenylpropionie acid (m. p. = 75*5°) with the loss of car¬ 
bonic anhydride when heated at 175®. 

Mthyl cumylmalonate r 0 3 H 7 -C 6 H 4 *CH 2 *OH(OOOEt ) 2 is obtained as a 
colourless aromatic oil, by treating ethyl malonate (5 grams) with 
alcoholic sodium ethoxide ( 0*7 gram sodium in 20 grams of alcohol) 
and cumic chloride (5*2 grams) by Conrad’s method, (. Anmlen , 204, 
174). On saponification with aqueons soda (sp. gr, = 1*25), it yields 
eumylmalonic acid (m. p. = 165°), which when heated at 170° 
yields the known cumenylpropionie acid (m. p. = 75*5°) and carbonic 
anhydride. 
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Ethyl cumylacetoacetate , CsHT'CeHrCHa’CHAc'COOEt, prepared by 
the action of cumic chloride on ethyl sodacetoacetate, boils at 
280—300°, and when heated at 100° for several hours with con¬ 
centrated aqneons potash, yields cumylacetone and the known 
cumenylpropionic acid (m. p. = 74°), of which the former can be 
extracted from the product by shaking with ether. 

Oumylacetone , C 3 H 7 *C 6 H 4 , CH 2 *CH 2 *COMe J has a pleasant, flower¬ 
like odour, boils at 260—265° (corr.) under a pressure of 758 mm., 
and is converted into cumic acid when oxidised in very dilute solution 
with the calculated quantity of potassium permanganate in the cold. 
The oxime, OaHT'CsHi'CHa’CHa’CMeiN’OH, crystallises from light 
petroleum in long, lustrous prisms, and melts at 56—57°. 

W. P. W. 

Reduction of Orthosulphobenzoic Chloride. By A. Delisle 
(,Ber ,, 22, 2205—22U6).—On reduction with zinc-dust and sulphuric 
acid, orthosulphobenzoic chloride is converted into orthohydrothio - 
benzoic acid , SH*C fi H 4 *COOH. This forms a white, amorphous 
powder, which is sparingly soluble in hot water, readily soluble in 
alcohol, and is not volatile with steam. The silver salt, SAg-C 6 H 4 ’COOH, 
was prepared. W. P. W". 

Orthophenolsulphonie Acid. By J. Allain-Le-Canu {Corrupt, 
rend., 109, 225—228, and 306—308).—The best method of preparation 
is to add well-cooled sulphuric acid drop by drop to phenol cooled at 
— 10°, and allow to return slowly to the ordinary temperature, the flask 
being closed to prevent absorption of moisture. After 8 to 10 hours, 
combination is complete, and the liquid is poured into water and 
neutralised with barium carbonate; the Altered liquid is then precipi¬ 
tated with potassium hydrogen carbonate, and the filtrate carefully 
concentrated on a water-bath. 

Potassium orthophenolsulphonate crystallises {with 2 mols. H 2 0 
in rhombic prisms, elongated along 110, 110, the faces observed 
being 110, 100, 010, 111, and the parameters 2*103 : 1*660 ; 1, 
The plane of the optical axes is parallel with 010, and the crystals 
are negative. Potassium paraphenolsulphonate crystallises in the 
same system, but the crystals are positive. 

In order to obtain the barium salt, the potassium was removed by 
hydrofluosilicic acid, and the free acid was neutralised with barium 
carbonate. The barium salt crystallises with 1 mol. H a O, and dis¬ 
solves in four times its weight of boiling water; the barium salt of 
the para-derivative dissolves in twice its own weight of boiling 
water, and this difference of solubility may be utilised for their 
separation. 

The free acid is obtained by the action of sulphuric acid on the 
barium salt, the solution being evaporated in a vacuum at the ordinary 
temperature. It crystallises with 1*5 mols. H 2 Q and melts at 50° 
with partial decomposition. 

The action of bromine-vapour on potassium orthophenolsulphonate 
at — 5° to —10°, yields a mixture of monobromo- and dibromo-deriva- 
tives, which can be separated and purified by crystallisation from water 
and alcohol. Potassium monobromorthophenolsulpbonate crystal- 
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lises in white needles, soluble in 3 parts of warm water and 10 pa+s 
of boiling alcohol. Potassium dibromorthopheoolsulphonate forms 
long, silky needles, which dissolve in 10 parts of boiling water and in 
30 parts of boiling alcohol. 

Heat of dissolution of potassium ortkophenolsulphonate, 

OH-CeH*: S0 3 K,2His 0 = —9*719 Cal.; 

the action of potassium hydroxide on the solution develops'+ 7*650 Cal., 
or practically the same thermal disturbance as in the corresponding 
reaction with phenol. 

Heat of dissolution of barium orfhophendsulphonate at 20*7° = 
2 x —6*767 Cal. Treatment of this salt with sulphuric acid leads to 
the conclusion that— 

(OHCeH^SOs^Ba diss. + 2BaOH diss., develops 4-13'5 x 2 Cal. 

The heat of neutralisation of the free acid by potassium hydroxide 
develops +13*070 Cal. for the first equivalent, and +7*513 for 
the second equivalent. A comparison of the following heats of 
neutralisation— 

Parapbenolsul- Aseptole Orthophenolsul- 
pbonie acid by by NaOH. phonic acid by 
NaOH. KOH. 


1st Equivalent ...... 13*439 13*708 13*070 

2nd Equivalent. 8*960 8*561 7*513 


shows that in the para- and ortho-derivatives the heat of neutralisa¬ 
tion of the first acid function is practically the same, whilst the heat 
of neutralisation of the second function is greater in the first case. 
It seems that “ aseptole ” is a mixture of parapheuolsulphonic acid 
with a small quantity of the ortho-derivative. 

Monobromorthophenolsulphonic acid was obtained from the potassium 
salt by converting the latter into the lead salt,‘which was then 
decomposed by hydrogen sulphide. Heat of neutralisation by sodium 
hydroxide, 1st equivalent. +13*880 Cal. at 17*5°; 2nd equivalent, 
+10*523 Cal. The substitution of bromine for hydrogen increases 
the heat of neutralisation of the second acid function, and a com¬ 
parison of these numbers with the corresponding values for the para- 
derivative, + 13*520 and +10*703 Cal. respectively, shows that in 
both derivatives the substitution of bromine has practically no 
influence on the heat of neutralisation of the first acid function, and 
that the increase in the value of the second function is nearly the 
same in both cases. C. *H. B. 

Iodophenokidphonic Acids and Iodoquinones. A Second 
Iodothymoquinone. By F. Kehemann (/, pr. Ghem . [2], 40, 
188—189; compare this vol., p. 993).—CarvacrolparasuJphonic acid 
yields an iodo-derwative , [OH : Me : SO s H : Pr : I = 1 : 2 ; 4 : 5 ; 6], 
which is converted into iodothymoquinone by gradually adding a 
slight excess of a dilute sulphuric acid solution of chromic acid to a 
dilute sulphuric acid solution of its crystalline potassium salt. 
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Iodotht/moquinone [0 3 : Me : Pr : I = 1 : 4 : 2 : 5 : 6] crystallises 
from alcohol in large, garnet-red plates, melts at 65—66°, and is 
more readily soluble in alcohol, ether, &c., and more volatile than the 
isomeric compound previously described (Zoc. cit.). It combines with 
hydroxylamine hydrochloride in alcoholic solution, but much more 
slowly than does the isomeride. F. S. K. 

Phenoldisulphonie Acid. By J. Allain-Le-Canu (Comph rend., 
109, 442—444).—Separate vessels containing sulphuric acid of sp. gr. 
1*84—1*85 and phenol were allowed to remain in a vacuum for six 
months. The semi-solid crystalline product contained in the vessel 
which formerly contained the sulphuric acid, was dissolved in water 
and treated with barium carbonate, and the filtrate precipitated with 
potassium hydrogen carbonate. On concentration, the second filtrate 
yielded lamellar crystals of potassium phenoldisulphonate, and 
aciuular ci'ystals of potassium paraphenolsulphonate. hTo ortho¬ 
phenols ulphonate was obtained, and it follows that the sulphuric acid 
combines most readily with the ortho-mono-derivative, probably in 
consequence of its well-known tendency to take the para-position. 

Potassium phenoldisulphonate crystallises with 2 mols. H 2 0, be¬ 
comes anhydrous at 200°, dissolves in three parts of boiling water, 
and decomposes without melting at about 270°. Barium phenoldisul¬ 
phonate crystallises readily, and is easily separated from the para- 
plienolsulphonate. It crystallises with 4 mols. H 3 0 from a warm 
solution in short bulky crystals and from a cold solution in long 
needles, which become anhydrous at 160°; the heat of dissolution at 
20—21° is — 7*888. Decomposition by sulphuric acid develops 
4-27*3 Cals., double the number obtained with the orthophenolsul- 
phonate. The free acid may be obtained from the barium salt; its heat 
of neutralisation by three successive equivalents of sodium hydroxide 
are +13*315 Cah, +13*386 Cal., and +9*276 Cal. The second sub¬ 
stitution of the sulphonic-group increases the energy of the third 
acid function in the same manner as the substitution of bromine, but 
has practically no effect on the first acid function. It is known that 
the heat of neutralisation of the sulphonic group is almost the same, 
whether it is in the ortho- or para-position, and the behaviour of 
phenoldisulphonie acid shows that it is not affected by its simultaneous 
occutTence in both positions. C. H. B. 

Isomeric Change in the Propyl-group. By O. Widman (Ben, 
22, 2274—2280 ).—Metasulphocnmic aM, 

CHMe 2 *C 6 H 3 (S0 3 H)‘COOH[COOH : S0 3 H : CHMe* =* 1: 8 : 4], 

is obtained by treating powdered cumie acid with an equal weight of 
sulphuric anhydride. It is crystalline, and readily soluble in water, 
and melts at about 160°. The barium salt, with 1 mol. of H 2 0, is 
moderately soluble iu hot and cold water, yielding a solution devoid 
of fluorescence; the barium hydrogen salt, (OioH u <3 a 'S0 3 )2Ba+4JH 2 0, 
crystallises in long, lustrous prisms, is more soluble in hot than in 
cold water, and gives solutions showing a strong* yellowish-green 
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fluorescence. The dicliloride , CHMea'Csf^SOaClJ'COCl, crystallises 
from light petroleum in large, strongly-refractive prisms, melts at 
55—50° ? and is not decomposed by prolonged boiling with water; 
the diamide , CHMe3*C 6 H3(S0 3 NH2) , C03S’Ha, crystallises from water 
in rhombic tables, melts at 225°, and in the cold forms salts with 
potassium hydroxide and the strongest bases without the evolution of 
ammonia. When heated on the water-bath with aqueous potash 
(sp. gr. = 1*30) until ammonia is no longer evolved, the diamide is 
converted into sulphonamidocumic acid CHMe 2 , 06 H 3 (SO 2 lffi 2 )*CQOH; 
this crystallises in long, lustrous needles, melts at 246° (corr.), and 
is identical with Remsen and Day’s a-sulphonamidopropylbenzoic 
acid (Abstr., 1884, 456), It follows, therefore, that an isomeric 
change from normal to iso-propyl takes place during the oxidation of 
the methyl group of @-cymenesulphonamide to carboxyl. 

Metasulphopropylbenzoic acid, 

S0 3 H-C G H 3 Pr.C00H, [COOH : SO s H : Pr = 1 : 3 : 4], 

is prepared by shaking acetopropylbenzene (4 grams) with a solution 
of potassium permanganate (7*8 grams) and potassium hydroxide 
(3*2 grams) in water (1 litre), allowing the whole to remain for 
12—24 hours until decolorised, filtering from the separated manganese 
oxide, acidifying with hydrochloric acid and extracting with ether. 
The acid does not crystallise well, has not a sharp melting point, and 
is readily soluble in alcohol, ether, and water, but insoluble in benzene. 
The barium salt, with 1 mol. H 2 0, crystallises in long prisms or spear- 
like needles, and is somewhat sparingly soluble in warm and cold 
water. The dichloride, SOaChOeHsPrCOCl, forms prismatic crys¬ 
tals, melts at 42—43°, and is very soluble in benzene and light 
petroleum; the diamide, ‘NH 2 , S 02 CGH 3 PrC 0 NH 2 , crystallises from 
water in well-formed, rhombic tables, and melts at 202—203°. Sul- 
phonatnidopropylbenzoic acid, ]SrH 2 *S 02 *C 6 H 3 Pr’C 00 H, crystallises 
from water in long needles, and melts at 216° (corr.) when intro¬ 
duced in the solid form into the melting point tube, and at 218° 
(corr.) when the fused specimen, after solidification in the tube, is 
again heated for the melting point determination. This acid, in spite 
of the somewhat higher melting point, is undoubtedly identical with 
the /3-sulphonamidopropylbenzoic acid obtained by Remsen and Keiser 
(Abstr., 1884, 457) by the oxidation of diparapropylbenzenesulphon- 
amide under conditions similar to those employed in the oxidation of 
/3-cymenesulphonamide. It follows, therefore, that the isomeric 
change from normal to iso-propyl is not exclusively conditioned by the 
presence of the carboxyl-group or by the process of oxidation adopted, 
but depends largely on the nature of the group which undergoes 
oxidation to carboxyl. W, P. W. 

Synthesis of Symmetrical Diphenylsulphoneacetone by 
means of Tetrachloraeetone. By R. Otto (B&r,, 22,1965—1968; 
compare R. and W*. Otto, Abstr., 1888, 282).—-Diphenylsulphone¬ 
acetone can be‘ prepared by heating symmetrical tetrachloraeetone 
hydrate with sodium benzenesulphinate (4 mols.) in dilute alcoholic 
solution. The yield is very small. p. K, 
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Indole-derivatives. By G. Ciamician and C. Zatti (Ber 22, 
1976—1982).—Indole can be readily prepared by distilling calcium 
2 '-indolecarboxylate with calcium oxide; the yield is about 50 per 
cent, of the calcium salt employed. (Compare Mautbner and Suida, 
Abstr., 1889, 1069.) It melts at 52*5°, and boils at 253—254° (corr. 
762*2 mm.). When calcium 2'-indolecarboxylate is distilled with 
calcium formate, indole alone is obtained ; pyrroline-a-carboxylic acid 
behaves in a a similar manner. 

A solution of indole in concentrated sulphuric acid gives an intense 
carmine coloration with isatin; with alloxan, under the same condi¬ 
tions, a transient emerald-green coloration is produced, and with 
benzil, on warming, a yellowish-brown coloration. Indole is in¬ 
soluble in cold hydrochloric acid, and, on heating, is converted into a 
reddish-yellow, resinous mass, readily soluble in alcohol. In the alco¬ 
holic solution, water produces a white precipitate which, on boiling, 
cakes together to a soft, yellowish mass. 

When indole is heated at 180—200° with acetic anhydride, it yields 
l',3'-diacetylindole and small quantities of 3'-acetylindole; these 
compounds are identical with the acetyl-derivatives prepared by 
Baeyer (Abstr*, 1879, 937). 

l^S'-Diacetylindole is converted into S'-acetylindole when it is 
boiled with sodium carbonate. 

.When indole (1 part) is heated at 130° for eight hours with methyl 
iodide (6 parts), methyl alcohol (1*5 parts), and sodium carbonate 
(1 part), dimethyldihydroquinoline is formed, identical with the 
compound obtained by Fischer and Steche (Abstr., 1888, 298) from 
methylketole, F. S. K. 

Condensation-products of Acetone and its Homologues with 
Phenol. By A. P. Dianin (J. Buss. Ghent . Soo 1888, 534—535, and 
656—657).—The condensation-product of acetone with phenol in 
presence of benzoic chloride crystallises in glistening, feathery, flat 
needles melting at 153*6° (corr.) ; this the author considers to be 
dimethyldiplienolmethane, CMe 2 (C 6 H 4 *OH) 2 . The higher homologues 
of acetone readily react with phenol in the presence of hydrochloric 
acid; thus diethyl ketone and phenol give dieihyIdiphmoImethane, 
CEt 2 (O 0 H 4 *OH) 2 , crystallising in tetragonal four- or six-sided prisms 
which melt at 198—200°, whilst methyl hexyl ketone with phenol 
yields methyIhe&yldiiphenolmethane, CsHia'CMe^H^OH)*, in the form 
of needles which melt at 83*5°. With benzoic chloride, a product of 
the formula CaHia’CMe^eH^OBz^, is obtained in the form of needles 
melting at 114°. The above reaction is very characteristic for 
ketones. 

When dimethyldiphenolmetbane is fused with caustic soda, and the 
product decomposed with sulphuric acid and distilled with steam, it 
yields a crystalline phenol (m. p. 61°, b. p. 227—228°) identical with 
the paraisopropylphenol of Paterno and Spica; so that the parent 
compound must be dimethylpamdiphenylmethane. On fusing diethyl- 
diphenolmethane, CEt 2 (C 6 H 4 *QH) 3 , with caustic soda, a crystalline 
phenol is obtained having the formula C 5 H u *C s H 4 *OH. This melts at 
76*5° and boils at 253°, and, judging by analogy, should belong to the 
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para-series. A better yield of this phenol is obtained by beating 
diethyldiphenolmethane with fuming hydrochloric acid at 110° or by 
heating a mixture of diethyl ketone and phenol with fuming hydro¬ 
chloric acid at 100°. When acetone is heated with a-naphthol in 
presence of hydrochloric and acetic acids, tetragonal scales of di~ 

methylaxydinaphthylenmethaae , Me 2 C<^Q ,0 ^ c ^> 0 , are obtained; it 

melts at 186°. With j3-naphthol no reaction was obtained under the 
same conditions. B. B. 

Condensation-products of Benzaldehyde with Phenol and 
Thymol. By A. Bussanow (Ber„ 22, 1943—1949).—Paradihydr- 
oxytriphenylmethane is formed, but only very slowly, when benzalde¬ 
hyde is treated with phenol in presence of a small quantity of dilute 
sulphuric acid; when heated with bromine-water, it yields a compound 
the alcoholic solution of which turns blue on the addition of a little 
alkali. The diacetyl- derivative, CHPh(C 6 HvOAc) 2 , crystallises from 
aqueous acetone in rhombic plates, melts at 109—111°, and is 
soluble in all the ordinary solvents. The dibenzoyl-deiiv&tiv®, 
CHPh(C 6 H^OBz) 2 , crystallises from alcohol in microscopic plates, 
melts at 129—130°, and is readily soluble in all the ordinary solvents 
except alcohol. The dm^ro-compound, prepared 

by treating dihydroxytriphenylmethane with nitric acid in glacial 
acetic acid solution, crystallises from alcohol in slender, yellow 
needles, melts at 133—134°, and is soluble in dilute acetic acid and in 
alkalis. 

Dithymolphenylmethane , CHPh(CtoH l3 0)2, is obtained when dilute 
sulphuric acid is gradually added to a mixture of benzaldehyde 
(1 mol.) and thymol (2 mols.). 20 grams of benzaldehyde yield 68 
grams of the product. It crystallises from 80 per cent, alcohol with 
1 mol. of alcohol, and from benzene with ■§■ mol. of benzene in rhombic 
plates, melts at 145*5'—146*5°, and is readily soluble in chloroform, 
light petroleum, and acetic acid; it dissolves in alkalis yielding a 
colourless solution, which is turned green by potassium permanganate, 
and with bromine water it gives the same reaction as diliydroxytrir 
phenylmetbane. The diacetyl- derivative, CHPh(Ou)Hi 2 *OAc) 2 , sepa¬ 
rates from alcohol in small, rhombic crystals, melts at 125—126°, and 
is readily soluble in chloroform, benzene, acetone, and acetic acid, 

F. 8 K. 

Derivatives and Reactions of Tetramethyldiamidobenzophe- 
none. By M. Mathansohn and P. Mulukr (Ber., 22, 1875— li»01). — 
IHhenzoyldimethyldiamidobeHzophenQve, CO (C 3 H*‘NMeBz 2 ) 2 , prepared 
by heating tetramethyldiamidobenzophenone with excess of benzoic 
chloride at 190°, crystallises from alcohol in brownish plates, melts at 
102°, and is readily soluble in hot alcohol, but only sparingly in hot 
benzene, and almost insoluble in ether and water. It is not decomposed 
by acids or alkalis at 100°, hut at higher temperatures a resinous com¬ 
pound is formed. , - 

Tebram ethyIdiamidobenzophenone methiodide, CO (C 6 HrNMe 3 I h, pre¬ 
pared by heating the ketone with methyl iodide and methyl alcohol at 
110—120% crystallises from alcohol in light-yellow plates* melts at * 
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105°, and is readily soluble in hot alcohol and hot water, but only 
sparingly in benzene and ether; it is decomposed when heated to 150 \ 
When the aqueous solution is digested with silver oxide, silver iodide 
separates, and the filtrate, on evaporation, yields the hydroxide as a 
yellowish-brown, crystalline, deliquescent, unstable compound; the 
hydrochloride and the platino chloride of the hydroxide are also un- 
, stable. 

Tetramethyldiamidobenzhydrol, OH(C 6 H 4 *hrMe 2 ).>*OH, is formed 
when the ketone is reduced with sodium amalgam in warm alcoholic 
solution. (Compare Michler and Dupertius, this Journal, 1877, ii, 
833.) It crystallises from ether or benzene in colourless prisms, melts 
at 96°, and is readily soluble in hot alcohol and glacial acetic acid. 
The hydrochloride , CnB^NaOjHCl, crystallises from alcoholic ether 
in small, deliquescent, colourless needles, is decomposed by water, 
and turns first green and then blue on exposure to the air. The 
platinochloride , CnH^^OjHaPtCle, crystallises in microscopic, yellow- 
needles, is readily soluble in alcohol, and turns blue on exposure to 
the air. The picrate, CnH^l^OjCeHsNsO?, is a dark-green compound, 
readily soluble in hot alcohol but only sparingly in benzene, and 
insoluble in ether. The methiodide , CH^CeHrNMesI^’OH, crystallises 
from alcohol in almost colourless plates, melts at 195°, is decomposed 
at about *240°, and is readily soluble in hot alcohol and water, hut 
almost insoluble in benzene and ether. 

Tefcramethyldiamidodiphenylmethane is formed when the ketone is 
distilled over zinc-dust in an atmosphere of hydrogen. 

Tetramethyldiamidotetrabromobenzophenone, CO(C 6 HoBr^NMe.^,pre¬ 
pared by treating the ketone with excess of bromine in glacial acetic 
acid solution, crystallises from alcohol in small, yellowish needles, 
melts at 172°, and is sparingly soluble in benzene and ether, but 
readily in hot alcohol. 

Tetramethyldiam idonitrobenzoph enone , 

N Me a ’ CeH*- C 0 * C 6 H 3 ( N 0 3 ) 

prepared by treating the ketone with a mixture of sulphuric acid and 
nitric acid, crystallises from alcohol in small, bright-yellow needles, 
melts at 144°, and is readily soluble in hot alcohol and benzene, but 
only sparingly in ether. 

TetramethjUnamidobenzophenone , NMe 2 *C6H 4 *CO*O e H 3 (IIH2)*KHeij, 
prepared by reducing the preceding compound with hydrochloric 
acid and stannous chloride, is best obtained in a pure state by decom¬ 
posing the picrate with ammonia. It is a yellowish-brown powder, 
melts at 82°, and is readily soluble in boiling alcohol and benzene, but 
almost insoluble in ether. The picrate , sepa¬ 

rates in light-yellow crystals when an alcoholic solution of the base is 
treated with alcoholic picric acid ; it is almost insoluble in benzene and 
ether, but readily in hot alcohol, from which it crystallises in micro¬ 
scopic plates. The platinochloride , (OnHsiNaO^HsPiCle, is a light- 
red, crystalline compound, readily soluble in warm alcohol, but only 
sparingly in benzene, and insoluble in water and ether. 

Tetramethyltriamidotriphenylmer.hane, prepare 1 by heating tetra¬ 
methyldiamidobenzhydrol with aniline and hydrochloric acid 

VOL. i»yt„ 4 l 
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(D.R.-P. 270321, crystallises from alcohol in small, almost colour¬ 
less needles, melts at 65°, and is readily soluble in ether and 
benzene, but insoluble in water. The hydrochloride , C 23 H 27 N 3 ,2HCI, 
is a yellowish-green, crystalline compound, readily soluble in hot 
alcohol, but only sparingly in ether, and insoluble in benzene. 
The platinochloride , CMH^NsiHgPtOle, is a light-yellow, flocculent 
compound only sparingly soluble in alcohol and insoluble in water. 
The picrate , O'isH^hTsjCeHs^aO?, is a light-green, flocculent substance, 
readily soluble in hot alcohol, but almost insoluble in benzene and 
ether. The "benzoyl* derivative, CH(C 6 n 4 *NMe 2 ) 2 *C 6 H 4 *KHBz, pre¬ 
pared by heating the base with excess of benzoic anhydride at 150°, 
crystallises from warm, dilute alcohol in almost colourless plates, 
melts at 128°, and is readily soluble in hot benzene, but only sparingly 
in ether, and insoluble in water. The methiodide , CH(C 6 H 4 , SrMe 3 I) 3 , 
crystallises from warm alcohol in small, brownish needles, melts at 
172°, and is readily soluble in hot water, but almost insoluble in ether 
and benzene; it is decomposed at a moderately high temperature. 
This compound is isomeric with the methiodide of tetramethylpara- 
leucaniline, and, as benzhydrol and aniline hydrochloride yield an 
orthamidotriphenylmethane, the constitution of tetramethyltriamido- 

4 1 2 

triphenylmethane is (N‘Me 2 , C 6 H 4 ) 2 CH*G 6 H 4 'KH 2 . 

Tetramethylnaphthylpararosaniline (Victoria-blue B, D.R.-P. 27789) 
crystallises from alcoholic benzene in bronze-coloured plates, and 
is readily soluble in hot water and alcohol, but only sparingly in 
ether. When heated at 230—250° with concentrated hydrochloric 
acid, methyl chloride, dime thy laniline, resinous products, and a hetone , 
OMHxghTaO, are formed. The ketone is a light-yellow, flocculent sub¬ 
stance, melts at 92°, and is very sparingly soluble in alcohol, benzene, 
and ether, but moderately easily in boiling toluene and cumene, and 
readily in mineral acids. It is not decomposed by concentrated 
hydrochloric acid at 300°, or by soda-lime, and its constitution is 
probably either 

NHjj*C 6 H. 4 ‘GO• 0i 0 HHPh or RH 2 *C 6 H 4 *CO-C fl H 4 *NH‘C l0 H 7 . 

The platwochloride , C 23 Hip]Sr 2 0,H 2 PtCl fi , is a yellow, flocculent com¬ 
pound ; the picrate , C 23 Hi 8 N 2 0 ,C 6 H a N 30 7 , is brown. 

When tetraraethylnaphthylpararosaniline is distilled alone, or with 
soda-lime, or with zinc-dust in an atmosphere of hydrogen, large 
quantities of dimethylaniline and phenyl-a-naphfchylamine are formed. 

The colour-base, C^H-aNsO, prepared by decomposing the salt with 
soda, is a reddish-black powder, melts at 95°, and is readily soluble in 
alcohol and benzene. The platinochloride, (C&^lSyaPtCle, crys¬ 
tallises in violet needles, and is only sparingly soluble in hot alcohol 
and almost insoluble in ether and benzene. The fkrate , 
C3 3 H 31 N 3 ,C 6 H 3 hr s 0 7 , is a dark-blue, flocculent compound. The leuco- 
bane, prepared by reducing the colour-base with zinc and 

hydrochloric acid, is a light-blue, flocculent compound melting at 
125°; it is readily soluble in hot alcohol and ether. Tha picrate, 
C 32 H 3 3 N 3 ,O e H 3 N 5 0 7 , crystallises from warm alcohol in greenish plates, 
and is readily soluble in hot benzene, but only sparingly in ether. 
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The platinochlonde , (C 33 H 33 IT 3 ) 3 , H 3 PtCl 8 , is a light bluish-green com¬ 
pound moderately soluble in hot alcohol, but only sparingly in benzene 
and ether. 

Tetramethylphenylmethyl-a-naphthylamine (Victoria-blue IVR), 
C^H^lSTgCl, resembles tetramethylnaphthylpararosaniline, but has a 
somewhat brighter, metallic lustre. The colour-base , C 34 H 3 . 5 N 3 O, is a 
vermilion, flocculent compound, melts at 77°, and is readily soluble 
in alcohol, but only sparingly in benzene. The platinochloride, 
(C 3 4 H 33 ]Sr 3 ) 2 ,H 2 PtGl 6 , and the pier ate, C 3 4 H 33 N 3 , C 6 H 3 lsr 3 0 7 , are violet, 
crystalline compounds, readily soluble in hot alcohol, but only 
sparingly in benzene and ether. The leuco-hase, is a light- 

blue, flocculent compound, melts at 87°, and is readily soluble in 
alcohol and ether, but only sparingly in boiling benzene. The pier ate, 
is a green, flocculent compound, readily soluble in 
hot alcohol and benzene, but only sparingly in ether. The platino- 
chloride , (C M H 3 5 N 3 ) 2 ,H 2 PtCl 6 is a light bluish-green compound only 
sparingly soluble in warm alcohol and ether. F. S. K. 

Reduction of Amarine, By G. Grossmann (Ber., 22, 2298— 
2305).—Zaunschirm has announced that amarine on reduction with 
sodium yields a peculiar compound melting at 163° (Abstr., 1888, 
1077), and the author has identified this with dibenzylidenestilben<‘- 
diamine. It is best obtained by heating amarine (10 grams) with 
absolute alcohol (75 grams) in a reflux apparatus on a water-bath, 
and gradually adding sodium wire (3*5 grams) ; the syrupy solution 
is then treated with 50 grams more alcohol and 1*5 grams of 
sodium, and when the latter is dissolved the whole is poured into 
400 c c. of water and the precipitated viscid mass washed with water 
aud then crystallised from alcohol. The yield amounts to 18—20 
per cent, of the amarine employed, bnt a large proportion of amarine 
is not acted on during the reaction. 

Stilbenediannne , HH 2 *CHPh<lHPh<NH 2 , is prepared by boiling 
Zaunschirm’s compound with dilute sulphuric acid, whereby it is 
decomposed into benzaldehyde and the diamine; the former is then 
removed from the product by distillation with steam. It crystallises 
from water or ether in white scales, melts at 120—121°, decomposes 
to some extent on distillation, aud has a molecular weight of 208*9 
as determined by Raoulfc’s method in acetic acid solution. The 
hydrochloride , Ci 4 H 16 N 2 , 2 HCl, crystallises in white needles and is 
sparingly soluble in alcohol and cold water; the platinochlorirle , 
CuHi 6 K 2 ,H 2 PtCl 0 , forms dark-yellow crystals; the <fwf%Z-eompound, 
C 14 Hi 4 ]$r 2 (OAc) 2 , separates from acetic acid in small, white crystals, 
melts at a temperature above ,350°, and is insoluble in water, ether, 
benzene, and light petroleum, and only sparingly soluble in alcohol; 
the dibenzoyl-deYiv&tive, Ci4H u ]Sr 2 (OBz) 2 , is insoluble in the ordinary 
solvents and melts at a high temperature. When boiled in alcoholic 
solution with phthalic anhydride, it yields a compound, 

CWSjsBM), + ^H 2 Q, 

which forms microscopic crystals, melts at 213°, and is sparingly 
soluble in boiling alcohol. 


4 l 2 
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Dibenzy lidpnestilbejiediamine , C H Ph IN’C HPtr C HPh *N!C H Ph, is 
formed by mixing together equal parts of stilbenediamine and benzal- 
dehyde, and completing the reaction by heating at 100 ° for a 
short time. It crystallises in pure white needles, melts at 164°, is 
moderately soluble in alcohol, ether, and light petroleum, readily 
soluble in benzene and carbon bisulphide, and is identical with the 
reduction- pro duct of amarine. On further reduction by means of 
sodium and boiling alcohol, it is converted into dibenzylstilbeuediamine , 
Css^aNa, which crystallises from benzene in beautiful, white needles, 
melts at 153°, and is sparingly soluble in cold alcohol and moderately 
soluble in ether and light petroleum. When stilbenediamine and 
benzaldebyde are heated together at a temper iture higher than 100 °, 
ditolanazotide (Japp and Wilson, Trans., 1886, 825) is obtained in 
addition to dibenzvlidenesfcilbsnediamine, and it follows therefore 

CPtrCPh 

that the former has the constitution 

Stilbenediamine also reacts with other aldehydes; thus with 
metanitrobenzaldehyde it forms a compound, O^Ha^N'tOi, crystallis¬ 
ing in well-formed, pale-yellow prisms, which melt at 159—161°, and 
are i*paringiy soluble iu ether and alcohol; with salicylaldebyde it 
yields a derivative, crystallising in yellow four- or six- 

sided scales or tables which melt at 205°, and are sparingly soluble 
in alcohol; and with cumaldehyda it reacts forming a compound, 
C 34 H 30 H 2 , which crystallises in thin, lustrous, white, tetragonal scales, 
melts at 168°, and is sparingly soluble iu cold alcohol, readily soluble 
in ether and benzene. 

When stilbenediamine hydrochloride is submitted to dry distilla¬ 
tion, a base is obtained having the composition C 2 iH 1 B N 2 . It crystal¬ 
lises from ether in small, white needles, melts at 230—240°, forms a 
sparingly soluble platinochloride , (CaiHuN^HaPtCle + 1|H 2 0, and 
resembles lophine in its properties. 

Furfurine can be reduced when heated in alcoholic solution at 
60—65° with sodium, and a compound, C 20 H 16 N 2 O 4 , is obtained which 
crystallises from alcohol in yellow scales, melts at 174°, and decom¬ 
poses into furfuraldehyde and a base when boiled with dilute sul¬ 
phuric acid. W. P, W« 

Structure of the Oximido-group in the Isomeric Bensile- 
monoximes. By K, Auwers and M. Dittrich (Ber., 22, 19e6— 
2011; compare Auwers and Meyer, this vol., p, 609, and Beckmann, 
this vol., p. 980). Bmzyl*a»benzil(m,me, CGPh*CPh!N‘O 07 H T , is 
obtained, together with small quantities of a compound free from 
nitrogen, when benzyl chloride (I mol.) is added to an , alcoholic 
solution of benziloxime (1 mol.) and sodium etboxide (1 moL), and 
the mixture boiled for about an hour It crystallises from hot 
alcohol in compact prisms, melts at 94°, and is moderately easily 
soluble in benzene, ether, and chloroform, but only sparingly in cold 
light petroleum and glacial acetic acid. When heated at 100° in a 
sealed tube for several hours with concentrated hydrochloric acid, or 
when treated with hydrogen chloride in ice-cold, ethereal solution, it is 
converted into benzyl* ^benziloxime. 
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Benzyl-fi-benziloxime is obtained, together with a small quantity of 
a compound free from nitrogen, when /3-benzilemonoxime is treated in 
the same way; it crystallises from alcohol in compact prisms, melts at 
114° and exhibits the same behaviour with solvents as the correspond¬ 
ing a-derivative. When heated at 200° for a long time with con¬ 
centrated hydrochloric acid, it is decomposed into benzile, benzyl 
chloride, benzoic acid, hydroxylamine hydrochloride, and ammonium 
chloride; the formation of benzyl chloride in this reaction shows that 
the original compound is a derivative of *-benzylhydroxylamine. 

Benzyl-*- and benzyl-/3-benziloxime are both decomposed by 
boiling hydriodie acid, yielding benzile, benzyl iodide, and ammonium 
iodide, but not a trace of benzylamine is formed ; this decomposition 
shows that in neither compound is the benzyl-group in direct com¬ 
bination with nitrogen. 

When an alcoholic solution of sodium ethoxide (2 mols.) is added, 
in the course of several hours, to a boiling alcoholic solution of 
*-benziloxime (1 mol.) and benzyl chloride (2 mols.), benzyl a-benzil- 
oxime (m. p. 94°), together with very small quantities of a basic com¬ 
pound melting at 114° are obtained. 

/3-benziloxime when treated in like manner yields benzyl*/3-benzil- 
oxime (m.p. 114°), and small quantities of the same basic compound 
melting at 114°. This basic substance is identical with the anhydro- 
product obtained from / 3 -benzyl hydroxyl amine and benzile, and is a 
true derivative of ^-benzythvdroxjlamine. 

The above experiments show that the two henzilemonoximes are 
structurally identical derivatives of *-benzylhydroxylamine. 

Benzile combines with a-benzylhydroxylamme hydrochloride(1 mol.) 
or with the free base, in alcoholic solution at the ordinary tempera¬ 
ture, yielding benzyl- 7 -benziloxime (m.p. 114°), and small quantities 
of a non-nitrogenous compound melting at about 175°; at higher 
temperatures, only benzyl- 7 -benziloxime is formed. 

Benzile does not combine with /J-benzylhydroxylamine hydro¬ 
chloride in alcoholic solution either at the ordinary temperature or 
at 100°, but at 130° it yields the anhydro-compound (m.p. 114°) aud 
a very small quantity of a nitrogenous substance of higher melting 
point; the same compounds are formed when benzile is treated with 
^-beuzylhydroxylamine in presence of excess of Boda. 

The anhydro-compound (m.p. 114°) referred to above has the 
composition C^Hi^O; it crystallises from alcohol in broad, flat 
needles, is readily soluble in ether, but only moderately so in cold 
alcohol, aud it combines with hydrochloric acid to form a salt which 
is decomposed by cold water. At 150° it is decomposed by hydro¬ 
chloric acid, yielding benzile, ammonia, and a gas which burns with a 
green-edged flame; benzyl chloride and hydroxylamine or its deri¬ 
vatives are not formed in the reaction. When heated at 100° with 
hydriodie acid, not a trace of benzyl iodide is formed. 

• When benzile is treated with ^-benzylhydroxylamine in presence of 
a little more than the calculated quantity of sodium carbonate, no 
reaction takes place in the cold, but, on heating for a long time, the 
anhydro-componnd (m.p, 114°) and very small quantities of a sub¬ 
stance (benzyl-i-benzilmonoxime) melting at 137° are formed. 
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Benzyl-i-bemibxime , CaiH^NOs, crystallises from alcohol in small, 
slender needles and is moderately easily soluble in alcohol, bat only 
sparingly in ether $ it does not combine with hydrochloric acid, and 
it is insoluble in alkalis. When warmed with excess of hydroxyl- 
amine hydrochloride, it gives a compound soluble in alkalis, and when 
heated at 200 ° with hydriodic acid it does not yield a trace of benzyl 
iodide. It is decomposed by concentrated hydrochloric acid at 120°, 
yielding benzoic acid, benzil, a gas which burns with a green-edged 
Same, and the hydrochloride of a base, melting at 85°, but not a 
trace of benzyl chloride, hydroxylamine, /i-beuzylhydi'oxylamine, 
^-benzylhydroxylamine, or ammonia is formed. 

The base (m.p. 85°) crystallises in slender needles, is readily 
soluble in alcohol, and forms a platinochloride. 

The experiments described above prove that both the benzil- 
monoximes contain one and the same oximido-group, N*OH, and with 
the same degree of certainty as the difference in structure of the 
oximido-groups in the two benzaldoximes has been proved by Beck¬ 
mann. F. S. 3L 

Isomeric Truxillie Acids. By 0. Liebermann (Ber 22, 2240— 
2256).—A re-determination of the molecular weights of derivatives 
of so-called 7 -, and e-isatropic acids (Abstr., 1888, 1211 j this 
vol., p, 395) by Eaoult’s method shows that the formube hitherto 
adopted must be doubled, and in order to avoid confusion the author 
now proposes to term the acids 0 - and 7 -truxillic acids respec¬ 
tively. 

Amyl a-truxilla,te i CieHuO^CsHu^, is obtained by dissolving #-trux- 
illic acid in eight times its weight of fermentation amyl alcohol, 
saturating the solution with hydrogen chloride, and heating for 5 —6 
hours at 100°. It crystallises from acetone in beautiful, pointed prisms, 
melts at 83°, and on hydrolysis with alcoholic potash yields a-truxillic 
acid. As determined by Eaoult’s method in acetic acid solution, it 
has a molecular weight of 442. The values obtained by Raoult’s 
method in acetic acid solution with methyl /3-truxillate and methyl 
7 -truxillate also agree well with that required for the formula, 
G 18 H I AMe 3 . 

Mhyl Jiydrogeny-truxillate, OOOH*Oi 6 Hi 4 *COOBtis formed, together 
with ethyl 7 -truxillate (compare Drory, next Abstract), by, treating 
an alcoholic solution of 7 -truxillic acid with hydrogen chloride, and 
can be extracted from the product by shaking with aqueous soda. 
It crystallises in slender, lustrous needles, melts at 171—172°, is 
readily soluble in alcohol, ether, acetic acid, and benzene, and yields 
crystalline metallic salts of which the silver salt, 

C O OEt*C 16 H u *COO Ag, 

was analysed. When heated at 320°, it is converted into a mixture, of 
a-trnxillic acid and ethyl tf-truxillate. 

Methyl /3-truxillate (Abstr., 1888,1211) crystallises in large, trans¬ 
parent, monoclinic prisms, a: b : c = 0*8263; 1:2'019l; 8 = 89° 22 ', 
observed faces, OP, —P, 4 -P, pjoo, —Poo, +23?2 and £SJ2. 

It has already been shown that a-truxillie acid is converted into 
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7 -truxillic anhydride when heated with acetic anhydiude at 210 ° 
(this vol., p. 395) ; further experiments make it clear that the change 
involved is one from to 7 -truxillic anhydride, the ^-anhydride being 
formed by the action of the acetic anhydride. ^-Truxillic anhydride 
is completely converted into the 7 -compound when heated at 200 ° for 
an hour, but does not undergo change at 150°, even after prolonged 
treatment with acetic anhydride. 7 -Truxillic anhydride is not 
affected by heating at 200 ° for many hours with acetic anhydride 
containing some hydrogen chloride, /3-Truxillic anhydride does not 
undergo isomeric change at high temperatures: when heated to 250° 
it becomes brown and a small quantity of carbonic anhydride is 
evolved, and at 270° decomposition takes place with a further evolu¬ 
tion of carbonic anhydride and formation of a large quantity of 
cinnamic acid, but no isomeric anhydride could be detected in the 
product. 

The instability of ^-truxillic anhydride is not shared by the a-acid, 
since the latter may be heated at 310° for half an hour, or at 280° in 
acetic acid solution for 4 hours, or at 260° with hydrochloric acid of 
sp. gr. = 1T25 for many hours, without undergoing change. More¬ 
over 7 -truxillic acid, which remains unchanged at 130°, is completely 
converted into the a-acid when heated either at 175° or at 260° for 
2 hours with ordinary hydrochloric acid, so that it is possible to 
pass from the a- to the 7 -derivatives, or vice versa, at will. /3-trnxillic 
acid, like its anhydride, does not undergo isomeric change, except on 
fusion with caustic potash, when it is converted into a new truxillic 
acid, termed the 2-acid (vide infra). The chlorides of the three acids 
remain unchanged at a temperature of 200 °. 

The ethereal salts of each of the three acids were originally pre¬ 
pared by saturating the solution of the acid in methyl or ethyl 
alcohol with hydrogen chloride. The products thus obtained ai*e 
found to be respectively identical with those formed when the 
silver salt of each acid is treated with an ethereal solution of 
methyl or ethyl iodide in the cold or at 100 °, or when the chloride 
of either the a- or /3-acid is treated with sodium methoxide or ethoxide 
at the oidinary temperature, or the anhydride of the 7 -acid reacts 
with the corresponding alcohol at 160°* Variation in the method of 
preparation of the ethereal salts does not, thei*e£ore, bring about 
isomeric change. 

On fusion with caustic potash, a-truxillic acid decomposes with the 
evolution of hydrogen and production of acetic and benzoic acids 
together with a third acid, which, however, was not obtained in 
quantity sufficient to admit of its identification. 

d-Truxillia acid , CigH^O*, is formed when /3-truxillic acid is fused 
with 4 to 5 times its weight of caustic potash. It crystallises from 
water in beautiful, long, lustrous needles, melts at 174°, yields 
cinnamic acid on distillation, and is readily soluble in alcohol, sparingly 
soluble in benzene. It is not attacked by aqueous potassium per¬ 
manganate in the cold. The calcium salt, C^HnO^a, crystallises in 
rosettes of needles, and when once separated irom solution is not 
soluble in water; the barium salt crystallises in colourless prisms and 
is sparingly soluble in boiling water j the methyl salt, OiaHuChMea, 
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crystallises in lustrous needles, melts at 77°, is readily soluble in 
alcohol, benzene and light petroleum, gives a molecular weight 
of 336 by Raoult’s method, and yields the unchanged 5-acid on 
hydrolysis. 

Ethyl cinnamate when kept for a long time is converted at 
the rate of about 2 per cent, per year into a polymeride which 
forms an insoluble, infusible, chalk-like mass (Erlenmeyer, Ber 11, 
150). On analysis, the author finds it has the composition 

(Ph‘OH:CH*COOEt)aj. 

It decomposes on dry distillation at 300° with the formation of ethyl 
cinnamate, and differs from the truxillic ethereal salts by its insolu¬ 
bility and infusibility. It is only slightly saponified by treatment 
with alcoholic potash at 140 or 180°, whilst at 200° it is largely 
converted into cinnamic acid. When heated with hydrochloric acid 
of sp. gr. = 1*125 at 200—220° for 12 to 14 hours, it is saponified to 
a greater extent than with caustic potash, ethyl chloride escapes, and 
the product on treatment with dilute alkali yields a solution from 
which an acid insoluble in all solvents can be separated on acidifica¬ 
tion; this compound is not identical with any one of the isomeric 
truxillic acids. 


The remainder of the paper is devoted to a discussion of the 
probable formulae for the isomeric acids. 8-Truxillic acid has, prob- 

w . ■ CHPh.CH-COOH . .. . _ .. 

ably, the formula since it yields both benzu 

CHPh'CH’COOH 


and benzoic acid on oxidation in alkaline solution with 5 per cent, 
aqueous potassium permanganate ; the benzil obtained amounted 
only to 30 per cent, of that theoretically possible, but this may be 
accounted for, inasmuch as it would readily be oxidised to benzoic acid 
under the conditions employed. Further, /3~ truxillic acid on dry 
distillation gives not only cinnamic acid but also about 10 per cent, of 
dicinnamene, CieH 16 . This hydrocarbon is formed in very small 
quantity when ethyl cinnamate is heated in a sealed tube at 300°; it 
crystallises from alcohol in colourless scales, melts at 124°, and is 
identical with the compound obtained by distilling cinnamic acid 
(v. Miller, Annalon t 198, 143), and calcium cinnamate (Engicr and 
Leist, this Journal, 1873, 901), The dibrcmlde, CieJELitiBra, crystal* 
lises from benzene in beautiful needles melting at 238°. 

W. P. W. 


Salts and Derivatives of the Truxillic Acids. By W, L. 

Decry (Iter., 22, 2256—2261).— ISilver n+truxillate, CiaHuChAgtn 
forms white flocks, and is readily soluble in ammonia; the barium 
salt, with 8| mols. H 2 0, crystallises in large, colourless prisms, and 
effloresces on exposure to air; the calcium salt, with 1 mol. H 2 0, is 
crystalline, and is more soluble in cold than in warm water or 
60—70 percent, alcohol; the sodium salt, with 10 mols. H^O,crystal¬ 
lises in long, colourless prisms, and effloresces on exposure to air. 
'&-Tru%illamide, Oi 8 H 18 0 2 N 2? crystallises from alcohol and water in 
slender, coloarless needles, melts at 265°, and is moderately soluble 
in,hot alcohol, very Sparingly soluble in hot water. 

Mamum 0~truxiUate $ Oi 8 HhOJS& + 2 H s O, crystallises in small, thin 
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colourless prisms, and is practically insoluble in water; the calcium 
salt, with 3 mols. H 2 0, crystallises in small, white scales, and is 
insoluble in water; the sodium salt, with 2 mols. H 2 0, crystallises 
from 94 per cent, alcohol in very slender, coloxrrless needles. ft-Trwx- 
illic chloride , Ci8H u 0 2 Cl 2 , obtained by the action of phosphorus penta- 
chloride on the acid, crystallises in transpai'ent, rhombic prisms, 
melts at 96°, is readily soluble in chloroform, benzene, and ether, but 
sparingly soluble in light petroleum, and when treated with sodium 
/3-truxillate is converted into /3-truxillic anhydride. 

Silver <y4ruxillate forms crystalline flocks; the "barium salt, with 
11 mols. H 2 0, crystallises in large,. colourless, monoclinic prisms, 
a : b : c = 1*0677 : 1 : 0*5533; ft — 81° 24'; observed faces coPoo, 
ooSJoo, OP, coP, o<?52, and +P, and effloresces on exposure to the 
air; the calcium salt, with 3^* mols. H 2 0, is a white, microcrystalline 
powder, and the calcium salt with mols. H 2 0 , crystallises in 
lustrous, large, colourless, monoclinic prisms, a : b : c = 
1*0899 ; 1: 0*6511; ft = 89° 20' ; observed faces ooP, ooP2, 3?co, — P, 
-t-coP, and ooPoo, and effloresces slowly on exposure to the air ; the 
ethyl salt, C 16 Hu(COOEt) 2 , crystallises from dilute alcohol in very 
slender, white, silky, matted needles, melts at 98°, and is very soluble 
in alcohol, ether, benzene, and acetic acid, sparingly soluble in light 
petroleum. ry-Truxillic anhydride can be prepared by heating 
<y-tru'xillic chloride with sodium 7 -truxillate. W. P. W. 

Derivatives of Nitrohydroxynaphthaquiiaone. By F. Ejbhb* 
mann and O. Weichardi 1 (/. jpr . Ghem . [2], 40, 179—187; compare 
Abstr., 1880, 940).— Trihij droxy-ft-n wp h t h y lamin e hydrochloride , 

CioH 4 (OH)3*NH 2 ,HC1, is formed when sodonitrohy droxy naphtha* 
quinone, in small portions at a time, is added to a solution of a little 
more than the theoretical quantity of stannous chloidde in concern 
trated hydrochloric acid, and the mixture warmed with a little zinc. 
It separates from concentrated hydrochloric acid in large, monoclinic, 
colourless crystals, which turn greyish on exposure to light. The 
free base t [(OH) 3 : NH a = l : 3 ; 4: 2], is obtained in gi*eyish-white 
crystals when a solution of the hydrochloride is treated with sodium 
carbonate, but it is rapidly oxidised to nmidohydroxynaphthaquinone. 
The ZeZrar.efy/Z-derivative, OioH|(OAe) 3 ‘NHAc, prepared by boiling 
the hydrochloride with sodium acetate and acetic anhydride in 
presence of a little tin, crystallises from glacial acetic add, melts at 
145°, and is readily soluble in alcohol, chloroform, aud concentrated 
acids, but insoluble in water. Tt dissolves unchanged in fuming 
nitric acid, and it is not acted on by a cold glacial acetic acid solution 
of chromic acid. 

AcehimidohydroxynapMkaqmnone, OH*CmH 4 0 2 'FHAc, is formed 
when the preceding compound is treated for a long time with cold, 
concentrated potash in presence of air, or when amidohydroxy- 
naphthaquinone is boiled with acetic anhydride. It crystallises from 
glacial acetic acid in yellow, indented needles, melts at 219—220% 
and shows great resemblance to ehlorhydroxynapbthaquincme. It 
is readily soluble in alcoh 1, glacial acetic acid, ether, chloroform, 
benzene, and carbon bisulphide, but insoluble in water; it dissolvea 
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in caustic alkalis with, a blood-red coloration, and on adding alcohol 
the salts are precipitated in red crystals. When boiled for a long 
time with concentrated potash, it is decomposed, the solution becomes 
dark blue, and the potassium salt of amidohydroxynaphthaquinone 
separates on cooling in bluish-black needles. The oxime , C 12 Hio0^jj, 
prepared by treating the quinone with hydroxylamine in alkaline 
solution, crystallises from glacial acetic acid and xylene in golden 
needles, decomposes at 190—200°, is sparingly soluble in alcohol, 
ether, benzene, and carbon bisulphide, and insoluble in water. 

Amidohydroxynaphthaquinoneoxime , CioH 8 03 N s , prepared from amido- 
hydroxynaphthaquinone in like manner, is a greenish-yellow, floccu- 
lent compound almost insoluble in the usual reagents, but soluble in 
alcoholic hydrochloric and acetic acids. It dissolves in alkalis with a 
violet coloration, which changes to blood-red on adding excess of 
alkali. 

Diamidonaphthcuresorcinol hydrochloride , CioH 4 (OH) 2 (]^H 2 ) 2 , 2 HCl, is 
formed when the preceding compound is gradually added to a cold 
dilute hydrochloric acid solution of stannous chloride, and is precipi¬ 
tated in long, colourless needles on the addition of fuming hydrochloric 
acid. It oxidises and turns red on exposure to the air, either in the 
dry state or in solution. The alkaline solution rapidly oxidises, and 
becomes carmine-red; if the red solution is boiled for a short time 
ammonia is evolved, the solution turns black, and, on adding hydro¬ 
chloric acid, amidohydroxynapthaquinone is precipitated. If the 
red alkaline solution is treated directly with acids, the colour 
darkens, and after a few* minutes amidohydroxyquinone is precipi¬ 
tated. E. S. K* 

HydronapMhabenzylamiri.es. By E. Bamberger and H. Helwig 
{Ben, 22, 1912—1917; compare Ahstr., 1887, 719, 840 ).—Phenyl 
tetrahydro-/3-naphthabemylcarbavnide , NHPh'CO'NH'GH^CioHn, pre* 
pared by treating tetrahydronaphthabenzylamine with phenyl cyanate 
in benzene solution, crystallises from alcohol in slender, colourless 
needles, melts at 141°, and is readily soluble in acetone, alcohol, and 
chloroform, but almost insoluble in water. The corresponding thio * 
carbamide , hTHPh^CS'KH’CH^OwHu, crystallises from alcohol in 
colourless rosettes, melts at 139*5—140°, and is readily soluble in 
most ordinary solvents. % 

Tetrahydro~p-naphthabenzylcarbamide 9 ISHs'COdSTH'CH^CjoHu,sepa¬ 
rates in colourless plates when a neutral solution of tetrahydro- 
naphthabenzylamine hydrochloride is evaporated with potassium 
cyanate; it crystallises from hot alcohol in small plates, melts at 
135—135*5°, and is soluble in alcohol, benzene, and ether. 

Di-ietrahydro~fi«naphthabenzylcarbamide 9 CO(NH*CHa* 0 1 oHn) 2 , pre¬ 
pared by treating an acid solution of the base in like manner, crystal¬ 
lises from hot water in small plates melting at 225*5—226°. 

Tetrahydro^^naphihabenz ylamine tetrahydro -p- naphthabenzyldithio - 
carbamate , C 10 Hn*CH 2 *]SrH*CS’S , NH 3 *CH 2 *CioHn» is formed when 
the base is treated with carbon bisulphide in cold ethereal solution; 
it crystallises from alcohol in needles, melts at 128° with decom¬ 
position, and is sparingly soluble in water* 
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Di-tetrahydro - /3 - naphthabenzyUliiocarbamide, CSflTH'CHo'CinHiOa, 
obtained by boiling an alcoholic solution of the preceding compound, 
crystallises in nacreous plates, melts at 142'5—143°, and is readily 
soluble in chloroform, alcohol, and benzene, hut more sparingly in 
ether, and insoluble in water. 

Acetyltetrahydro-fi-naphthabenzylamine, Ci 0 H u *CH 2 *NHAc, crystal¬ 
lises from alcohol in long needles, melts at 64—65°, and is readily 
soluble in benzene, acetone, chloroform, alcohol, hot water, and light 
petroleum ; it is not acted on by bromine in chloroform solution. 

When tetrahydro-/3-naphthabenzylamine hydrochloride is oxidised 
with 3 per cent, potassium permanganate in cold alkaline solution, 
phthalic acid and orthohydrocar boxy cinnamic acid are formed. 

Phenyltetrahydro-a-naphthabenzylcarbamide crystallises in colour¬ 
less needles, melts at 126'5°, and is readily soluble in ether and warm 
alcohol. 

AcetyUetrahydro-a-napMhabenzylamine crystallises in nacreous 
plates, and melts at about 88*5°. 

When tetrahydro-*-naphthabenzylamine is oxidised with potassium 
permanganate, oxalic acid and phthalic acid are formed* 

F. S. K. 

a- and /3-Naphthylglycines and their Derivatives, By 0, 
Jolles ( Ber 22,2371—2374).—Lippmann has shown that nitroso- 
phenylglycine on reduction yields phenylhydi*azidoacetic acid. The 
author is now extending this reaction to the naphthyl-series. 

a-Naphthylglycine (Bischoff and Nastvogel, this vol., p. 1015) was 
prepared by heating a-naphthylamine with an aqueous solution of 
chloracetie acid. It forms a crystalline platinochloride , and its silver 
salt crystallises in silvery scales, but in aqueous solution decomposes 
on heating with formation of a metallic mirror. a-Nitrosonaphthyl - 
glycine , formed by acting on the ammonium salt with nitrous acid, is 
very unstable. 

When ^-nnphthylamine is heated with aqueous chloracetie acid, 
fi-naphthylglycine-napkthylamine , CioH 7 , NH*OH 2 *COOH s NH 2 'OioH 7 , is 
formed, and crystallises in yellow needles melting at 114—115°. 
When boiled with hydrochloric acid, this breaks up into naphthyl- 
amine and fi-naphthylgtyfcine. The latter forms microscopic crystals 
soluble in water, alcohol, ether, and glacial acetic acid, and melts 
at 134—135°. /?- Nitrosonaphthylglyaine is more stable than the cor¬ 
responding ot-compound; it crystallises from alcohol in reddish scales, 
and decomposes at 125—126°* L« T. 1* 

Condensation - derivatives of a-Naphthaldehyde* By E* 
Brandis (Ber., 22, 2148—2158).—#-Naphthaldehyde does not yield 
a crystallisable compound when treated with ammonia under the con¬ 
ditions employed in the preparation of hydrobenzamide from benz- 
aldehyde; condensation with primary aromatic amines, however, 
gives better results. »‘NapMhabenzylidenaniline y CioByCRINPh, 
crystallises from alcohol in pale yellow needles, and melts at 71°; 
a-mphtftabmzyMdenorthotaluidim, 0 1 nH 7 »CH!N* 0 fiH 4 Me, crystallises 
from alcohol in stellate groups of scales, and melts at 59*; naphtha - 
benzy Udeneparatoluidine crystallises in long, yellow needles, and melts 
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at 98°; a-naphthabenzylidene-a-naphtliylamine , OioH/CHIN’CwH?, 
crystallises in granular aggregates of prisms, melts at 117°, and is 
sparingly soluble in cold alcohol. 

a-Naphthabenzaldoorime, CioHyCH!N*OH, which crystallises from 
water in long, beautiful needles, melts at 98°, and is soluble in ether 
and alcohol, but only sparingly in hot water; it is reconverted into 
the aldehyde by boiling with hydrochloric acid. 

* The nitrile of ^naphtha glycollie acid , CioH 7 *CH(OH)*C1T, is pre¬ 
pared by mixing a-naphthaldehyde (3 grams) and potassium cyanide 
(12 grams) with a small quantity of water, cooling in ice, and 
treating with concentrated hydrochloric acid (25 c.c.) added drop by 
drop. It is a thick, yellow oil, insoluble in water, but readily soluble 
in alcohol and ether. On hydrolysis with concentrated hydrochloric 
acid in the cold, it yields tz-naphthagly collie acid , Ci 0 H 7 *OH(OH)*COOH > 
which crystallises in rosettes of colonrless needles, melts at 80—81°, 
and is soluble in water, readily soluble in ether and alcohol. The 
bariim salt is macrocrystalline, and is sparingly soluble in hot 
wflter. 

u-Naphfhacinnamic acid , CioHt’CIPCH-COOH, obtained from the 
aldehyde by Perkin’s reaction, crystallises from alcohol in arborescent 
groups of needles, melts at 211—2L2°, and is very sparingly solu hie 
in water, 1 part requiring 7,000 parts of hot water for its solution. 
The calcium salt crystallises in colourless, lustrous scales, and the 
barium salt forms tufts of needles. A second acid, which has not 
yet been obtained pure, is also formed in the reaction; it melts at 
155—165°, yields a-naphthoic acid on oxidation with potassium per¬ 
manganate, and is possibly an isomeric a-naphthacinnamic acid. 
a-Naphthylpropionic acid, CioH 7 *CH 2 *OH 2 ’COOH, formed by the 
reduction of the cinnamic acid with sodium amalgam, crystallises 
from alcohol in colourless needles, melts at 148°, and is somewhat 
sparingly soluble in hot water. Dihrom-a-naphthahydrocinnmiic acid , 
Ci 0 H 7 *CHBrOBBrOOOH, prepared by brominating the cinnamic 
acid in chloroform solution, crystallises from chloroform in colourless 
scales, melts at 189°, and on reduction with zinc-dust and acetic acid 
is reconverted into <jc-naphthacinnamic acid. a-Naphthyl-ft-bromo- 
propionic acid , CioHf'CHBrCH/COOH, obtained by heating the 
cinnamic acid with ID times its weight of hydrobromic acid (satu¬ 
rated at 0°) for —3 hours at 100'', crystallises from chloroform in 
colourless needles, melts at 216°, and when suspended in water, and 
treated in the cold with an aqueous solution of sodium carbonate, is 
converted into a-naphthacinnamme, CmH 7 , 0H!CH2. This is an oil 
with an aromatic odour resembling that of styrene, and yields on 
bromination in chloroform solution »-nnphthacinnamene dibromide , 
OioH 7 4 OHBrOH 2 Br, which crystallises in colourless tables, melts at 
168 p , and is very sparingly soluble in alcohol. W. P, W. 

Decomposition of Sttlphonic Acids in Presence of Phos^ 
phoric Acid. By C. FbiejoeI/ and J. M. Crafts (Oompt retod,, JOd^ 
95—99).— 1 The decomposition of sulphonic acids by heating them 
lyith, sulphuric acid and passing steam into the mixture is compli-' 
by the, formation of disulphonie acids and by other secondary 
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reactions, and the yield of hydrocarbon is too low. Assuming that 
the sulphuric acid serves only as a medium which will contain a 
quantity of water sufficient for the decomposition, and the tempe¬ 
rature of which can readily be regulated, the 1 authors have substituted 
phosphoric acid for it with very satisfactory results. The sodium or 
potassium salt of the sulphonic acid is mixed with a considerable 
excess of phosphoric acid solution of 60° B. This liquid boils at 
130°, and all the sulphuric acid which is liberated forms an acid sul¬ 
phate of sodium or potassium; if necessary enough alkali may be 
added to form a normal sulphate. The operation is conducted in a glass 
retort* and the current of steam and the temperature are easily regu¬ 
lated. If necessary, the products at different stages of decomposition 
may be collected separately. 

21 grams of tetrabydronapbtbalene-monosulphonic acid (obtained 
by the action of sulphuric acid at 100° on that fraction of the pro¬ 
ducts of the action of aluminium chloride on naphthalene which boils 
at 200°) gave 48*7 per cent, of tetrahydronaphthalene, instead of 
53*4 per cent., and the amount of acid liberated was identical with 
the calculated quantity. 

Experiments with benzene, metaxylene, and naphthalene and its 
derivatives indicate that the facility with which the monosulphonic 
acids decompose in this manner is in proportion to the ease with 
which they are formed. In like manner the monosulphonic acids are 
more easily decomposed than the disulphonic acids, many of the latter 
showing remarkable stability. Benzenedisulphonic acid is not de¬ 
composed below 280°, and the decomposition is not quite complete at 
330°, because some of the acid distils over unchanged with the pro¬ 
ducts of decomposition. 

This method of separation of hydrocarbons may be applied to cases 
which have hitherto presented great difficulty, such as the separation 
of the naphthalene hydrides obtained by the action of aluminium 
chloride on naphthalene. It is found that the hydrocarbons which 
are converted into sulphonic acids are tetrahydronaphthalene and a 
small quantity of naphthalene* whilst the portion not attacked by 
the sulphuric acid consists of higher hydrides, especially the deca- 
hydride, 

The naphthalene is the most readily converted into the sulphonic 
acid, and, in accordance with the rule already stated, naphthalene is 
found in the first portion of the products of decomposition by water 
in presence of phosphoric acid. O. H. B. 

Oximes of Pbenanthraquinone. By &. Auwers and V. Meyer 
(Ber., 22, 1985—1995; compare this vol., p, 609, and Beckmann, 
this vol., p. 980).—Attempts to prepare an isomeride of phenanthra- 
quinoneoxime by treating the diketone with hydroxylamine under 
various conditions were unsuccessful, the only product in all cases 
being the monoxime (m, p., 158°) described by Goldschmidt (Abstr., 
1884, 62). 

When phenanthraquinone is treated with hydroxylamine in pre* 
sence of alkali, the mixture at once turns green, and on warming 
for a few seconds a violent evolution of gas takes place; only small 
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quantities of the monoxime are obtained, but considerable quantities of 
resinous products are formed. The result is the same, but the re¬ 
action is less energetic if excess of alkali is employed in the cold ; 
when sodium carbonate is used, however, the yield of the monoxime is 
good. 

Attempts to convert the monoxime intp an isomeric compound by 
heating it with alcohol, or by treating it with a saturated acetic 
anhydride and glacial acetic acid solution of hydrogen chloride at 
various temperatures, were unsuccessful. 

Phenanthraquinonedioxime , Ci 4 H 10 NoO 2 , can be prepared by digest¬ 
ing an alcoholic solution of phenantbraquinone (1 mol.) for 30 hours 
with hydroxylamine hydrochloride (4 mols<). It crystallises from 
alcohol or glacial acetic acid in microscopic, yellow prisms, melts at 
about 202° with previous decomposition, is insoluble in water, and 
only sparingly soluble in chloroform, benzene, alcohol, ether, and 
glacial acetic acid, but moderately easily in carbon bisulphide. It 
dissolves in concentrated sulphuric acid with a blood-red coloration, 
and in hot soda, yielding a yellow solution, from which the sparingly 
soluble sodfo'wm-derivative separates, on cooling, in nacreous plates. 
The potassium- derivative is readily soluble. 

Attempts to prepare an isomeric dioxime by treating the diketone 
with hydroxylamine under various conditions were unsuccessful; 
when the dioxime is heated at 150° with alcohol, it is converted into 
the anhydride (m. p, 182—183°). 

Viacetylphenanthraquinonedioxime , Ci 8 Hi 4 N 2 0 4 , is formed when the 
dioxime is dissolved in glacial acetic acid and acetic anhydride, and 
the solution saturated with hydrogen chloride in the cold. It sepa¬ 
rates from hot alcohol in microscopic, well-defined crystals, melts at 
184°, is readily soluble in chloroform and benzene, and moderately so 
in carbon bisulphide, but only sparingly in alcohol, glacial acetic acid, 
ether, and light petroleum, and insoluble in water. When treated 
w y ith cold dilute potash, it is slowly reconverted into the dioxime 
melting at 202°. 

The above results show that phenantbraquinone only yields one 
monoxime and one dioxime under conditions which in the case of 
benzil lead to the formation of isomeric benziloximes, and, moreover, 
chemical agents which convert the benziloximes into isomeric com¬ 
pounds have no like action on the oximes of phenantbraquinone. It 
is probable, therefore, that structurally identical and stereochemically 
isomeric oximes of phenantbraquinone are incapable of existence, a 
conclusion which, if proved to be true, would be evidence in favour 
of the authors’ views on the isomerism of the benziloximes (compare 
Auwers and Meyer, p. 611). F, S. K. 

Terpin Hydrate. By G. Vtjlpitts ( Ohem , Oentr 1889, i, 789, from 
Pharm . Gentralhalle , 30, 289—290).—The author attributes the incon¬ 
sistencies in the recorded melting point and solubility of terpin 
hydrate as given by various writers, to the fact that the determina¬ 
tions have been made under different conditions. The melting point 
,has been determined by some in the specimen either after drying 
w & desiccator or at a high temperature, by which means one of the 
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three molecules of water is eliminated, and the substance melts at 102°, 
whereas, if the determination be carried oat quickly under the least 
possible contact with the air, the substance melts at 116°. In like 
manner with regard to the solubility, this varies according to whether 
the solution be made by agitating the finely-powdered hydrate with the 
solvent in the cold, or whether it be dissolved with the aid of heat. 
In the latter case, terpin hydrate forms supersaturated solutions. In 
the former case it dissolves in 250 parts of water, 10 parts of alcohol, 
100 parts of ether, and 200 parts of chloroform; whilst in the 
latter case it only requires 32 parts of boiling water, and only 2 parts 
of hot alcohol for solution. J. W. L. 

Oxidation by Nitrosocamphor in presence of Light. By 

P. Cazeneuve (Corrupt, rend., 109, 185—187).—When dry nitroso- 
camphor is exposed to light, nitrogen oxides are evolved; in presence 
of water, nitrogen is given off, and substances in contact with the 
nitrosocamphor are oxidised. 

In presence of water alone, the decomposition is very slow; nitrogen 
is liberated, but no carbonic anhydride, nitric oxide, nor other oxide 
of nitrogen is given off. Even after long exposure, the residue con¬ 
tains 5 per cent, of nitrogen, has a greenish tint, and dissolves readily 
in cold alcohol of 85°. It probably has a complicated composition, 
hut it no 1 longer gives Liebermann’s reaction with phenol and sul¬ 
phuric acid, so that the nitroso-group must have disappeared. Acetic 
chloride has no action, and hence hydroxyl-groups are absent, but the 
partial solubility of the substance in alkalis indicates that some acid 
has been formed. 

When excess of alcohol is mixed with nitroso-camphor and exposed 
to light, thei'e is rapid evolution of nitrogen and a proportional pro¬ 
duction of aldehyde mixed with a small quantity of glycollic acid, but 
no acetic acid is formed. A 5 per cent, aqueous solution of mannitol 
is converted into mannitose and an acid which seems to be mannitic 
acid. Glycerol in 30 per cent, aqueous solution is converted into 
glyceraldehydes. With excess of nitroso-camphor, oxidation would 
probably proceed further; oxalic and formic acids in 1 per cent, solu¬ 
tion are oxidised to carbonic anhydride. 

The author suggests that many changes in the vegetable kingdom, 
such as the formation of chlorophyll and other colouring matters, 
may be due to oxidation produced by certain substances under the 
influence of light. hTitrosocamphor and naphthylamine hydrochlo¬ 
ride yield a substance which is first violet-red, and then orange-red, 
and is known to be formed in the vegetable kingdom under the influ¬ 
ence of light. 0. H. B. 

Monochlorocamphor formed by tbe Action of Hypochlorons 
Acid, By P, Cazeneuve (Cornet rend,, 109, 229—231).—If pow¬ 
dered camphor is agitated with concentrated hypochlorous acid, it 
rapidly liquefies and then suddenly solidifies with considerable rise of 
temperature, The product is washed with water, dissolved in alcohol 
,of 93°, mixed with potassium hydroxide in slight excess, ajxd precipi- 
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tated by water. It is then purified by crystallisation from alcohol, 
and finally from chloroform. 

The aqueous alkaline liquid contains a small quantity of a liquid 
which seems to be an additive product; it has an odour of camphor, 
contains chlorine, dissolves in potassium hydroxide, gives a slight 
red coloration with ferric chloride, and is attacked by acetic 
chloride. 

The monochlorocamphor obtained in this way resembles tereben- 
thene hydrochloride, and is a soft, crystalline substance, which melts 
at 124—125° (not 95°, as stated by Wheeler), and boils at 220° with 
slight decomposition. It dissolves in alcohol, ether, and chloroform, 
and its rotatory power is [«] D = + 40°. It is only very slightly and 
slowly decomposed by boiling water, even in presence of lead oxide; 
it is slowly decomposed by alcoholic potash, with formation of cam¬ 
phor and unstable acid products. When boiled with fuming nitric 
acid, it yields some camphoric acid and a nitrochloroeamphor, which 
forms metallic derivatives with zinc and iron. If heated with 
aqueous ammonia at 150° for 24 hours, it yields a readily oxidisable 
base, which has a very powerful odour, and is precipitated by all the 
group reagents for the alkaloids. The base and the hydrochloride 
and picrate are very soluble and non-crystallisable, but the platino- 
chloride seems to crystallise. 

When heated with strong sulphuric acid, the chlorocamphor yields 
hydrochloric acid and phenolic compounds containing sulphur; when 
distilled with powdered zinc, it yields a considerable quantity of 
cyanogen. 

The stability of the compound indicates that substitution has not 
taken place in the methyl- or propyl-chains, and that it has not a con¬ 
stitution analogous to benzyl chloride. On the other hand, its 
stability is not great enough to lead to the conclusion that substi¬ 
tution has taken place in a CH-group in the nucleus. It is most pro¬ 
bable that, as in normal monochlorocamphor, substitution has taken 
place in a CH-group in the nucleus. C. H, B. 

Isomeride of Monobromocaraphor, By P. Cazenbutb (Gompt 
109, 439—441).—Hypobromous acid is prepared by the action 
of bromine on mercuric oxide suspended in water cooled at 0°, and 
powdered camphor is agitated briskly with the solution. It forms a 
reddish-orange liquid, which is washed with cold water, dissolved in 
alcohol of 93°, agitated with a slight excess of potassium hydroxide to 
remove bromine, precipitated by the addition of water, washed, dried, 
and finally crystallised from alcohol of 85°, and from chloroform. 

The mtmobromocamphor thus obtained forms ill-defined crystals, 
which melt at 144—145°, whilst ordinary monobromocamphor melts at 
76°, It is insoluble in water, but readily dissolves in alcohol, 
benzene, ether, and chloroform. A per cent, solution in alcohol of 
93° has a rotatory power of [«]& = + 40°, which is identical T*th that 
of the monochloreamphor obtained by the action of hypochlorous acid 
(preceding abstract). With water and dilute acids at high tempe¬ 
ratures, with ammonia, and in all reactions (be, tit) the, two deriva¬ 
tives behave in, a precisely similar manner. They are therefore 
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doubtless similar in constitution, and tbe bromine bas displaced 
hydrogen in a CH 2 group of the nucleus. 

The monochloro- and monobromo-derivatives obtained respectively 
by tbe direct action of bromine, or the action of chlorine in presence 
of alcohol, contain the halogen in the ortho-relation to the carboxyl. 
It is probable that the isomerides contain the halogen in the para- 
relation, but they may also be regarded as ethereal salts of a secondary 
alcohol with the CH*OH group in the nucleus. The latter view is 
supported by the liberation of hydrochloric or hydrobromic acid by 
the action of water or dilute sulphuric acid at 150°, and by the pro¬ 
duction of amines on treatment with ammonia. C. H. B. 


Camphor-derivatives. By A. Haller (Oomph rend 109, 68 —71 
and 112—114).—Cyanocamphor remains unaltered when heated 
with alcohol alone, but in presence of a small quantity of sodium a 
reaction takes place, and if the product is concentrated and the 
crystals which form are washed with a solution of potassium hydroxide 
and recrystallised from ether, the compound CH-OioH 1$ 0 2 Et is 
obtained in rhombic crystals which melt at 5 7—58° aud are 
insoluble in water and in alkalies, and only slightly soluble in light 
petroleum, but dissolve in ether and in alcohol; molecular rotatory 
power in alcoholic solution [«]d = + 57° 70'. This compound gives 
no reaction with ferric chloride, and does not reduce Bar res will’s 
solution nor silver nitrate. The formation of this compound takes 
place readily under atmospheric pressure, but it is better to conduct 
tbe operation in sealed tubes at 100°. The same product is obtained 
by tbe action of sodium amalgam on an alcoholic solution of cyano¬ 
camphor. 

Methyl alcohol under similar conditions yields the compound 
CH*OioHi 6 0 3 Me, which forms crystals melting at 76—77°. The 
corresponding propyl-derivative is an oily liquid, which does not 
solidify at —-20°, and dissolves in most solvents, except water and 
alkalis. 

If cyanocamphor is assumed to have the constitution 


CH-CIT 
° 8Hi4< CO ' 


the question arises whether the cyanogen-group has the same influence 
on the CO-group as the CCl 3 -group has on the OOH-group in chloral. 

The formula, n >0<[i , is, however, inadmissible, because tbe 

JdLU Us hii4 

alkyl-derivatives yield neither acetyl- nor benzoyl-derivatives when 
treated with the corresponding chlorides. It may also be assumed 

that cyanocamphor has the constitution, C 8 H u <n The formula, 

O'Uxt 


RO CH-OH 
CN >C< C 8 Hh 


, is, however, inadmissible, because tbe alkyl-deri¬ 


vatives yield no ethereal salts. Still, assuming .that the double 
bond is unloosed, tbe constitution of tbe alkyl-derivatives may be 
COOEt'CsHu-CHa’CN, that is to say, they are ethereal salts of the 
voiu ivi. 4 m 
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acid COOH’C 8 Hu'CH 2 'C$r, which is itself the nitrile; of hydro- 
campho-carboxylic acid. 

The author has prev’^u^ly shown that when cyanoeamphor is 
treated with concentrated^ fash it yields hydroeamphioarboxylic 
acid. When this is heated with alcohol and hydrochloric acid, 
it yields a small proportion of a diethyl salt, with a molecular 
rotatory power of + 45 °, and a much larger proportion of the 
monethyl salt, a semi-crystalline solid, which melts at 44—45°, 

When the ethyl-derivative obtained from a cyanocimphor is 
treated with concentrated hydrochloric acid, it yield* ammonia, 
alcohol, and hydrocamphocarboxylic acid. Cyanocamptrfr under the 
same conditions yields camphocarboxylic acid. The etb/l-derivative 
also yields hydrocamphocarboxylie acid when treated V*h excess of 
potash. With an alcoholic solution of hydrogen chloride, 'yields the 
diethyl salt of the acid, and if this ethereal salt is < ated with 
alcoholic potash in molecular proportion, it yields th potassium 
-salt of an acid, which melts tit 7?—78°, and is isomei with the 
monethyl salt of hydrocamphocarboxylic acid. The ime com¬ 
pound is obtained if the original ethyl-derivative is x iled with 
alcoholic potash in molecular proportion, until ammonia ao longer 
evolved. 

These results confirm the supposition that the double 1 id is un¬ 
loosed, the change being facilitated by the presence of tin negative 
cyanogen-group- The two carboxyl-groups in the product d not yield 
-alkyl salts with the same readiness, and when these salts aS formed 
they differ considerably in stability. It follows that the energy the acid 
function of the group OOOH depends on the nature of th nucleus 
or radicle with which it is combined. CEL B> 

Inftuence of Solvents on the [Rotatory Rowerof Iso- 
eamphols- By A. Haller (Corrupt, rend., 109, 187—1)).—The 
author distinguishes the stable camphols as #-campkolfand the 
unstable as isocamphols or / 3 -eamphols. j 

Leevogyrate isocamphol prepared by Montgolfier’s method am¬ 
bles its isomeride ordinary or <*-camphol, but is more Soluble V 
alcohol, benzene, toluene, and petroleum. In capillary tubes it 
volatilises without melting, but in sealed tubes it melts at 212°. 
jFrom light petroleum it crystallises in fern-like leaflets %d not in* 
hexagonal tables like its isomeride. 

c^camphol has the same rotatory-power (4* 38*52) n alcohol 
toluene, or petroleum, but the rotatory power of isocamphol varies 
with the solvent. In alcohol it is —33*11, in petroleum -26*62 and 
in toluene —20*99. A mixture of equivalent quantities of dextro¬ 
gyrate <^eumphol and Isevogyrate isocamphol is inactive u alcojflf* 1 1 ^ 
solution, but in petroleum it has a rotatory power of +^aT 3 Laiii 
toluene of -f 701. It will be observed that these differenc re ] ower - 
tban those -observed with the isocamphol alone- 

A mixture of dextrogyrate isocamphol with a slight ex* 0 f 
gyrate ^camphot had a rotatory power of ~~l'3p in aty — 5*19 
in petroleum, and —6*49 in toluene. ? 9 

, It is evident that the influence of solvents on the r&y p 0Wer 
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may vary with different isomerides, and that, in this particular 
instance the differences may be utilised to distinguish between the 
a-camphols and the isocamphols. C. H. B. 

Molecular Weight of Caoutchouc and other Colloid Sub¬ 
stances. By J. H. Gladstone and W. Hibbert (Phil. Mag . [5], 28, 
38—42).—The authors have determined the molecular weight of caou¬ 
tchouc by Raoult’s method. The caoutchouc was prepared from Penang 
and Para rubber, and was purified by three different methods. The 
experiments were made on solutions in benzene ot* 5*25° freezing-point. 
Only one of the three samples gave measurable results (mol. weight 
6504), and as it had been separated from its ethereal solution by 
evaporation in hydrogen, the authors consider that a lowering of the 
molecular weight had taken place. The accuracy of Raoult’s method 
for substances of this nature had been previously proved by experi¬ 
ments with substances of the same ultimate constitution (oil of turpen¬ 
tine, oil of lemon, cedrene, caoutchene, &e.) whose molecular weight 
was known. Extremely concordant results were obtained. The high 
molecular weight obtained for caoutchouc, the total absence of an / 
tendency to crystallise, its decomposition when distilled, its easy 
alterability by the action of heat, and the extreme slowness with 
which it dissolves, render it probable that caoutchouc belongs to the 
class of colloids. For this reason, experiments were made with gum 
arabic, caramel, and albumin in aqueous solution. Very high mole¬ 
cular weights (about 2000) were obtained; a result which agrees 
with the experiments of Brown and Morris (Trans., 1888, 610). 
Experiments were also made with solutions of the colloidal hydrates of 
iron and aluminium; the molecular weights obtained were very 
high, especially if due allowance is made for the small amount of 
chloride which is unavoidably present. All the authors’ experiments, 
therefore, confirm the belief that the colloid molecule contains a very 
large number of atoms. , • H. K. T. 

Colouring Matter of Purpura lapillus. By A. Letellier 
( Compt . rend., 109, 82—85 ).—Purpura lapillus is very abundant on 
the coast of Brittany, and is probably the source from which the 
ancient Britons obtained their purple dye. The colouring matter is 
furnished by a yellowish-white fascia which extends along the rectum, 
and is only developed on exposure to light. Three substances seem 
to be concerned in the production of the purple. One is yellow and 
is non-phoiogenic, while the other two are green and rapidly become 
blue or carmine when exposed to light. The yellow substance crys¬ 
tallises in oblique prisms or in very thin plates, which resemble crystals 
of uric acid but are triclinic. It is soluble in potassium hydroxide 
and is precipitated unchanged on the addition of a dilute acid. 

One of the two photogenic substances is apple-green in colour, and 
the crystals, which are monoclinic, resemble magenta in general ap¬ 
pearance, but rapidly become opaque and dark blue when exposed to 
light. It dissolves with difficulty in water but is readily soluble iu 
chloroform and especially in light petroleum. The other forms dull- 
green rhombic crystals, which are relatively somewhat soluble in 
water and become violet or carmine-red on exposure to light, 

4 m 2 
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In order to obtain these compounds the fasciae of hundreds of Purpura 
are dried over sulphuric acid in a vacuum, powdered, and extracted 
with ether. The ethereal solution is evaporated and the residue 
treated with potash in order to remove fats and the yellow substance. 
The latter is precipitated by acidifying the solution. That portion of 
the residue which is insoluble in potash is treated with chloroform, 
which dissolves the dull-green compound more readily than the other, 
or with light petroleum, which first dissolves the apple-green sub¬ 
stance. All these operations must be conducted in the dark* 

When the purple colouring matter has once been formed, it is a dark 
impalpable powder quite insoluble in all ordinary solvents. Nitric 
acid or chlorine water decomposes it; strong sulphuric acid con¬ 
verts it into an emerald-green substance which, on addition of water, 
forms a deep indigo-blue solution, but prolonged contact with the 
acid insults in carbonisation. 

When the powder is suspended in chloroform, the liquid transmits 
only the rays 720—613 and 535—490. If the purpurogenic sub¬ 
stances are dissolved in chloroform and the solution is exposed to the 
prismatic spectrum of the electric arc, it is found that the green and the 
less refrangible part of the blue have no action, whilst the red and 
infra-red are very active and under these conditions produce a greater 
effect than the violet and ultra-violet. There is little doubt, however, 
that the colouring matter is a product of reduction. If the purpuro¬ 
genic substances are mixed with hypochlorous acid, hydrogen, per¬ 
oxide, or potassium dichromate, they remain unaltered, but when 
treated with sodium amalgam a purple-red substance is formed. 
When the purple is oxidised, it becomes white, but on exposure to 
light it again becomes green and finally rose-coloured. 

The purpurogenic substances are most abundant between October 
and April, the time during which reproduction takes place. 

0. H, B. 

Conversion of Pyrroline into Tetramethylenediamine. By 
G. Cumician and C. IJ. Zanetti ( Ber 22, 1968—1975) .—Pyrroline- 
hydroxylamine (compare Ciamician and Dennstedt, Abstr., 1885, 
p. 246) is best prepared by boiling pyrroline (10 grams) for 17 hours 
with hydroxylamine hydrochloride (12 grams) and anhydrous sodium 
carbonate (8 grams) in 90 per cent, alcoholic solution (100 grams). 
The yield is 35 per cent. It melts at 173°, and molecular weight 
determinations by Raoult’s method in glacial acetic acid solution gave 
results in accordance with those required by the molecular formula 
C 4 H 8 N 2 O 2 . When treated with sodium in boiling alcoholic solution, 
it is converted into tetramethylenediamine, melting at 27—28°, and 
identical in all respects, save in melting point, with the compound 
(m. p. 23—24°) described by Ladenburg (Abstr., 1886, 528). The 
benzoyl-derivative melts at 177—178*; Udranszky and Baumann 
(this vob, p. 33) give 175—176° as the melting point of this com¬ 
pound. The constitution of the compound C^pN-jO* is probably 
OH-N;OH*CH 8 -OH^CH:N‘OH (succinaldoxime) ; it is soluble in 
-alkalis, reacts with acetic anhydride, and when treated with nitrous 
acid nitrous oxide is evolved. ■ 

A compound, probably stMcinilihyfoazone, is formed when 
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pyrrolinehydroxylamine (0*5 gram) is heated at 210° for a few minutes 
with phenylhydrazine (1 gram). It crystallises from boiling alcohol 
in almost colourless, silky plates, melts at 124—125°, and is decom¬ 
posed at a higher temperature ; it is readily soluble in alcohol, ether, 
and benzene, but insoluble in water. It turns reddish-yellow on 
exposure to light and air or when heated for a long time at 100°. 

F. S. K. 

2- and 3-Methylpyrroline. By M. Dennstedt and A. Lehne 
(Ber., 22, 1918-1920 ; compare Abstr., 1886, 1048).—The 2- and 3- 
methylpyrrolines which are present in small quantities in the fraction 
of Dippel’s oil, boiling at 140—153°, cannot be completely separated 
by the method previously described ( loc. cit.), as only tbe 2-compound 
(b. p. 147—148°), which forms the larger proportion of the mixture, 
can be obtained in a pure state ; the dimethylindole, prepared from 
the 3-methylpyrroline (this vol., p, 400), may, therefore, have only 
been obtained in an impure condition. 

2 -Methylpyrryl cinnamyl ketone , CiNTHaMe’CO’CHIGHPb, prepared 
by boiling the acetyl-derivative of 2-methylpyrroIine with benzalde- 
hyde and very dilute potash, crystallises from alcohol in compact 
yellow needles melting at 193°. The corresponding 3 -compound, 
prepared in like manner, crystallises from alcohol in small, light 
yellow plates and melts at 156—157°. F. S. K. 

Dimethylpyrrolines. By M. Dennstedt (Ber., 22, 1920—1924). 

■— 2,4i-I)imet]iijlpyrrijl cinnamyl ketone , C 4 NH 2 Me 2 *CO*GH!CHPh, pre¬ 
pared from 5-acetyl-2,4-dimethylpyrroline and benzaldehyde, crys¬ 
tallises from alcohol in small, yellow plates melting at 188°. When 

2.3- dimetbylpyrroline is treated with hydrogen chloride in ethereal 
solution (compare this vol., p. 400), small quantities of a very unstable 
condensation-product are formed, from which, however, an indole- 
derivative cannot be obtained by treating it with sulphuric acid. 

Tetramethylindole , is obtained when an aqueous solution 

of tetramethyldipyrroline hydrochloride (compare Dennstedt and 
Zimmermann, Abstr., 1887, 598) is mixed with dilute sulphuric acid 
and, after keeping for some days, the product is distilled with steam. 
It is a yellowish oil, boils at 285° with partial decomposition, and is 
soluble in concentrated hydrochloric acid, but is repx*eoipitated on 
adding water. When heated at 120° for 15 hours with methyl alcohol 
and methyl iodide, it yields a yellow oil which shows all the charac¬ 
teristic reactions of a dihydroquinoline. The piorate , prepared by 
treating the base with picric acid in benzene solution, crystallises in 
granite-red needles melting at about 100° with decomposition. 

The conversion of the dimethylpyrroline (b. p. 105°) obtained from 
Dippers oil into tetramethylindole seems to show the presence of 

2.3- dimethylpyrroline in the original oil (compare following abstract). 

, h\ S. K. 

Dimethylpyrrolines in Dippers Oil. By M. Dennstedt (Ber., 
22,1924—1929).—The presence of 2,3-dimetbylpyrroline in Dippel’s 
oil is z*endered probable by the experiments already described (com¬ 
pare preceding abstract) and also from the behaviour of the oil with 
acetic anhydride. 
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If the fraction (b. p, 165°) obtained from coal-tar contains 2,3- 
dimethylpyrroline it should yield a c-acetyl-derivative; if on the 
other hand 2,5-dimethylpyrroline alone is present an w-acetyl-deriva¬ 
tive only should be obtained, as was found to be the case by Weidel 
and Ciamiciart (Abstr., 1880, 403). 

The compound (m. p. 83—85°) previously obtained by Zimmermann 
and Dennstedt (Abstr., 1886, 1043) from this fraction of the oil and 
which was thought by them to be a c-acetyldimethylpyrroline has 
now been found to be a c-acetylmethylpyrroliue identical with the 
compound (m. p. 85—86°) prepared by Ciamician and Silber (Abstr., 
1886, 719). 

When the oil (b. p. 165°) is heated at 190° for 3 to 4 hours with 
acetic anhydride and sodium acetate, and the product distilled with 
steam, the 1-acetyl-derivative prepared by Weidel and Ciamician ( loc . 
cit.) and a small quantity of a c-acetyl-derivative, boiling at 250—260°, 
are obtained. The latter could not be prepared in a pure condition, 
but it was identified by means of its silver derivative and by con¬ 
verting it into the pyrryl cinnamyl ketone. The silver- derivative, 
CgHioSTOAg, is a colourless crystalline compound which darkens on 
exposure to light. Dimethylpyrryl cinnamyl ketone, 

C^H 2 Me 2 -CO*CH:CHPh, 

crystallises from boiling alcohol in plates or needles melting at 166°. 

A pyrroline fraction boiling constantly at 154—156° was proved, 
by its behaviour with acetic anhydride, to consist of a mixture of 
2-methylpyrrolitie (b. p. 147—148°) and a dimethylpyrroline (b. p. 
165j, the acetyl-derivative of which yields the dimethylpyrryl 
cinnamyl ketone melting at 166°. 

A pyrroline fraction boiling at 171—172° gave on analysis results 
agreeing fairly well with the composition of a trimethylpyrroline; 
■when heated with acetic anhydride, it yielded an acetyl-derivative 
from which a yellowish crystalline compound, melting at 142° and 
isomeric with that prepared from isopropylpyrroline (Abstr., 1887, 
598), was obtained. Ji\ g, K. 

Compounds obtained, together with Dibenzamidodihydroxy- 
tetrene by the Action of Sodium Ethoxide on Ethyl Hippurate. 
By L. Bugheimer (Bar., 22,1954—1965; compare this voh, p. 249).— 
The compound obtained, together with dibenzamidodihydroxytetreue, 
by the action of sodium ethoxide on ethyl hippurate is most probably 
benzoyltrihydroxybenzamidojpyrroline , 

OOM<gg ^> QH-KH-OOPh or 

COPh-IT<^|^>CH-NH-COPh, 

and not tribenzamidophloroglucinol, + l^HaO, as was 

previously stated. When heated at 140—150° for six hours, it loses 
benzoic acid and is converted into dihydroxybenzamidopyrroline 
{m. p. 200*5°), identical with the compound obtained by treating 
dibenzamido&ihydroxytetrene with hydrochloric acid in presence of 
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methyl alcohol When heated -with a mixture of equal parts of sul¬ 
phuric acid, glacial acetic acid, and water, it is decomposed into 
diamidoacetone, benzoic acid, and carbonic anhydride. The barium 
salt, CisHul^OsBa, is colourless and Yery hygroscopic. The lead 
salt previously described must have been impure and the composition 
assigned to it is incorrect. 

Diamidoacetone sulphate is Yery readily soluble in water; on adding 
alcohol to the aqueous solution, it first separates as an oil and then 
becomes crystalline. The platinoehloride crystallises in various forms 
according to the conditions of the experiment. 

Dihydroxybenzamidopyrroline is sparingly soluble in hot water 
but readily in alcohol; with ferric chloride, the alcoholic solution 
gives a blue coloration which turns green on adding more of 
the iron salt. When heated with a mixture of equal parts of sul¬ 
phuric acid, glacial acetic acid and water, it is decomposed into 
benzoic acid, carbonic anhydride, and diamidoacetone. The calcium, 
barium, lead, zinc, copper, and silver derivatives are readily soluble 
in water; a solution of the silver salt decomposes with separation of 
silver, even in the dark. 

The compound which is formed, but only in very small 

quantity, by the action of sodium ethoxlde on ethyl hippurate, crys¬ 
tallises from glacial acetic acid in small, yellowish needles, and does 
not melt below 270°. It is only very sparingly soluble in hot glacial 
acetic acid and almost insoluble in hot alcohol, but it dissolves slowly 
in cold sodium carbonate and' in cold baryta. When heated at 180° 
for two hours with a mixture of equal parts of sulphuric acid, glacial 
acetic acid, and water, it is almost completely decomposed, yielding 
benzoic acid and resinous products. The barium salt, C^H^l^OgBa, 
is very sparingly soluble in water and crystallises in small, yellow 
needles. The calcium salt, C36H 26 N 4 0 6 Ca, is yellow and only sparingly 
soluble. In aqueous solutions of the barium salt, calcium chloride 
produces a yellow, copper acetate, a light green and silver nitrate, k a 
light yellow precipitate which turns brownish-red even in the dark. 

B. S. K. 

Derivatives of Pyrrolidone. By 0. Ohling. (Ber., 22 
2364—2871).—When the hydroxynitrile of levulinie acid is treated 
with ammonia or an amine, the elements of water are separated and the 
amido-group substituted. The first product, however, is very unstable, 
condensation immediately taking place, with formation of a derivative 

of pyrrohdone, ^ h < 0 q ^ . 

Using aniline in this way, phenylmethylpyrrolidonecarbordtrile , 
CN'-0Me< » , is formed. It is a thick oil which could not be 

obtained in a crystalline form. When this is treated with cold sul¬ 
phuric acid, the amide , NH 2 ‘C 0 *CMe<\„ * n > is produced, which is 

OJdrOJcij 

soluble in alcohol, benzene, and glacial acetic acid, sparingly so in 
water, crystallises in colourless needles, and melts at 127°, Phenyl- 
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NPh.CO 

methylpyrrolidonecarloxylic add , COOH*CMe<^g # may be ob¬ 
tained from the amide or the nitrile. It yields hard prisms soluble 
in alcohol, sparingly so in water and insoluble in ether and melts at 
183°. The barium and silver salts are crystalline. The thimiide , 

NH 2 * 0 S*CMe<^^ , is formed when the nitrile, suspended in 

OB-2 * CH 2 

water, is treated with ammonia and hydrogen sulphide. It crystallises 
in needles, melts at 193°, and is only sparingly soluble in water and 
alcohol. The amidoxime is obtained by acting on the nitrile with 
hydroxylamine, is crystalline, and melts with decomposition at 120 °. 
When ammonia is used in place of aniline, methybpyrrolidonecarbo - 
NTT* DO j 

nitrile , CH*CMe< i , is formed. It yields octahedral crystals, 

, OH2* OH2 

easily soluble in water and melting at 141°. It appears to undergo 
decompositions similar to the phenylated-derivative, but the author 
lias not yet obtained the amide or acid in a pure state. The fhiamide 
is sparingly soluble in water, and melts with decomposition at 

NTT* PO 

220°. The amidoxime, OH-N:0(KTH s )*0Me< __ 1_, crystallises 

0Jtl2’O±i2 

from boiling water in steel-blue needles, and melts at 156°. 

L. T. T. 


Preparation of Monobromo- and Dibromo-pyridine. By 
F. Blau (Monatsh 10, 372—374),—The method which the author 
describes gives about the same yield as that obtained by Ciamician and 
Siiber (Abstr., 1885, 811), using Hofmann’s mode of preparation. It, 
however, has the advantage of not requiring sealed tubes, the pyridine 
(100 grams), in the form of sulphate or hydrochloride, being heated 
in a retort, provided with an air-condenser, until dissociation occurs, 
when bromine-vapour (200 grams) is passed in. The whole operation 
takes from six to eight hours. ' G. T. M. 


2,6-Diphenylpyridine. By O. Dobner and P. Kuntze (Annaleri, 
252, 349—350).—The authors find that the 2, 6 -diphenyl pyridine, 
which they obtained from 2 , 6 -diphenylpyridinecarboxy 1 ic acid (pre¬ 
pared by the oxidation of a-phenyl-a-napthacinehonic acid (this voh, 
p. 411), is identical with the diphenyl pyridine from diphenacylacetic 
acid, described by Paal and Strasser (Abstr., 1888, 63). 

W. 0. W. 

Distillation of the Salts of Pyridineearboxylie Acid. By P. 
Blau ( Monatsh. , 10, 375—388; compare Abstr., 1888, 728).—On dry 
distillation, copper picolinate yields copper, carbon dioxide, and almost 
equal parts of pyridine and a-dipyridyl, CioHsNs. The last-named 
compound melts at 69*5°, boils at 272*5°, and can be distilled un¬ 
changed. It has a pleasant, strongly aromatic odour; is a feeble base, 
the aqueous solution scarcely affecting red litmus 3 is readily dissolved 
by all ordinary solvents, except water, and forms readily soluble salts 
with the mineral acids. On adding ferrous sulphate to a dilute solu¬ 
tion of the base, a very characteristic red coloration is obtained. On 
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oxidising the base (3 grams) dissolved in water containing sulphuric 
acid (2 grams) with a 8 per cent, solution of permanganate (20 grams), 
the solution being kept nearly neutral by occasionally adding sulphuric 
acid, picolinic acid is again formed. 

Tin and hydrochloric acid are almost without reducing action on 
a-dypyridyl, but zinc or cadmium and hydrochloric acid reduce the 
base with the formation of a strongly alkaline oil, which, from the 
analysis of a platinochloride obtained from it, appears to be hexahydro- 
dipyridyl. On reduction with sodium in an amyl alcoholic solution, 
just twice as many atoms of hydrogen are taken up with formation of 
x-dipiperidyl, CioH^hTo. This is a very powerful base which precipitates 
many metals from their solutions as hydroxides, and is exceedingly 
hygroscopic, dehydrating even commercial potash. It melts at 259 6 
(corr.), and when 8 centigrams of it, as hydrochloride, was injected into 
a rabbit, no toxicological effect was observed. a-Dipiperidyl is a 
secondary base and consequently nr,ites readily witb carbon bisulphide, 
forming a compound sparingly soluble in alcohol, and melting at 
92—98°. With nitrous acid, dipiperidyl yields a nitroso-compound, 
which crystallises from alcohol and melts at 159°. G. T. M. 

TraxiUopiperidid.es and TraxiUopiperididie Acids. By B. 

Herstein (Ber., 22, 2261—2265).— Piperidine-y-truxillopipprididate , 
CshlHio’CO'CieHu’COOHjOslSrHu -f 3H 3 0, is prepared by the action 
of 7 -truxillie anhydride (1 mol.) on piperidine (2 raols.). It crystal¬ 
lises from alcohol in colourless tables, melts at 218°, and is sparingly 
soluble in cold water. On treatment in aqueous solution with hydro¬ 
chloric acid, it jields^trvxillopiperididic acid, C 5 NHio‘CO*Ci6H u ‘COOH, 
which crystallises in lustrous scales, melts at 261°, is sparingly soluble 
in cold but readily in hot alcohol, insoluble iu water, benzene, and 
ether; when heated with hydrochloric acid (sp. gr. = 1T25) at 175% 
it is converted into x - and not into 7 -truxillic acid, the liberated 
7 -acid undergoing isomeric change in the presence of the hydro¬ 
chloric acid (compare Liebermann, this vol., p. 1194). The methyl 
salt, OasH^KOsMe, crystallises in colourless needles or scales, melts 
at 201 °, and is insoluble in alkalis, but soluble in warm, dilute hydro¬ 
chloric acid, y-truxillopiperirtide, CiflHn(CO'C 5 NHio) 2 , formed by the 
action of 7 -truxillic chloride (1 mol.) on piperidine (2 mols.), crystal¬ 
lises from alcohol in silky, white needles, melts at 248°, and yields 
a-truxillic acid and piperidine hydrochloride when heated at 175° 
with dilute hydrochloiic acid. 

oc- TruxilhpipervHdio acid, OaaEWSTOg, forms a crystalline powder,, 
melts at 250% is moderately soluble in alcohol, and resembles the 
7 -acid in its properties. The methyl salt crystallises from ether in 
needles, and melts at 151°. x-Truxilbpiperidide, CssHaiN^Os, is a white 
crystalline powder, which melts at 259% and yields *-truxillic acid 
and piperidine hydrochloride on hydrolysis with hydrochloric acid at 
250°. 

/i -Truxillopiperididic acid crystallises in needles, melts at 224°, is 
sparingly soluble in cold alcohol, and decomposes more readily than 
its isomerides when boiled with dilute acids or alkalis. 
piperidide crystallises in prisms, melts at 180°, is very readily soluble 
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in alcohol, and undergoes hydrolysis into /3-truxillic acid and 
diperidine hydrochloride when heated with acidified water at 
120°. 

CHnnamylpiperidide , C 8 H 7 *CO*NC 5 Hi 0 , crystallises in stellate groups 
of white needles, melts at 122 °, and is soluble in alcohol, insoluble in 
water and alkalis. Hydrochloric acid dissolves it readily, and an un¬ 
stable hydrochloride can be obtained; this crystallises from alcoholic 
hydrogen chloride in prisms, and effloresces on exposure to the air 
with loss of hydrogen chloride. W .P. W. 

Quinoline, By H. Alt (Annalen, 252, 318—330).—Metabrom- 
orthacetotoluide is most conveniently prepared by the action of 
bromine on orthacetoluide in presence of acetic acid. The purified 
product melts at 156—157°. It is decomposed by boiling with strong 
hydrochloric acid in presence of alcohol, yielding metabromortho- 
toluidine (m. p. 59*5°). The sulphate crystallises with 2 mols. H 2 0. 

PambromoHJiotoluqmnoline is prepared by heating 10 grams of meta- 
bromorthotoluidine, 6 grams of orthonitrophenol, 25 grams of glycerol, 
and 20 grams of sulphuric acid at 160—180° for 6 hours. The mix¬ 
ture is diluted with water, and the nitrophenol distilled off in a 
current of steam; the base is liberated by the addition of an alkali, 
and is distilled. It melts at 59°, boils at 289—290°, and is freely 
soluble in benzene, alcohol, ether, carbon bisulphide, and chloroform. 
The ferrocyanide , picrate, and platinochloride are sparingly soluble 
crystalline salts. In order to prepare the tetrahydro-derivative, 
bromotoluquinoline (3 or 4 grams) is dissolved in warm, strong, 
hydrochloric acid, granulated tin is added, and the mixture heated 
at 100° for 4 hours; on cooling a crystalline mass is deposited, 
which is mixed with an alkali and distilled in a current of steam. 
The tetrahydride has the sp. gr. 1*1714 at 17°. The hydrochloride 
melts at 225° with decomposition. It is oxidised by platinum chlo¬ 
ride. The nitroso-compound forms golden needles, and melts at 112°. 
A mixture of the nitrosamine with phenol and sulphuric acid gives 
an intense blue coloration with sodium hydroxide. W . C. W. 

Isomeride of Glyoxaline. By E. Buchner ( Ber 22, 2165— 
2167).—The compound, CaHiN^, obtained by heating acetylenedicarb- 
oxylodiazoacetic acid at 230—240° (this voh, p. 694) can be volatilised- 
in a bath of diphenylamine vapour without decomposition, and a 
vapour-density determination by Y. Meyer’s method gives results 
agreeing closely with those required for the formula. The compound 
melts at 69—70°, boils at 184 —185° under a pressure of 719 mm., 
exhibits feeble basic properties, and in aqueous solution has a neutral 
reaction. The picrate Crystallises in slender, yellow needles; the 
hydrochloride , C^H^HC!, prepared by passing hydrogen chloride 
into an ethereal solution of the base, crystallises in colourless prisms, 
and is extremely hygroscopic; the platinochloride, (CsHJ^HJPtClfl, 
crystallises in yellow prisms, decomposes without previous fusion 
when heated, and is readily soluble in water, soluble in alcohol; 
the mercurochloride is a white precipitate. On treatment with silver 
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nitrate in the presence of ammonia, the silver compound, C 3 H 3 N 3 Ag, is 
obtained; it is sparingly soluble in boiling water. Bromine*reacts 
with the base in aqueous solution in the proportion of an atom to a 
molecule, and converts it into a ^romo-derivative, which crystallises 
from water in glistening scales having a bromoform-like odour; it melts 
at 87—88°, and is soluble in cold water. The methyl- derivative, 
0406^25 prepared by heating the silver compound with methyl iodide 
and ether in a closed tube at 120°, is a colourless oil with a strong 
pyridine-like odour, and in aqueous solution has a neutral reaction; its 
platinochloride , (C 4 H 6 £T 3 )>,H 2 PtC1 6 , forms orange-red prisms, which 
melt at 198° with decomposition. In ethereal solution, the base gives 
a greenish-yellow colour with nitrous acid, and after some time white 
crystals, consisting probably of the nitrate, separate in small quantity, 
whilst the solution on evaporation gives a colourless, crystalline sub¬ 
stance, which does not melt at 100°. Acetic and benzoic chlorides 
react energetically with the base ; the bemoyl-de rivative crystallises 
in colourless plates. In its properties, the base shows many similarities 
to the isomeric glyoxaline, and the author suggests that it may have 


x-x x- OBfclEL XTTT 

the constitution i >NH. 

OJuL.Ort 


W. P. w. 


Monosubstituted-derivatives of Pyrazole and Hydrogenated 
Compounds derived from them. By L. Balbiano ( Gaszetta , 18, 
354—379; compare Abstr., 1887, 1054).—Phenylpyrazole, C3H3N2PI1, 
was prepared by the method previously described (loc. ait.). It is a 
golden-yellow, oily liquid, which at a low temperature solidifies to a 
mass of crystals melting at 11—11*5°. It boils at 246*5° (corr.), 
under a pressure of 765*4 mm. Its density at 16° is 1T138, and 
at 99*7° = 1*0451 referred to water at 0°. The platinochloride, 
C 9 H 8 N2,H 2 PtCl 6 4* 2H 2 0, decomposes at 171°. 

JPhenylpyrazoline , CsH^Ph, from phenylpyrazole. As this cannot 
be obtained directly by the action of epichlorhydrin onphenylhydrazine, 
it was prepared from phenylpyrazole by dissolving it in alcohol (10 to 
15 parts), and adding sodium (0*5 part) in small pieces at a time to 
the boiling solution. This was then diluted with water, the alcohol 
removed by evaporation, and the residue extracted with ether. After 
the ethex'eal solution had been shaken up with an aqueous" oxalic solu¬ 
tion, it was dried with potash, evaporated, and the residue heated in a 
retort to 255 6 ; unaltered pyrazole and some phenylpyrazoline passed 
over, and the residue, when carefully crystallised from light petro¬ 
leum, yielded colourless tables belonging to the trimetric system, 
melting at 5T5—52°, boiling at 273*5—274° (at 765*5 mm.), and 
identical in every respect with the pyrazoline prepared from acralde- 
liyde by E. .Fischer’s method, 

Trimethylenephenyldiamine , 0 3 H G *NH Ph, from phenylpyrazole. 

The oxalic acid extract of the ethereal solution mentioned in the pre¬ 
ceding paragraph contains the oxalate of this base, wfiich, on 
evaporating the solution, is obtained in small, colourless nodules, 
sparingly soluble in cold water. The base itself is a colourless liquid, 
insoluble in water, but soluble in alcohol and in ether. It has an 
ammoniacal odour, recalling that of aniline, boils at 276—278°, and 
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does not solidify at —15°, The hydrochloride , CgHuNg^HCl, crystal¬ 
lises iu tufts of needles, and is excessively soluble in water. Tbe 
author compared this trimethylenephenyldiamine with that obtained 
from phenylpyrazole prepared from acraldehyde, and proved the two 
to be identical. 

Earatolylpyr azole , CsHslSTa'CeH^MefCsHslSTg: Me = 1 : 4].—On heat¬ 
ing, epichlorhydrin (lmol.) and paratolylhydrazine ( 2 mols.) dissolved 
in an equal weight of dry benzene, crystals of paratolylhydrazine 
hydrochloride are deposited ; the mixture is then boiled for 6 —7 hours, 
the benzene distilled off, and the residue heated at 140—150° in an 
oil bath, when a brisk reaction sets in, and water passes over. The 
product is distilled in a current of steam, and the yellow oil which 
passes over with the water is extracted with ether. The ethereal solu¬ 
tion, after being extracted with dilute hydrochloric acid and evapo¬ 
rated, leaves the paratolylpyrazole, which is purified by recrystallisa¬ 
tion from alcohol or from light petroleum. It forms slightly 
yellowish, lustrous plates, melts at 32*5—33°, and boils without 
decomposition at 258—259°, under a pressure of 756*9 mm. (corr.). 
It is only sparingly soluble in boiling water, but dissolves in concen¬ 
trated hydrochloric acid, being reprecipitated on diluting the solution. 
On adding a fragment of sodium to the boiling alcoholic solution, 
acidifying with hydrochloric acid, and then adding potassium dichro¬ 
mate, an intense violet-red coloration is produced. Th e platinochloride 7 
(OaH^'CeHtMeJs^aPtCls + 2 H 2 0 forms reddish-yellow, prismatic 
needles, sparingly soluble iu cold water. 

EthyIparatolylpyrazolammonium iodide , CrHf'GsHsNsEtl, obtained , 
by heating paratolylpyrazole with ethyl iodide at 100 — 110 ° for 
6 hours, forms, hard, colourless, prismatic crystals, which melt at 
104—105°, and are very soluble in water, but insoluble iu ether. 

Paratolylpyrazoiine , CsHsh^CeEftMe [C 3 H 5 N 2 : Me = 1 : 4], from 
acraldehyde. This pyrazoline was prepared by F. Fischer’s method. 
Acraldehyde (20 grams) dissolved in ether (50 grams) is added to 
a solution of paratolylpyrazole (45 grams) iu ether (500 grams), the 
ether distilled off after 24 hours, and the residue mixed with dilute 
sulphuric acid (400 grams containing 2 per cent. acid). On distilling 
the mixture in a current of steam, tbe pyrazoline passes over*, and on 
cooling separates in iridescent, colourless plates. It is soluble in 
alcohol, ether, and light petroleum, sparingly in hot water. It melts 
at 60*5°, and distils without decomposition at 281—282°, under a 
pressure of 757*9 mm. (corr.). It dissolves in concentrated hydro¬ 
chloric acid, and is precipitated again unaltered on diluting the solu¬ 
tion. Its acidified solution acquires a fine violet-red colour on the 
addition of potassium dichromate. 

The paratolylpyrazoiine, prepared from paratolylpyrazole in a 
manner precisely similar to that already described in the case of 
phenylpyrazoline, was found to be identical in every respect with that, 
prepared'from acraldehyde and paratolylhydrazine. 

Trmethyleneparaiolyldiamine, NH a *C 3 B fl \NTH* CeH^Me.-^The Oxalate 
of this base is obtained on evaporating the oxalic acid extract, in the, 
preparation of paratolylpyrazoiine from the pymzole, and crystallises 
in spherical groups consisting of minute needles 3 it melts with 
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decomposition at 207—208°, The base is a yellowish, liquid, which 
boils at 286—287°, and forms a crystalline mass when cooled to 
—•15°. It is soluble in alcohol, ether, and dilute acids, but insoluble 
in water. It gives a reddish-brown coloration with potassium dichro¬ 
mate and dilute sulphuric acid. The hydrochbride is exceedingly 
soluble in water. This diamine was found to be identical in every 
respect with the trimethyleneparatolyldiamine obtained from the 
paratolylpyrazoline prepared by Fischer's method with acraldehyde, 

Orthotolylpyrazole, CsH^’CeB^Me [C 3 H 3 N 2 : Me = 1:2], obtained 
from epichlorhydrin and orrhotolylhydrazine in the way already 
described for the para-compounds, is a yellowish oil, boiling at 246*5 
under a pressure of 754T (corr.). Its density at 0° = 1*0868, at 13° 
= 1*0746, and at 100*3° = 09984 referred to water at0°. Unlike the 
corresponding para-com pound, it does not take up hydrogen when 
its alcoholic solution is treated with sodium. The platinockloride , 
(C 3 H 3 lSr 2 -C 7 H 7 ) 2 ,n 2 PtCl 6 , forms large, yellowish-red prisms, whichmelt 
at 200—201° with decomposition. It is but sparingly soluble in 
water. 

Ethylorthotolylpyrazolammoniuin iodide , CrEv’CaHa^Etl, crystal¬ 
lises in colourless needles, very soluble in water, insoluble in 
ether. 

Orthotolylpyrazoline > CsHJSTo-CsH^Me, prepared from acraldehyde in 
a manner precisely similar to that employed for obtaining the para-com¬ 
pound, is a colourless liquid, boiling at 271°, under a pressure of 
759*5 ram. (corr.). Its density at 0° referred to water at 0 ° is 1*084. 
It is soluble in fuming hydrochloric acid, but is precipitated unaltered 
on the addition of water. Its aqueous solution gives an indigo-blue 
coloration with potassium dichromate and sulphuric acid. 

Trimethyleneorthotolyldiamine, HHo-C 3 H 6 *NH*C 6 H 4 Me.—When or- 
thotolylpyrazoline is dissolved in absolute alcohol and treated with 
sodium, it takes up hydrogen, and is converted into the diamine in 
the same way as the other pyrazolines. The oxalate crystallises in 
colourless nodules, consisting of minute needles. The base itself is a 
yellowish liquid, insoluble in water, but soluble in alcohol and ether. 
It boils at 280—282°. The hydrochloride crystallises in slender needles, 
which are exceedingly soluble in water, sparingly in alcohol. 

These experiments show that epichlorhydrin reacts with the 
primary aromatic hjdrazines, giving rise to a monosubstifcuted 
pyrazole , C 3 H 3 H 2 0C1 + 2MR = C 3 H 3 H 2 R + H a O + NH*C1 + 
NH 3 R. That acraldehyde, on the other hand, gives rise to a pyrazo- 
Kne , 0 3 H 6 0 4 * MR = C 3 H 5 N 2 N + H 2 0. That the limited 
hydrogenation of the pyrazoles gives rise to the corresponding 
pyrazolines; whilst complete hydrogenation of either, the pyrazoles 
or pyrazolines yields the corresponding substituted trimethylene- 
diamine. 


The author concludes by giving a table of the properties of the 
three pyrazoles described in the pftper, and of their derivatives, and 
then discusses the probable constitution of the pyrazoles, which he 

, r _ cb>ch:ch 

believes to be n. i - 
BT-HR 


C. E, G. 
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Syntheses in the Oxazine Series. By L. Knorr rg 0o 
2081—2099).—In a previous paper (this vol., p. 905) iVhas’b ^ 
shown that morphine is probably a derivative of tetrahydropar5xa^> en 

PFT *PH ^ 

1 TH< ch 2 ^ h 2 >0, and experiments have now been undertaken 

with the object of preparing derivatives of this hitherto unknown 
base. Morpholine (tetrahydroparoxazine) may be regarded as the 
“inner anhydride” of dihydroxyethylamine, NH(CH 2 *CH 2 ’OH) 2 , 
and can be obtained in small quantity by heating this base with hydro¬ 
chloric acid at 160°, treating the product with alkali, and distilling 
with steam. It resembles piperidine in its physical and chemical 
properties. 

Hydroocyethylmethylamine , ITHMe'CH^CH^OH, is prepared by 
heating equivalent quantities of methylamine and ethylene chlor- 
hydrin in aqueous solution at about 110° for 12—24 hours; the 
product is then evaporated with hydrochloric acid, and the*conccn- 
trated solution distilled over solid potash. The first portion of the 
distillate consists of methylamine, but afterwards the hydroxy-base 
distils over in the form of a 30 per cent, aqueous solution; the yield 
amounts to about 80 per cent, of that theoretically possible. The 
complete dehydration of the base can only be effected with muclf 
difficulty. It separates as an oil on the addition of caustic potash to 
the aqueous solution, boils at 130—140°, and is readily soluble in 
water, alcohol, and ether. The aurochloride . C 3 H 9 ]SrO,HAuC] 4 , 
crystallises in anhydrous prisms, melts between 110 and 120°, and is 
very readily soluble in water. 

Dikydroxyethyl-methylamine , NMe(CH 2 "OH 2 , OH) 2 , is best obtained 
by beating equivalent quantities of ethylene chlorhydrin and 
hydroxyethylmethylaniline in aqueous solution for some hours at 
about 120° j the product is then treated with moist silver oxide to 
remove chlorine and distilled (compare Morley, Ber.„ 13, 223). It 
is a thick oil, which boils at 250—255°, does not distil with steam, 
and is very readily soluble in water. Methyl iodide combines with 
the base forming dihydroxyethyldimethylammonium iodide, from 
which the hydroxide can be obtained in the usual way; when 
heated, this decomposes with the formation of acetaldehyde and 
hydroxyethyldimethylamine. The aurochloride of this ammonium 
base, C 6 H 16 N0 2 ,HAuCl4, crystallises in scales, melts at 233°, and 
is very readily soluble in hot water; the platinochlorida, 
(CeH 18 N0 2 ) 2 ,H 2 PtCle 4* H s O, separates from dilute alcohol in small 
crystals, which melt at 217—218°, and dissolve readily in water, but 
only sparingly in alcohol. 

CH. -OH 

Methylmorpholine , OTde <C q h^CEL ^ * s °^ a ^ ne ^ by heating di- 

hydroxyethylmethylamine with concentrated hydrochloric acid for 
12 hours at 100°. The acid product is freed from symmetrical dichlor- 
ethane, which is always formed in small quantity during the reaction, 
by distillation with steam, and is then rendered alkaline, again dis¬ 
tilled with steam, and the distillate treated with caustic potash in 
order .to separate the base from its aqueous solution. It boils at 
117° (thermometer in vapour), is readily soluble in water, alcohol, 
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and ether, and resembles methyl-piperidine in its chemical and physical 
properties. The hydrochloride , C 5 HnNO,HCl, crystallises from abso¬ 
lute alcohol in long hygroscopic prisms, and melts at 205°; the platino- 
chloride , (O s H 11 NO) 2 ,H 2 PtO]6j crystallises from dilute alcohol in slender 
needles, and decomposes at 199°; the anrochloride , CsHuHC^HAuCh, 
crystallises in compact prisms, and melts at 183°; the methiodide , 
C 6 H n NO,MeI, crystallises in long needles ; the methochloride is crystal¬ 
line, and yields a crystalline platinochloride , and sparingly soluble 
anrochloride , 0 6 H 1 iN"0,Me01,AnCl 3 . On treatment with moist silver 
oxide, the methiodide is converted into methylmorpholinmethylammo - 
nium hydroxide , which decomposes when heated, with the formation 
of acetaldehyde and hydroxyethyldimethylamine. 

Hydroxyethylaniline (Demole, this Journal, 1874, 77) can readily 
be prepared by heating together, out of contact with the air, equiva¬ 
lent quantities of aniline and ethylene chlorhydrin for some hours at 
110°. The syrupy product is extracted with water, and the solution 
after filtration from a compound, probably diethylenodianiline, which 
separates in flocks, is treated with aqueous potash; a mixtare of 
bases is thus obtained, which on fractionation yields hydroxyethyl- 
aniline as chief product, together with some aniline and a small 
quantity of dihydroxyethylaniline. Hydroxyethylaniline boils at 286° 
(thermometer in vapour). When heated at 110° for several hours 
with ethylene chlorhydrin in molecular proportion, and some water, 
hydroxyethylaniline is converted into dihydroxy ethyl-aniline , which 
boils above 350° with only slight decomposition, and is sparingly 
soluble in dry ether. Heated for some hours at lfiO—180° with 
fuming hydrochloric acid, this base yields a compound which seems 
to have the composition OH-CHa^HyNPh-CH/OHoGl, and can be 
isolated by treating the product with cold aqueous soda, and ex¬ 
tracting with ether. This intermediate product, when boiled for an 
hour with aqueous soda, or submitted to distillation, is converted 

CH »PH 

into ph&nylmorpholme, NPh<Qj^£^p>0, which is crystalline, melts 

at 53°, boils at 270°, is readily volatile with steam, and is insoluble 
in water, readily soluble in alcohol and ether. The hydrochloride , 
Oi 0 H I3 HO,HC1, and anrochloride were prepared ; the latter crystallises 
in needles, and decomposes when boiled with water. 

Hydroxyethylorthamidophenol is prepared by heating equivalent 
quantities of orthamidophenol and ethylene chlorhydrin with some 
water for several hours at 150°. It distils between 290—-310°, is 
soluble in alkalis and acids, and is very sensitive towards oxidising 
agents, becoming rapidly dark-brown on exposure t© air, The methoxy^ 
derivative, hydroxyethylorthanisidine % OMe*C 6 H 4 -NH'CH 2 -CH 2 -OH, is 
formed by heating orthanisidine and ethylene chlorhydrin in mole¬ 
cular proportion in a sealed tube for 12—24 hours at 115—-120°. 
This compound is a thick, colourless oil, boils at 2 )5° (at 305° with 
thermometer in vapour), is sparingly soluble in water, readily 
soluble in the ordinary solvents, and has strong reducing pro¬ 
perties. When either of these compounds is heated with fuming 
hydrochloric acid for several hours at 160°, it yields an intermediate 
product, chlorethylorthamidophend , QH’CsH^H’CIkCH.jOI, which 
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can be extracted by ether from the solution after neutralisation, and 
on distillation, or when boiled for some time with aqueous soda in a 
reflux apparatus, is converted into phenomorpholine. 

0 ■—0 H o 

Phenomorpholine , C 6 H 4 < Na . ^ a colourless, mobile oil, of 

characteristic odour; it boils at 268° (thermometer in vapour), 
becomes red on exposure to light, and in its properties resembles 
tetrahydroquinoline. The hydrochloride , C 8 H 9 N0,HC1, crystallises in 
scales, is very hygroscopic, and melts at about 120 °; the nitrosamwe 
resembles that of tetrahydroquinoline, and gives Liebermann’s reaction. 
Duparc (Abstr., 1887, 948) and v. Miller (this vol., p. 990) have 
described a base to which the formula here given to phenomorpholin 
has been assigned, but unless the compound obtained by them was 
impure, the two cannot be identical. 

Hydroxy ethyhnethylorthanisidine, OMe*C 6 Hi*NMe*CH 2 *CHo*OII, ob¬ 
tained from methylanisidine under conditions similar to those 
employed in the preparation of hydroxyethylorthanisidine, boils at 
290° (thermometer in vapour), and when heated with fuming hydro¬ 
chloric acid at 160°, yields an intermediate product containing chlo¬ 
rine ; on boiling this with aqueous soda it is converted into methyl- 
phenomorpholine. 

Methyljphenomorpholine, boils at 261° (thermo¬ 

meter in vapour), has a powerful odour recalling that of quinoline 
bases, is readily volatile with steam, and reduces gold and platinum 
chlorides. The hydrochloride , C 9 H u ]SrO,HCl, crystallises in short, 
tetragonal scales, melts at 162°, and in solution gives a dark-red 
colour on treatment either with ferric chloride or nitrous acid. 

W. P. W. 


Hydrastine. By M. Freund and S. Lachman (Ber., 22, 2822— 
2328).—In a previous communication (this voh, p. 908), Freund 
described an oxidation product of hydrastinine to which he gave the 
name hydrastinic acid, and the formula GuHuNO B . The authors how 
find that the acid previously examined still contained oxyhydrastinine, 
and that the true formula of the acid is CnH 9 hF0 6 . With nitric or 
chromic acids, this acid yields a crystalline compound (he . cit .) of the 
formula C 10 H 7 ITO 4 . This substance melts at 283°, is soluble in glacial 
acetic acid, almost insoluble in ether. It dissolves when slightly 
warmed with alkalis, but is reprecipitated unchanged on the addition 
•of acids. If, however, the alkaline solution is boiled until it becomes 
slightly turbid, and an acid is then added to the cooled solution, a 
new acid, Oi 0 HnNO 8 , is precipitated, which melts at 224°. If this 
acid is again treated with potash, or the compound, C 10 H 7 ITQ 4 , 
boiled for some time with concentrated potash, methylamine is 
evolved, and the potash salt of hydrastic acid , CgHgO*, is formed. This 
acid crystallises from water in colourless needles, melts at 175°, and 
on continued heating loses the elements of water, and is converted into 
an anhydride. It is easily etherified by passing hydrogen chloride 
through its methyl alcohol solution. It is a bibasic acid, and when 
treated with fuming nitric acid is converted into methylenedinitro- 
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pyrocatechol, CH 2 *. 0 2 !C 6 H 2 (ND a ) 8 (m. p. 101°), obtained by Hesse and 
Jobst (Abstr., 1878, 788) from piperonylic acid, Hydrastie acid 
must therefore have the constitution 0 HalO 2 !C 6 H 3 (COOH) 2 . Its 
easy conversion into the anhydride leaves little doubt that the two 
carboxylic groups are in the ortho-position to one another, but 
whether they are in positions 3 : 4 or 4 : 5, cannot yet be decided. 
The relationship of cotarnine to hydrastinine leaves little doubt that 
Roser’s cotamic acid similarly has the formula, 

CH 2 :0 3 :0 6 H(0Me) (COOH)*. 

The compound C 10 H 7 KO 4 , described above, is undoubtedly hydrasto- 
metkimide, CHs^Q^CsHa^QQ^NMe, whilst the compound 

CioHuNO s is the mefchylamine salt, Cfl,<Q>C s H 2 <£°^ H3Me - 

The results obtained lead to one of the three following formulae 
for hydrastinic acid 


ch,<°>c 6 h 2 < cooh 

0 COCO-NHMe 

I. 


; CH 2 <°>C 6 H 2 < C °- 


-ISTMe 


C(OH)(OOOH) 
II. 


>; 


prr ^0. 0 tj ^CO*HHMe 

<x C0 . c00H ‘ 


III. 


Of these the last is most probably the correct one. Oxyhydras- 

0 CO * NMe 

tinine would then have the constitution CH 2 < /> 08 H 2 <( t , 

U UH 2 *CHa 

0 COH 

and hydrastinine that of OH 2 < q> C 6 H 2 < CH 2 *CH 2 ‘N'HMe’ a 
substituted piperonaldehyde. L. T. T. 


Hydrastine, By H. Freund (Ber., 22, 2829—2339; see preced¬ 
ing Abstract).—In this research the author has extended to hydras¬ 
tinine the experiments which Roser has made with cotarnine. 

When heated with methyl iodide (either alone or in ethereal or 
chloroform solution), hydrastinine yields hydrastinine hydrochloride 
and tnmethylhydmstyltonmMmm iodide , COH'CgHsOadSTMeJ. This 
crystallises in yellow needles, soluble in boiling water or alcohol, and 
melts at 267°. Its formation shows that hydrastinine is a secondary 
amine. This ammonium-derivative yields, with hydroxylaraine hydro¬ 
chloride, an oxime, 0H*N;CH*C 8 H 8 0 8 *NMe 3 I, easily soluble in alkali, 
crystallising in yellow needles, and melting at 250°. The oxime is 
mnch more stable towards alkalis than the ammonium compound, 
and gives a dark reddish-brown, crystalline 'plaUnochloride, The 
corresponding chloride is similar in properties to the iodide, and 
melts at 245°, When trimethylhydrastylammonium iodide is warmed' 
with aqueous alkalis, trimeihylamine is evolved, and hydmstaldehyde, 
C*HA‘COH, formed. This compound is soluble in alcohol, crystal¬ 
lises in rhombic plates, and melts at 78—79°. It is only very slightly 

VOIi. LVI* A ~ 
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soluble in boiling water, bat volatilises in a current of steam. If- is 
readily decomposed by acids, blue flocks being deposited- When 
reduced with sodium-amalgam, white needles, melting at 82—83°, are 
formed. The aetion of phenylhydrazine on hydrastaldehyde yields a 
compound, C 9 H 7 0 2 *CHlN 2 HPh, crystallising in needles and melting at 
103—104°. When oxidised with potassium permanganate, hydrast¬ 
aldehyde yields a neutral crystalline compound melting at 158°, and 
an acid which appears to be hydrastie acid (see preceding Abstract)- 
From the results obtained, the author considers the constitution of 
this group of compounds as definitely settled- Thus, 

Hydrastaldehyde is CH 2 <Q>C 6 H 2 <^g^-g-^ and 

Hydrastiaine, c Ha<o> C < Ha< CcH^CH 2 -KHMe‘ 

The proof of the existence of a benzene nucleus in hydrastimne 
and its derivatives confirms Roser’s supposition of its existence in 
cotarnine, which may now definitely be assumed to have the constitu- 

tion, CH 3 <Q>C 6 H 2 (OMe)<^foH ? -NH]VDe- 

The fact that the salts of hydrastinine and of cotarnine contain the 
elements of a molecule of water less than the free bases is probably 
due to the formation of a closed ring; and the .same formation of a 
reduced isoquinoline nucleus probably takes place in the hydro- and 
oxy-derivatives of hydrastine. Their constitutions would then be: 


riTT /Ov p tt ^CH 2 'lTMe^ rTT ^ *□- ^OOTlOle^v' 

^H a < 0 >CeH 2 < CHo . CH2 >, ^^<0>C 8 H 2 < CH3 . CH >. 


Hydrohydrastinine. 


Oxyhydrasfcizrine. 


Hydrastine, the derivative of hydrastinine and opianie acid, has 
probably the formula, 

COOH-0 8 H 2 (OMe) 2 -0:C-C 6 H 2 (CH 2 'OH 2 -]SHMe)<2>CH 2 . 


Decomposition would then take place at the point of treble 
linking, with the formation of an aldehyde in both the acid- and basic- 
derivative. 

Whilst with methyl iodide, alone or in ethereal or chloroform solu¬ 
tions, hydrastinine yields trim ethylhydrastlyammonium iodide, when 
heated with a solution of methyl iodide in methyl alcohol, it gives an 
isomeric compound soluble in boiling water or alcohol, and forming 
crystals melting at 230—232°. This is very stable towards alkalis, with 
aqueous solutions of which it may be beated without decomposition. 
The author is investigating this compound, but thinks it probably has 

theconstitottooCHK^CeH^g^^^NMe*! L T T 


Mamdragorme, By F. B. Ahrens (Ber., 22,2159—2161; compare 
this vol., p, 1074).-—Mandragorine can be purified by conversion 
into its crystalline mercurochloride and subsequent decomposition of 
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this by hydrogen sulphide. It is a colourless, odourless, transparent, 
deliquescent substance, is soluble in the ordinary solvents, and when 
introduced into the eye produces mydriasis. The hydrochloride forms 
arborescent groups of deliquescent, serrated needles, the platinochloride, 
(0nH 2 3N0 3 ) 25 H 3 PtGl6, crystallises in lustrous, yellow scales and melts 
at 193—194° with decomposition; the merouroohlpride , 

• C 17 H 23 N0 3 ,HCl,4HgCl 2 , 

crystallises in lustrous scales or needles, melts at 159*5—160*5°, and 
is soluble in water and alcohol. The analytical numbers do not 
enable any definite conclusion to be drawn as to the amount of 
hydrogen present in mandragorine, since they agree equally well with 
those required for the formula Ci 7 H 27 N0 3 . W. P. W. 

The Existence of Avenine. By E. Wrampelmeyer (Landw. 
Versuchs-Stat 36, 299—301).—Sanson (Abstr., Ib83, 914) found in 
oats an alkaloid avenine, to which he ascribed the formula 0 6 sH 2 iN0i8. 
The author could not obtain any alkaloid from oats, and thinks it 
doubtful whether avenine exists at all. 3ST. H, M 

Crystallised Haemoglobin, By Mayet (Gompt. rend., 109, 
157—159).—The author has modified Hoppe-Seyler’s method for the 
preparation of crystallised haemoglobin, and obtains a pure product 
and an increased yield. The corpuscles are washed with a solution 
containing 2*5 per cent, of pure anhydrous sodium sulphate, the 
volume used being 14 times tbe volume of the defibrinated blood 
operated on. Sodium sulphate tends to preserve the globules, whilst 
the sodium chloride which is usually employed partially destroys 
the stroma. The washed corpuscles are placed in a special receiver 
provided with a stopcock at the bottom, mixed with their own volume 
of water, and then with ether, in the proportion of one-fifth the total 
volume. The mixture is agitated for three minutes, and then kept at 
0° for 24 hours, when it separates into a layer of hemoglobin solution 
and a layer of stromas emulsified with the ether.' The hemoglobin 
is drawn off and gradually mixed with one-fifth its volume of pure 
absolute alcohol. A higher proportion decomposes part of the 
hemoglobin. After filtration the alcoholic liquid is cooled to —14° 
in an 4prouvette, and gradually remelted. The imperfect crystals 
thus obtained are drained and redissolved in just sufficient water at 
35°, again mixed with alcohol, and cooled as before. The hemoglobin 
is obtained in crystals as much as T5 mm, in length. 

A much better result is obtained by using benzene instead of ether. 
The washed corpuscles are agitated with their own volume of water 
and one-fifth of the total volume of pure benzene* and then cooled 
below 8°, but not below 5°. 

Benzene causes the separation of the colouring-matter, and has the 
advantage over ether that it produces no decomposition. The liquid 
separates into three layers, one vermilion in colour, and containing 
almost pure hemoglobin, a second dull-red and consisting of the 
same liquid mixed with globular stromas, and the third yellowish- 
white, and consisting of benzene emulsified with the fatty matter of 

4 n 2 
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tlie corpuscles. The two lower layers are drawn off and mixed with 
alcohol, filtered, cooled, <fcc., as already described. 0. H. B. 

Ethereal-derivatives of Albuminoids. By H. Schrotter 
(Ber 22, 1950—1954.).—Witte’s peptone, which according to the 
investigations of Kuhne, Chittenden, and iNeumeister, consists of a 
mixture of various albuminoses, after having been purified by pre¬ 
cipitating its solution in dilute acetic acid, first with a concentrated 
solution of ammonium sulphate, and then with alcohol, is obtained In 
the form of a white powder, which softens at 130°, and decomposes at 
a higher temperature. 

The product thus obtained from 50 grams of peptone, is dissolved 
in the calculated quantity of 10 per cent, soda, and the solution 
shaken with benzoic chloride (50 grams) in the cold, the mixture 
being kept alkaline; heat is developed, and the reaction is at' an 
end in a very short time, a white substance separating from the solu¬ 
tion. After neutralising with acetic acid, the granular precipitate 
is washed with water, digested for a long time with a little alcohol, 
which dissolves sulphur compounds, and the residue treated twice 
with 10 per cent, soda and benzoic chloride (150 grams) as before. 
The solution is then almost neutralised with acetic acid, the pre¬ 
cipitate washed with water, dried on porous plates, and extracted 
with boiling 60 per cent, alcohol. A considerable portion remains 
undissolved, and on cooling the filtered solution a colourless substance 
separates in microscopic crystals. Tbe yield of this product is 18 per 
cent. It is insoluble in water, and only sparingly soluble in cold, but 
readily in hot alcohol; it melts at about 208—215° with decomposi¬ 
tion, gives the biuret reaction, and is free from sulphur. Its com¬ 
position is C = 59*75, H = 5*9, and N = 11*85 per cent., as the 
average of analyses made with five different samples, and it contains 
5T3 per cent, of benzoyl. 

The alcoholic mother-liquors from the substance first described, 
when evaporated under reduced pressure, give a yellow, deliquescent 
powder. This product separates as a fiocculent precipitate when its 
cold, 95 per cent, alcoholic solution is mixed with ether. The yield 
is 10 per cent. It deliquesces and turns yellow on exposure to the 
air, gives the biuret reaction distinctly, is free from sulphur, and 
readily soluble in warm alcohol, but insoluble in water. Analyses 
gave, on tbe average, G = 54*9, H = 5*5, and JNT = 11*19 per cent., 
and 45*5 per cent, of benzoyl. , 

The ethereal alcoholic mother-liquors from the preceding compound, 
when evaporated at a moderate temperature, yield a syrupy residue 
which gradually solidifies to a mass of slender needles. The yield is 
6 per cent. This crystalline product is colourless, and does not melt 
below 230°, although it turns brown at 190°; it is free from sulphur, 
gives the biuret reaction only very slightly, and is insoluble in water, 
alkaline carbonates, and cold alkalis, but readily soluble in alcohol. 
Analyses gave the following results:—C = 61*6, H = 4*25, !Nf = 10*87, 
and benzoyl 61 per cent. F. S, K. 
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Physiological Chemistry. 

Reduction of Oxyhsemoglobin in the Heart. By S. Handler 
(Zeit. Biol., 26, 233—258).—The analysis of the gases of the blood 
entering and leaving such a small organ as the heart of the frog or 
tortoise being ont of the question, the spectroscopic method was 
employed. An ingenious apparatus, described and figured, was used; 
a solution consisting of either rabbits’ or calved blood, with 9 parts of 
saline solution, was kept in the heart: in some cases the organ beat 
spontaneously; in others only in response to stimulation ; the heart 
was placed in connection with a two-way cannula, and the whole 
suspended in a chamber connected with a mercurial reservoir, by 
raising or lowering which, fluid could be drawn into or drawn out of 
tbe heart, and then immediately subjected to spectroscopic examina¬ 
tion in a part of the apparatus that was transparent. If the oxy¬ 
hsemoglobin were not fully reduced, the solution was returned to the 
heart, examined again at intervals, and a note made of the time 
taken for the reduction to occur. The so-called auto-reduction that 
occurs in shed blood may be postponed indefinitely by a temperature 
of 0°, or by protection from atmospheric microbes. The authoress 
confirms Yeo’s observation, that it is a ferment process. The other 
observations she makes are also very largely confirmatory of Yeo’s 
work (J. Physiol 6, 93), 

The turtle’s heart reduces oxy-hsemoglobin much more quickly than 
the frog’s heart (5—15 : 15— SO minutes),. With regard to the 
influence of temperature on the rate of reduction, contradictory results 
were obtained. The most marked fact, however, was that an increase 
in the rate of the heart’s beat, and of the rate of reduction always go 
together; but the latter is independent of the work done by the heart 
as tested by filling the reservoir with different liquids—mercury, oil, 
blood, &c. Kronecker obtained much the same result with skeletal 
muscles; he found that fatigue depends on the frequency of contrac¬ 
tion more than on the actual amount of work done. W. D, H. 

The Digestibility of Boiled Milk. By R. W. Raddnitz (Zeit> 
physiol. Chem., 14, 1—14).—The difference of digestibility between 
boiled and fresh milk is a matter of great importance with regard to 
the feeding of infants. The present experiments were carried out on 
a dog, and are merely preliminary to others to be undertaken on a 
more extended scale. 

The animal was fed for the period of a few days on unboiled milk, 
and then for another period on an equal quantity of the same milk 
(boiled). The amounts of lime, nitrogen, and fat were estimated both 
in the milk and in the excreta (urine and feces). The animal was 
also weighed daily; a second series of experiments was similarly 
conducted, but the results appear to be of less value, as by that time 
the dog seemed to have ceased growing, and had attained its adult 
state. 

When rennet was added to boiled milk, it was found that the clot 
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consisted of fine fioccnli which could be separated by filtration; there 
was no large coherent coagulum as in fresh milk. 

The following abbreviated table of one series of experiments will 
illustrate the general plan of the experiments :— 


Nitrogen. 


Food. 

In food, in 
grams. 

Percentage 


In urine. 

In faeces. 

Retained in 
body. 

Fresh milk for three 
days ............... 

15 -6 

77-29 

13-27 

0*44 


Boiled milk for two days 

10*4 

75-71 

18 *56 

5-73 



Sat. 

CaO. 


In food, in 
grams. 

Percentage 
in faeces, i 

| In food, in 
[ grams. 

Percentage 
in faces. 

Fresh milk for three 
days,.. 

105 *3 

5*59 

5-18 

37-82 

Boiled milk for two days 

70-2 

3-72 

3-45 

62-68 


The following general conclusions are drawn :— 
m3* ^ tro ^ en * s better assimilated when the milk is fresh. 

The lessening of the absorption of nitrogen when the milk is boiled 
can only be cansed by the boiling. Two other possible reasons—(1) 
the keeping of the milk for several days before it was used ; (2) the 
rebelling of the ammaUs alimentary canal against a diet composed 
solely of milk—are excluded by counter experiments, for details of 
which the original memoir must be consulted. 

2. With regard to the fat, boiling makes, apparently, little or no 
difference. 

■ The experiments on the absorption of lime are not regarded as 
sufficiently numerous to enable conclusions to be drawn from them. 

Other experiments are promised in which this question is to be 
investigated with animals whose skeleton is undergoing the ossifica¬ 
tion process. "yg. B. H. 

Digestion-of Beans in the Human Alimentary Canal, Bv 
W. Pratomw (Zeit. Biol , 26,227—232).—A man was fed on 500 
grams of beaus daily for three days, together with small weighed 
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quantities of fat, meal, salt, vinegar, and beer. The urine and faeces 
during this time were examined, 

The total faeces contained 18 8 per cent, of the food weighed as dry 
material, 30'8 per cent, of the nitrogen of the food, 17*6 per cent, of 
its organic, and 28*8 per cent, of its inorganic constituents. The 
urine contained 44*16 grams of nitrogen; this, added to the nitrogen 
of the fseces, gave 58*4 grams as the output of nitrogen, the intake 
being 53*6 grams. This result is compared with similar observations 
on other forms of food; in animal food there is naturally less waste ; 
but even with other forms of vegetable food beans compare most 
unfavourably. W. D. H. 

Influence of Chlorides on the Composition of the Gastric 
Juice. By H. Girard (Arch, de Physiol 1889, 595—599).—Rectal 
injection of sodium chloride has a peptogenic action, increasing the 
amount of gastric juice secreted, and the percentage of hydrochloric 
acid, and, to judge by its activity in dissolving fibrin, the pepsin is 
increased also. The experiments were performed on a dog, and the 
following table gives some of the results obtained:— 


Experi¬ 

ment. 

Amount of juice 
collected before in¬ 
jection. 

Percentage 
of hydro¬ 
chloric acid. 

Amount of 
juice collected 
£ hour after 
injection. 

Percentage 
of hydro¬ 
chloric acid. 

1. 

3 c.c. 

0*03 

11 c.c. 

0*1 

3.. 

4 „ 

0*05 

12 „ 

0*3 

5._____ 

i „ 

0*1 

9 „ 

0*165 

10. 

i „ 

traces 

13 „ 

0*3 


Experiments were also performed with the chlorides of calcium, 
magnesium, and potassium, but the same results did not follow, for 
although the juice obtained was very thick and rich in pepsin, the 
acid was not increased, and was even absent in some cases. 

W. D. H, 

The Influence of Artificial Gastric Juice on the Acetous and 
Lactic Acid Fermentations. By F. 0. Cohn (Zeit physiol Chem. y 
14, 75—105).—Of the views held concerning the origin of the hydro¬ 
chloric acid in the gastric juice, one of the most generally accepted is 
that lactic acid formed from carbohydrates, liberates hydrochloric 
acid, by acting on sodium chloride (Ewald). At the same time, it is 
well known that aoidzty stops fermentative processes, and it is 
therefore important to determine accurately what influence gastric 
juice exerts on the acetic acid and lactic acid fermentations, and what 
concentration of hydrochloric acid Stops the fermentation. 

In the present research an artificial gastric juice was made with the 
Pepsiuum germanicvm of Witte-Rostock; the micro-organisms of the 
acetic and of the lactic fermentations were grown in suitable saline 
media. This was titrated with normal sodium hydroxide solution 
before and after infection with the micro-organisms in question. 
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The influence on the rate of fermentation of (1) pepsin, (2) hydro¬ 
chloric acid, (3) pepsin and hydrochloric acid, ana (4) hydrochloric 
acid in the presence of peptone, was investigated; some experiments 
were also made to determine the amount of decomposition of phos¬ 
phates bronght about by hydrochloric acid. 

The results obtained were as follows — 

(1.) Pepsin does not hinder either the acetic or the lactic acid 
fermentations, but it appears to be a good nitrogenous pabulum for 
the organisms. 

(2.) Even" traces of hydrochloric acid hinder the acetic fermenta¬ 
tion. The lactic fermentation is stopped by jnst so .much hydro¬ 
chloric acid as is necessary to change the phosphates (which are 
present in the nutritive liquid for the proper growth of the Bacterium 
acidi lactici) into chlorides. The fermentation was thus probably 
hindered by the hydrogen phosphate thus liberated. 

(8.) Pepsin and hydrochloric acid together act in the same way as 
hydrochloric acid alone, only not quite so powerfully. 

(4) Hydrochloric acid in the presence of (probably combined, 
with) peptone, does not hinder the fermentations at all. It is also 
useless in aiding the digestion of albumin by pepsin. 

(5.) The acetic acid fermentation is hindered by hydrochloric acid 
when sufficient has been added to liberate from 0*5 to 0*7 parts per 
thousand of hydrogen phosphate from the phosphates present. 

W. D. H. 

Formation of Nitrous Acid and Nitric Acid in Saliva from 
Formaldehyde and Ammonia. By C. Wtjester (Ber., 212, 
1901—1908; compare Abstr., 1886, 298).-—-Experiments have shown 
that fresh saliva does not, as a rule, contain nitrons acid, although in 
exceptional cases it is present both in saliva and in perspiration, 
especially when the other animal juices and the urine contain an 
abnormally large quantity of nitrates. When saliva is kept for a 
few hours, or boiled, or even filtered, it undergoes change, and after 
having been mixed with glacial acetic acid or dilute sulphuric acid it 
gives Griess’s reaction for nitrites; fresh saliva, collected in glacial 
acetic acid gives the reaction of hydrogen peroxide only. If fresh 
saliva (10 c.c.) is collected in 20 per cent, sulphuric acid (3 drops), 
the reactions of active oxygen, as a rule, disappear, and tetramethyl- 
paraphenylenediamine paper is not coloured by it; nitrous acid also 
cannot be detected, but nitric acid can be shown to be present by the 
dipbenylamine reaction. 

Salts, especially sodium chloride, hasten the formation of nitrates 
in saliva; if nitrites are already present, the reaction appears quickly 
on adding acetic acid, but rather more slowly on the addition of sul¬ 
phuric acid, a proof that the oxidising agent in saliva is not, as a rule, 
nitrous acid. 

A number of experiments showed that, when saliva (10 c.c.) is 
warmed with baryta under reduced pressure, the ammonia evolved 
neutralises, as a rule, 4 c.c. of N/50 acid, a quantity corresponding 
with 0*1336 gram of ammonia per litre of saliva. The quantity of 
ammonia in the saliva of different persons is almost constant, although 
the quantity of active oxygen varies very considerably, but the saliva 
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from one man contained regularly about 0*1904 gram of ammonia per 
lirre. 

Saliva which contains hut little active oxygen, as shown by the 
tetramethylparaphenylenediamine reaction, gives the normal quantity 
of ammonia, but when a large quantity of hydrogen peroxide is 
present the whole of the ammonia is obtained on distillation only 
when the saliva is clear and contains but a small quantity of salts. 
The formation of nitrous acid commences soon after expectoration in 
turbid saliva, in saliva from weak persons, and in that excreted in the 
summer heat, and the quantity of ammonia obtained on distillation is 
diminished to a corresponding extent. If the saliva is collected in 
sodium chloride solution or in dilute sulphuric acid, the quantity of 
ammonia obtained on distillation is decreased according to the 
quantity of hydrogen peroxide present; the residue contains nitrites 
in those samples distilled with sodium chloride, but nitrates when 
sulphuric acid has been added. 

In the hot summer months, saliva yields less ammonia on distillation; 
even when ferrous hydroxide or pyrogallol is added to remove the active 
oxygen, although the quantity of ammonia obtained is thereby slightly 
increased, it is still less than that obtained in winter. The quantity 
of ammonia which disappears on adding sodium chloride or sulphuric 
acid is always the same in both cases, and is generally equal to 1 c.c. 
of N/50 acid, but frequently amounts to 2 c.c. or 3 c.c.; this pheno- 
4 menon can be explained by assuming that ammonia, both in acid and 
alkaline solutions is oxidised by the active oxygen to nitrous oxide, 
which is then principally converted by the passive oxygen into 
nitrous acid in alkaline solution, in acid solution into nitric acid. 
Fresh saliva (10 c.c.), and saliva collected in sodium chloride solution, 
neutralise, as a rule, when directly titrated, 6 c.e. of 3ST/50 acid; it 
must be assumed, therefore, that in the process of titration the same 
oxidation of ammonia takes place as on boiling or keeping. When 
saliva is previously titrated, it yields less ammonia on subsequent 
distillation than fresh saliva, and saliva free from active oxygen has a 
greater alkalinity (10 c.c* neutralise 7 to 13 c.c. N/50 acid) than 
saliva rich in active oxygen. 

Saliva which has been kept for 24 hours at a summer heat, and in 
which the nitrites have been reduced by micro-organisms, has an 
alkalinity of almost 7 to 9 c.c. of M /50 acid, and contains a corre¬ 
spondingly larger quantity of ammonia; the nitrates also disappear 
when saliva is kept at a summer heat, b^t not until after two or three 
days. 

The above experiments were carried out with saliva which was 
obtained without irritating the mucous membrane, and taken while 
in a state of rest. 

Saliva obtained simply by chewing and sucking movements is thin 
and poor in organic constituents, and frequently contains large quan¬ 
tities of active oxygen, but that obtained by irritating the mncons 
membrane with sodium chloride, in quantities sufficient to be painful, 
contains no active oxygen and a much smaller quantity of ammonia 
than usual; the saliva secreted under the influence of irritants is 
thick, contains a large quantity of mucus and saccharifies starch 
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paste about three times as quickly as normal saliva. As the irritation 
passes off, nitrous acid appears in the saliva, and its quantity 
increases as that of the mucus decreases ; subsequently both 
ammonia and active oxygen appear, and the saliva regains its original 
composition in 3 to 15 minutes, according to the intensity of the 
irritation, after the source of irritation is removed. The saliva 
secreted at the period of greatest irritation contains, besides mucus, 
nitrates and carbamide; in one case, 200 c.c. of saliva yielded 0*09 
gram of carbamide and 3*1 to 5*1 milligrams of nitric oxide, deter¬ 
mined by Schultze’s method, whilst one sample (115 c.c.) containing 
nitrites gave 28*4 milligrams of nitric oxide. The quantity of 
ammonia present is reduced very considerably, 10 c.c, of the saliva 
neutralising only 1 c.c. of N/50 acid; a few observations seem to 
show that the base which remains is not ammonia itself, but some 
derivative thereof. The disappearance of both active oxygen and 
ammonia from saliva on the appearance of mucus is so much the more 
remarkable, since it has been previously shown that the casein-like 
substance formed by the oxidation of egg albumin by hydrogen per¬ 
oxide is converted into a mucus-like substance (mucin) in presence 
of ammonia and hydrogen peroxide (compare Abstr., 1887, 683). 

Saliva containing both carbamide and nitrous acid colours Griess*s 
red reagent (a-naphthylamine and 3ulphanilic acid) bluish-violet, 

When the uppermost layers of the mucous membrane of the mouth 
are coagulated by repeatedly treating with absolute alcohol or tannin, , 
and then removed, the metallic taste of hydrogen peroxide in the 
saliva becomes even disagreeably perceptible, and lasts in some caseB 
for more than two days. 

That the oxidising substance in saliva is hydrogen peroxide, and 
not nitrous acid, follows from its behaviour with potassium iodide 
starch paper containing sodium chloride. If a saliva, rich in active 
oxygen, but which does not act on Griess’s reagent, is treated with 
potassium iodide starch paste and glacial acetic acid, a yellow or 
yellowish-brown solution is obtained ou shaking, as is the case with 
hydrogen peroxide. If, however, the saliva is placed on the surface 
of the glacial acetic acid iodine solution, a yellowish-brown ring is 
first formed at the surface of contact, and then the saliva gradually 
turns reddish, and finally blue. Glacial acetic acid seems to be the 
only substance which prevents the oxidation of ammonia in saliva by 
the hydrogen peroxide for any length of time; oxidation takes place 
quickly in presence of dilute hydrochloric or sulphuric acid. 

Although the presence of hydrogen peroxide cannot he proved by 
the chromic acid reaction, the author is of the opinion that hydrogen 
peroxide is the oxidising agent in saliva. 

Hydrogen peroxide which has been filtered 20 times through man¬ 
ganese dioxide still contains as much active oxygen as can be shown 
by the tetramethylparaphenylenediamine reaction to be present under 
favourable conditions in saliva, perspiration, and certain vegetable 
juices. 

Hydrogen peroxide which has been kept for hours,in contact with 
platinum black and silver oxide still shows an oxidising action equal 
to that of -a N/250 solution of iodine. F. S. K. 
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' Muscle Pigments. By F. Hoppe-Seyler (ZeiL physiol Ohem., 14, 
106—108).—This is a continuation of the polemical discussion on the 
subject of myohsematm (compare this vol., pp. 633, 1024). 

W. D. H. 

Animal Chromatology. By 0. A. MacMunn (Quart. J. Micros. 
Soc 30, 51—96).—This article describes a number of spectroscopic 
observations on the pigments and coloured tissues of many inver¬ 
tebrate animals selected from the classes of the echinoderms, worms, 
polyzoa, ascidians, ccelenterates, and crustaceans. The principal 
absorption-spectra are figured. In conclusion, an admirable account 
of the class of pigments called lipochromes or luteins is given, together 
with some criticisms on Krukenberg’s observations. W. D. H. 

A Crystalline Acid from Pig's Bile. By E. Beroeat (Ohem. 
Centr., 1889, i, 812).—If pig’s bile be almost completely precipitated 
by nentral plumbic acetate, and the yellow precipitate exhausted 
with alcohol, this solution concentrated, diluted with water, and ether 
added, a white, crystalline powder separates. It is readily soluble 
in alcohol, sparingly soluble in water, insoluble in ether, light petro¬ 
leum, and chloroform. It forms amorphous sodium and lead salts, 
from which it may be again separated by the addition of acetic acid. 
About 5—10 per cent, may be obtained from the dry bile. 

J. W. L. 

The Stromata of Red Corpuscles. By W. D. Halliburton and 
W. M. Friend (J. Physiol, 10, 522—549).—The method found best 
for the preparation of the stromata of mammalian red corpuscles was 
that introduced by Wooldridge (Du Bozs Beymond's ArcJiiv ., 1881, 
887). The stromata were then examined by the methods already 
used in the investigation of lymph-cells (Abstr., 1888, 974), the 
proteids present being the chief point of the research. The only 
proteid present of the four existing in typical cells, such as white 
blood-corpuscles, is the globulin which coagulates at 75° (cell globu¬ 
lin). This has fibrinoplastic properties, and is probably identical, as 
in lymph-cells, with fibrin-ferment. The absence of nuclein and 
nucleo-albumin is interesting, as the mammalian red corpuscles possess 
no nucleus; chemically as well as morphologically they have lost this 
distinctive character of animal cells. 

The presence of fibrin-ferment in the red discs suggests the question 
whether they contribute to the formation of fibrin in coagulation, as it 
usually occurs in shed blood. There is certainly no necessity to sup¬ 
pose that they shed out, any ferment, as a rule, since they undergo 
disintegration much more slowly than the other formed elements of 
the blood ; but it is nevertheless possible that under certain circum¬ 
stances they may assist in the formation of fibrin, and that Landois’s 
stroma-fibrin may be possibly accounted for in this manner. Bonne 
has recently suggested that in cases of disease in which the red blood- 
corpuscles are disintegrated within the blood-vessels (haemoglobin* 
aemia), the febrile disturbance that accompanies this condition may be 
due, to the presence of fibrin-ferment derived from the stromata of 
the discs so dissolved. W. D_. H, 
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Physiological Action of Hydrocyanic Acid, By N\ Ge^hant 
(Compt. rend., 109, 502—503).—Experiments were made on dogs in 
two ways—(1) by successive injections of amygdalin and emulsin; 
(2) ibe injection of very dilute hydrocyanic acid (0*25 per cent.). 
2*2 c.e. of the dilute acid injected into the jugular vein of a dog 
was sufficient to cause death in 9*5 minutes. The symptoms follow 
one another in this order: convulsions, insensibility of the cornea, 
cessation of respiration, stoppage of the heart. The heart continues 
to beat for several minutes after respiration bas ceased; in tbe case 
of frogs, tbe heart’s action may continue for more than an hour after 
the animal has ceased to breathe. C. H. B. 

The Relation between the Chemical Constitution and 
Physiological Action of certain Sulphones. By E. Baumann 
and A. Kast (Zeit. physiol. Chem 14, 52—74).—After Kast ( Berlin 
Min. Woch. t 1888, 1STo. 16) had shown that sulphonal (diethylsul- 
phonedimethylmethane) has a hypnotic action, it became a matter of 
interest to determine how far other similar compounds acted in the 
same way, especially whether it was the ethyl- or methyl-groups, or 
the sulphur-containing radicles of the sulphonal which were the most 
important. The disnlphones fall into three groups, which may be 
represented by the general formulae (1) CH 2 (SQ 2 R) 2? (2) CHR'(S0 2 R) 2 , 
and (3) CR'jR/^SOoR),, R, R', and R" being univalent alcohol- 
radicles, and may be either different or identical. 

The following substances were investigated :— 

l)iethylsulphone was given to a dog of 6 kilos, body weight in doses 
of 5 and 7 grams. It had no action, and was excreted in great part 
unchanged in. the urine. Ethylenediethylsulphone.—This was similarly 
investigated, and was found to be excreted unchanged, and had no 
action. Methylenedimethylsulphone, methylenediethylsulphone, and 
ethy] id enedimethylsulphone all behaved in the same way. 

Methylenedimethylsulphone , CH 2 (S0 2 Me) 2 , is prepared by acting 
with methyl mercaptan on methylene chloride and aqneous soda, and 
oxidising the sulphide, CH 2 (SMe) 2 , so formed, with permanganate. 
It crystallises in large, transparent tables, melts at 142—143°, and 
volatilises unchanged. It yields a bromo-derivative, CBr 2 (S0 2 Me)2, 
which crystallises in needles and melts at 234°. 

Bthylidenedimetkylsulphone , CHMe(S0 2 Me) 2 , prepared from aldehyde 
and methyl mercaptan, crystallises in cauliflower-like masses, melts 
at 122°, and dissolves in about 140 parts of cold water. In doses of 
3 grams, given to a dog weighing 9-| kilos., it produced sleep, but rather 
less powerfully than similar doses of sulphonal. Small quantities of 
the drug were found in the urine. 

Propylidemdimethylsulphone , CHEt(S0 2 Me) 2 , prepared from propai- 
dehyde and methyl mercaptan, crystallises in large, transparent 
tables, melts at 97*, and dissolves in 90 parts of water at 15°. It had 
a slight hypnotic action, and was partly excreted as such in the 
ui’ine. 

Propylidenediefhylsulphone , CHEt(S0 2 Et) 2 , crystallises in long 
needles or prisms, melts at 77°, and dissolves in 126 parts of water 
at 15°. It produced a condition resembling drunkenness, and Anally 
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sleep. The animals remained in this condition for some days, so 
that its effects are more lasting than those of sulphonal. 

Dimethylmlphonedimethylmethane, CMe 2 (S0 2 Me) 2 , which crystal¬ 
lises in large, transparent tables, melts at 118°, and dissolves in 140 
parts of cold water, produced slight sleep in dogs ; but the same doses 
had no effect on men. 

Dimethylsidphonemetkylethyhnethane, CMEfc(S0 2 Me) 2 , which crystal¬ 
lises in well-formed, transparent prisms and melts at 74°, had a slight 
hypnotic effect, lasting only a short time (four hours). 

Dimethylsulphonedieihylmethane , CEt^SOsMe^, which crystallises in 
long needles and plates, melts at 132—133°, and dissolves in 840 parts 
of water at 15°, and in 20 parts at 100°, but more readily soluble in 
alcohol, acted almost precisely in the same way as sulphonal, with 
which it is isomeric, and both are found in the urine in traces only. 

Piethylmlphonemethylethylmethane (Trioncd ), CMeEt(S0 2 Et) 2 , pre¬ 
pared from methyl ethyl ketone and ethyl mercaptan, crystallises in 
lustrous tables, melts at 76°, and dissolves in 320 parts of cold 
water. It also acts like sulphonal, bub could not be detected in the 
urine. 

Diethylsulphonediethylm ethane (TetronaT), CEt 2 (S0 2 Et) 2 , forms 
lustrous tables and plates, melts at 85°, and dissolves in 450 parts 
of cold water. It is the most strongly hypnotic of all the sulphones 
examined. 

The following general conclusions are drawn :—1. That the disul- 
phones which pass wholly unchanged into the urine are not hypnotic. 
2, That of the disulphones which undergo change in the body, those 
containing the ethyl-radicle are the most powerful hypnotics, and 
that the intensity of their action increases with the number of ethyl- 
radicles present. 3. The group S0 2 as such is of no account. 4. The 
methyl-group has little or no hypnotic action. W. D. H. 

Glycogenesis in Icterus. By A. Dastre and M, Arthus (Arch, 
de Physiol 1889, 473—483).—Experiments on dogs were undertaken 
to determine in what manner the glycogenic function of the liver is 
altered when the secretion of bile is altered quantitatively by the 
production of icterus by mechanical retention. Eor this purpose, a 

S ariial icterus was caused by the ligature of only one of the primary 
ivisions of the bile duct. The liver thus consisted of two parts, one 
healthy, the other icteric. These were examined when the animal was 
killed, usually 15 or 16 days after the operation. The carbohydrate 
material was estimated as sugar, and originally consists partly of 
sugar, but for the most part of glycogen. In some cases, the glycogen 
was directly estimated by Kiilz’ method. Both methods yielded the 
same result, that is a lowering of glycogenic activity in the icteric 
portions of the liver, the proportion of the glycogen there to that in 
the healthy parts of the liver being 12 or 13 to 10. 

This modification of the glycogenic function, even within these 
somewhat narrow limits, must exercise an appreciable effect on nutri¬ 
tion, and may help to explain the symptoms experienced in, cases 
where jaundice is produced by merely mechanical causes. 

W. D. H. 
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Albnmose isolated from Anthrax Cultures, By E. H. 
Hankin (Brit Med. Jour ., 2, 1889, 811—812).—An albumose was 
separated from anthrax cultures by precipitation with alcohol; the 
precipitate was freed from pbemaajiesjiy washing with alcohol. Solu¬ 
tions of this precipitate were in 1 l&bftifs"' 
and mice; when these animals were subsequently inoculated with 
virulent anthrax cultures, they were found to be protected. It was 
found, however, that such immunity against the disease was conferred 
only when very minute doses of the albumose were administered 
namely, from one five-millionth to one tern millionth of the body 
weight of the animal. W. D. H. 
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Presence of Ammonia and Nitrous Acid in Potable Water. 

By J. E. Enklaar (Bee. Trav . GUm. y 8, 327—328).—The author 
made a number of experiments in order to ascertain the origin of the 
nitrous acid which is formed in potable water, whilst the quantity of 
ammonia gradually becomes less. The conclusions at which he 
arrived are as follows:—Fo oxidation takes place when the water 
is boiled before the experiment; it occurs to a far less extent in 
distilled water. 

The nitrous acid is formed by the oxidation of ammonia under the 
influence of microbes probably identical with the bacteria which play 
such an important part in nitrification. These microbes do not seem 
to develop in distilled water, but they multiply rapidly in water con¬ 
taining calcium carbonate and organic matter; they are killed or 
paralysed by free acids. The nitrous acid does not appear in the 
water until some days after the introduction of the oxidising 
microbes. E. S. K. 

Relation between the Intensity of Radiation and the 
Decomposition of Carbonic Anhydride by Plants. By C. 
Timiriazeff (Gompt. rend 109, 379—382).—A beam of sunlight 
directed by a heliostat was allowed to fall on plants in such a way 
that they received radiation of varying intensities, full exposure to 
sunlight being taken as the unit. The gas evolved was measured and 
analysed. 

The rate of decomposition at first increases rapidly with the inten¬ 
sity of the radiation, then increases more slowly, and becomes con¬ 
stant at a point considerably below insolation, the curve being parallel 
with the axis of the abscissas which represent the intensity of the ra¬ 
diation. These results confirm Kreusler’s earlier experiments; the cha¬ 
racter of the curve is probably due to a relation between the propor¬ 
tion of the radiation absorbed by the chlorophyll (20 to 25 per cent, 
of that incident on the leaves) and the proportion (not more than 
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5 per cent.), which is actually converted into chemical work in the 
leaves. C. H. B. 

Carbohydrates as Oxydation-products of Vegetable 
Albumin. By W. Palladia ( Chem . Centr ., 1889, i, 811, from Ber. 
deut . hot. Gesell 7, 126—130).—The author holds that the transitory 
formation of starch, during the germination of seeds, occurs at the 
expense of the albumin, asparagine being formed at the same time. 
After this state is perfected and the starch has disappeared, dark 
plants accumulate asparagine, whilst in light plants the asparagine is 
reconverted into albumin. 

The author has already (this vol., p. 642) shown that the formation 
of asparagine is accompanied by an assimilation of oxygen, and in 
consequence of the oxidation of albumin. The author has also pre¬ 
viously shown that the ratio C0 2 : 0 2 during the respiration of growing 
organs is less than unity, and that therefore the cell formation is 
accompanied by an absorption of oxygen, and he concludes from these 
facts that the carbohydrates are products of the incomplete oxidation 
of albumin. If the transitory formation of starch is accompanied by 
an absorption of oxygen, then the ratio C0 2 : 0 2 must be less in the 
case of the respiration of the germinating leguminosse than in that of 
the cereals* J. W. L, 

Lignin, By G. Lange (Zeit physiol. Chem., 14, 15—30),—Payen 
(Gompt. rend., 8, 51) first showed that wood contained 10 per cent, 
more carbon than cellulose; the substance which thickens the walls 
of cells and vessels he termed “incrusting material/’and found it 
was removable by nitric acid. P. Schulze {Chem. Centr., 1887, 321), 
ealled this substance lignin, and gave it the empirical formula 
CssH^Ojjo. Other observers since then (Premy, Hoppe Seyler, and 
-others) have considered that the substance in question is a mixture. 
Thomsen {Annalen, 138, 1) found that by the use of sodium 
hydroxide of sp. gr. 1*1 he was able to separate one of the con¬ 
stituents of lignin, which he called wood-gum: this is an isomeride 
of cellulose. 

Wood-gum, however, does not exist as such in the wood; it is 
soluble in water; but water will not extract any wood-gum from 
wood; therefore it must be formed by the action of the alkali. 

In the present research, lignin was prepared both from beech and 
ash wood. The method closely followed that of Thomsen; great 
care being taken to thoroughly wash the substances dealt with with a 
large number of reagents in which they were insoluble. The product 
was finally fused with alkali, and the products examined. The 
results may be briefly stated:—The products obtained are (1) Cel¬ 
lulose; (2) two kinds of lignip acid from each kind of lignin ; these 
differ in elementary composition and in certain reactions; their 
chemical constitution has still to be worked out, (3) Pormic acid, 
acetic acid, and traces of higher organic acids. „ (4) Protocatechuic 
acid, catechol, ammonia, and traces of higher bases, (5) A crystal¬ 
line substance in very small quantities which has yet to be inves¬ 
tigated, W. D. H. 
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Oleo-gum-resin secreted by Araucarias. By E, Heckel and 
E. Schlaqdeethauepen (Compt. rend ., 109, 382—385).—Araucarias 
differ from other coniferse in that they secrete an oleo-gum-resin con¬ 
taining a large proportion of arabin. The secreting glands are at 
first normal and secrete oleo-resin, but at a certain time the cells 
bordering upon the glands elongate into papillae, which converge to 
the centre of the glands, and completely obstruct the passage. From 
this time the neighbouring cells cease to secrete oleo-resin, become 
gelatinous, and are converted into liquid gum or arabin, which mixes 
with the oleo-resin previously secreted. At a particular time the 
glands are filled with a limpid liquid, which becomes white and 
opaque when exposed to air, and in which gum or oleo-resin predomi¬ 
nates according to the species and time of year. Armcaria Brasiliensis , 
A. Btdwilli , A. Cunninghami, A. excelsa , and A. QooM were examined. 

The proportion of gum in the secretion from one and the same 
species varies from 86 to 59 per cent., and in different species, 
from 29 to 93 per cent. The secretion consists chiefly of gum, 
which usually contains a small quantity of glucose. In the case of 
A. Bidwilli , the portion of the secretion which is soluble in alcohol 
consists of a crystalline substance which dissolves in water and seems 
to be identical with pinite, the sugar found by Berthelot in Firms 
lamb&rtiana . All the oleo-resins and their essences are dextrogyrate 
in chloroform solution. The solutions in alcohol and in light petro¬ 
leum contain no inorganic substances, but the portion soluble in 
water leaves an ash consisting mainly of calcium chloride, with some 
alkaline sulphates, calcium sulphate and carbonate, and small quan¬ 
tities of iron and manganese. 0, H. B., 

Protophyllin in Etiolated Plants. Py C. Timiriazeff (Compt 
rend., 109, 414—416).—Protophyllin is obtained from chlorophyll 
free from xanthophyll (Abstr., 1886, 626) ; it shows an absorption- 
spectrum consisting of bands 2 and 4 of the chlorophyll spectrum. 
Oxidation is at once indicated by a reduction in the intensity of these 
bands, and the appearance of bands 1 and 3. Etiolated plants yield 
but very little protophyllin, and very deep layers of liquid must be 
used to observe the absorption spectrum. If very great care is taken 
to keep the plants completely in the dark, and to prevent oxidation 
of the protophyllin, its solution shows no trace of the chlorophyll 
band No, 1. 

Protophyllin remains unaltered in an atmosphere of carbonic 
anhydride in the dark, but when exposed to light immediately 
becomes green. The author points out that he has never definitely 
asserted that the protophyllin reduces the carbonic anhydride. It is 
very difficult to ensure the absence of every trace of oxygen. 

The decomposition of carbonic anhydride by the green parts of 
plants through the agency of chlorophyll must be attributed to the 
rays absorbed by the chlorophyll which is there from the beginning, 
and cannot fairly be ascribed to rays absorbed by protophyllin which is 
not present in the leaves and could only be formed by reduction of 
the chlorophyll. The strong absorption-band of protophyllin is in 
ibe orange, and these are also the rays which are most active, in 
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turning etiolated plants green ("Reinke). The conversion of etiolated 
plants into green plants is due to the rays absorbed by the proto- 
pbyllin, and the decomposition of carbonic anhydride is due to rays 
absorbed by the chlorophyll. C. H. B. 

Atmospheric Nitrogen and Vegetable Soils. By T. Sohloesing 
(Cornet, rend., 109, 210—213)—Hellriegel and Wilfarth have shown 
that microbes play an essential part in the absorption of atmospheric 
nitrogen by soils on which crops are growing. The author has there¬ 
fore made experiments with eight soils taken from fields on which 
leguminossa were growing, the assumption being that these soils would 
be charged with microbes, and hence any absorption of atmosphere 
nitrogen due to their influence would be well marked. The soils 
were dried by exposure to air, sifted, and introduced into large closed 
flasks, which were kept in a slightly warm place during winter. The 
atmosphere in the flask was renewed every week. The experiments 
lasted from August, 1888, to July, 1889, and the nitrogen was deter¬ 
mined at the beginning and the end of the experiment. In all cases 
there was a slight loss of ammoniacal nitrogen, and a distinct increase 
in nitric nitrogen; but in almost all cases there was a slight loss of 
total nitrogen, and in no case was the gain of total nitrogen so much 
as 0*01 gram per kilo. 

The results agree with the author’s previous experiments, and he 
concludes that no soil which is not actually supporting vegetation 
can absorb nitrogen directly from the atmosphere. 0. H. B. 

Absorption of Nitrogen by Clay Soils. By Bbrthblot {Oompt. 
rend., 109, 277—280).—Three years ago the author obtained results 
similar to those of Schloesing (preceding Abstract), and regarded 
them as proof that the absorption of nitrogen by soils was not simply 
a function of the soil but was conditioned by the presence of living 
microbes. He points out that Schloesing’s experiments were made 
under conditions which are well known to be unfavourable to the ab¬ 
sorption of nitrogen, and he also points out that many independent 
observers have confirmed his conclusion that soil which contains 
microbes and is supporting vegetable life has the power of absorbing 
nitrogen directly from the atmosphere. C. H. B. 

The Relation of Atmospheric Nitrogen to Vegetable Soils. 
By T. Sohloesing {Oompt. rmd., 109, 345—349).—A reply in detail 
to the criticisms of Berthelot (preceding Abstract). C. H. B. 

Influence of Electrification on the Absorption of Nitrogen 
by Vegetable Soils. By Berthelot {Oompt. rend., 109, 281—287). 
—The soil, either alone or with living leguminosse, was placed in an 
electric field, a constant difference of potential being maintained 
between the soil, which formed one surface of the field, and the plate 
of metal which formed the opposite surface of the field. The soil 
was exposed in both deep and shallow layers, sometimes with free, 
circulation of air, sometimes in hermetically sealed globes, the duration 
of each experiment being about two months. 

VOL. lvi. 4 o 
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With thin layers of soil, freely exposed, there was no increase of 
nitrogen either nnder ordinary conditions or in an electric field with a 
difference of potential of 33 volts. In globes with a difference of 
potential of 33 volts, the nitrogen increased by 4'4 per cent, of its 
original amount, and with a difference of 132 volts, by 6‘1 per cent. 

Deep layers, in pots, of a soil nearly saturated with nitrogen gave 
an increase of 2 per cent, with free exposure to air without electrifU 
cation, and 8'5 per cent, with free exposure in an electric field with 
a difference of potential of 33 volts. The same soil under similar 
conditions, but in globes, gained 2'7 and 4*0 per cent, respectively. 

The same soil growing legumes with free exposure, gave an increase 
of 4*5 per cent, without electrification and 6*4 per cent, in the electric 
field. When enclosed in globes, the corresponding increases were 7*0 
and 6*0 per cent, respectively. In another set of experiments, the 
gain with free exposure was 6*6 per cent, with electrification and 4*9 
per cent, without; in globes, 7*1 per cent, in the electric field and 
2 per cent, under ordinary conditions. 

A soil comparatively poor in nitrogen and growing leguminosae gave 
an increase of 22*4 per cent, with free exposure in the electric field, 
and 16*6 per cent, when not electrified. 

These results show that the absorption of nitrogen is increased by 
electrification, and it is highly probable that this result is due to some 
peculiar influence of electricity on the soil and its vegetation, 

0, H. B. 

Absorption of Atmospheric Nitrogen, By Beuthelot (Compt 
rend., 109, 417—419).-—The direct absorption of atmospheric nitrogen 
by soils under the influence of microbes and of vegetation may now 
be taken as definitely established. No such absorption occurs, how¬ 
ever, with soils which have been sterilised or which are already 
saturated with nitrogen. 0. H. B# 

Evolution of Ammonia and Volatile Nitrogen Compound^ 
from Vegetable Soils and from Plants. By Berthelot ( Compt. 
rend., 109, 419—423).—Plants kept in moist closed spaces gradually 
perish, even in presence of suitable quantities of oxygen and carbonic 
anhydride. In the author’s experiments on the absorption of nitrogen 
by plants in closed vessels, it was found necessary to change the 
atmosphere in the fiasks frequently and completely, in order to 
ensure normal growth and development. 

Plants growing in soil which was kept constantly moist were 
enclosed in glass vessels in such a manner that the water, which was 
evolved from the plant and the soil and condensed on the sides of the 
vessel, trickled down into a reservoir below, without coming in con¬ 
tact with the soil. From time to time this condensed water was 
drawn off and slightly acidified, and when a sufficient quantity of 
liquid had been collected the ammonia was determined by boiling 
with magnesia, and the nitrogen in the residual liquid was determined 
by means of soda-lime, after slightly acidifying and evaporating to 
dryness. 

Vegetable soil supporting no plants gives off very small quantities 
of ammo nia and volatile nitrogen compounds. In one experiment^ 
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with vegetable soil on which vetches were grown, all the evolved 
ammonia was re-absorbed by the plant, but the condensed water con¬ 
tained a very small quantity of volatile nitrogen compounds. With 
other leguminosee, the condensed liquid contained ammonia and other' 
nitrogen compounds, the quantities being of the same order of magnitude 
as with the soil supporting no vegetation. It is obvious, however, that 
the quantities of ammonia and volatile nitrogen compounds found in 
the water do not represent the total quantities evolved, since a con¬ 
siderable proportion will be re-absorbed by both the plants and the 
soil. The fact, however, that the volatile nitrogen compounds exhaled 
by animals are highly poisonous to the same animals (this vol.,p. 629) 
gives considerable importance to the recognition of the exhalation of 
similar products from plants. C. H. B. 

Nitrification of Ammonia. By T. Schloesing (Compt. rend 
109, 423—428).—The apparatus employed has been described in a 
previous paper. A definite quantity of an ammonium salt previously 
dissolved in water was carefully mixed with the soil, and thq ammonia 
drawn from the flask while making it vacuous was absorbed in acid 
and estimated. The earth employed was rich in organic matter. 
Ammonium sulphate oxidises more rapidly than the chloride and 
carbonate; in all cases the quantity of free nitrogen in excess of that 
originally present in the air was within the error of experiment. 

The increase in nitric nitrogen was practically equivalent to the loss 
of ammoniaeal nitrogen, although it might have been expected that 
the nitrogenous matter in the soil would have undergone nitrification. 
It is known that in presence of nitrogenous organic matter the nitric 
ferment oxidises the carbon and hydrogen as well as the nitrogen, 
much more oxygen being utilised for the oxidation of the first two 
elements than for the nitrogen. It would seem, however, that in 
presence of ammonium salts the energy of the ferment is greatly in- 
* 3 »ased, and it oxidises the ammonium salt, taking from the organic 
matter in the soil only the carbon which is necessary for its own 
growth and reproduction. 

The rates of oxidation observed in the case of ammonium chloride, 
sulphate, and carbonate correspond respectively with the oxidation of 
62, 168, and 75 kilos, per hectare per day. The conditions of the ex¬ 
periments are not strictly comparable with the conditions in an open 
field, but it is evident that under favourable conditions the nitrification 
of ammonium sulphate is much more rapid than is generally supposed, 

0. H. B. 

Influence of Calcium Sulphate and of Clay on the Absorp¬ 
tion of Nitrogen by Soils. By PIscharjd ( Gompt . rend 109, 
445—447).—Almost pure sand was mixed with organic nitrogen in 
the form of oil-cake in the proportion of about 1 gram per litre, in¬ 
oculated with the nitric ferment, and kept moist and free from vege¬ 
tation for 18 months. The loss of nitrogen amounted to 70 per cent, 
of the original quantity, and was greater the coarser the sand; the 
ammoniaeal and nitric nitrogen present in the sand at the end of the 
experiment were together less than 15 per cent, of the original quantity. 
Addition of 5 per cent, of calcium sulphate reduced the loss to 58 pCr 

4 o 2 



1240 


ABSTRACTS OF CHEMICAL PAPERS. 


cent., that which remained being mainly in the form of nitric nitrogen, 
with some ammonia. The effect was most marked with fine sand, 
and when the mixture was kept moist. The organic nitrogen is con¬ 
verted into ammonia before any traces of nitrous or nitric acids are 
formed. When nitrification does not proceed regularly, ammonia and 
ammonium carbonate are given off, and finally nitrogen is evolved in 
consequence of the interaction of ammonia and nitrons acid. The 
calcium sulphate partially converts the ammonia into ammonium sul¬ 
phate, which is one of the most readily oxidised of its salts, but the 
calcium sulphate probably also plays a direct part in nitrification 
by reason of the ease with which it is reduced and re-oxidised, like 
sodium and potassium sulphates, which exert a similar although less 
marked effect. There is no reason to suppose that any atmospheric 
nitrogen was directly absorbed by the sand in the course of the ex¬ 
periments. Sodium chloride in the proportion of 1 gram per kilo, 
does not interfere with the action of the calcium sulphate, and, in 
fact, assists nitrification by keeping the mixture slightly moist. 

The addition of 10 per cent, of pure clay reduces the loss of nitrogen, 
but an increase in nitric nitrogen is observed only with coarse sand; 
with fine sand the quantity is even slightly reduced. In both cases 
the quantity of ammonia is greater in conseqnence of the well-known 
absorptive power of clay for this substance. 

With a mixture of 0*5 per cent, of calcium sulphate and 10 to 40 
per cent, of clay, there is still less loss, especially in the case of fine 
sand, which even absorbs nitrogen directly from the atmosphere to 
the extent of 28*53 per cent, of the nitrogen origimlly present. In 
the case of coarse sand, the quantity of nitric nitrogen formed 
remains practically constant, but in other cases the quantity of nitric 
nitrogen, and also, though less rapidly, the quantity of ammonia, in¬ 
creases with the proportion of clay. In the absence of calcium sulphate 
the clay soon becomes saturated with ammonia, but the rapid nitrifica¬ 
tion which takes place in presence of the sulphate keeps the proportion 
of ammonia below the saturation point. 

A soil composed of sand and clay, with some calcium phosphate, 
absoihed nitrogen directly from the atmosphere in amount equal to 
26*8 per cent, of the organic nitrogen originally present. 

Calcium sulphate in calcareous soils prevents the loss of ammonia 
in the form of ammonium carbonate; it is preferable to the oxide or 
to chalk as an addition to non-calcareous soils. Its effect is most 
marked in moist soils. The well-known beneficial influence of calcium 
sulphate, and of superphosphate which contains sulphate, on crops of 
leguminosee is probably mainly due to the influence of the sulphate on 
nitrification. C. H. B. 


Formation of Ammonia in Arable Soil. By A. Hebert (Ann. 
Agron.y 15, 355—369),—Moist earth sterilised by being heated for 
some time to 110° was found to have developed a certain quantity of 
ammonia; still more ammonia is formed at 130° and at 150°, so that 
the action of ferments is out of the question. The ammonia formed 
increases with the time of heating, but the greater part is formed 
the first two Lours; for example, 100 grams of soil containing ori^ 
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ally 1*60 milligram of ammonia, contained after two Lours at 150°, 
15*1? milligrams; after four Lours, 17*4? milligrams; after six Lours, 
18*63 milligrams; and after eight Lours, 22*80 milligrams. The addi¬ 
tion of ammonium sulphate to the soil before heating reduces the 
quantity of ammonia formed in a regular manner; thus, whilst in 
100 grams of soil without addition, 10*04 milligrams of ammonia 
were formed during the heating, the addition of 10 milligrams of 
.ammonium’sulphate reduced the quantity formed to 9*24 milligrams, 
20 milligrams of the salt to 8*92 milligrams, 50 milligrams of the salt 
to 8*23 milligrams, 100 milligrams of the salt to 3*47 milligrams, 
150 milligrams of the salt to 2*19 milligrams, and 200 milligrams of 
the salt to —0*81 milligram. These facts seem to imply the formation 
of ammonia by purely chemical action, and a progressive dissociation, 
according to the quantity of ammonium salt present. The formation 
of ammonia still takes place with soil free from calcium carbonate or 
deprived of it by treatment with dilute acid and subsequent washing. 
With dry soil, however, little or no ammonia is produced, and the 
author believes that the source of the ammonia is the decomposition of 
complex amides contained in the soil by heating in contact with water, 

J. M. H. M. 

Sea Sludge and its Absorptive Power for Lime and Potash. 

By A. Muller ( Landw . Versuchs-Stat 36, 257—263).—The moors 
of Stensjoholm in Smaaland, South Sweden, consist partly of dried-up 
sea bottom. The present sea bottom is covered with an extremely 
fine sludge, which is almost black when wet and dark-grey when dry. 
100 parts of the air-dry sludge contain:—7*88 parts of water; 
20*72 parte of combustible matter (containing 0*737 part of nitrogen) ; 
14*64 parts of ferric oxide, with some alumina; 0*34 part of phos¬ 
phoric acid; 0*27 part of lime ; 0*19 part of magnesia; and 0*19 part 
of potash, i That portion of the sludge which is insoluble in hydro¬ 
chloric acid contains (in 100 parts of oiiginal air-dried sludge):— 
soluble silicic acid, 33*23; alumina, with some ferric oxide, 4*11; 
lime, 0*72 ; magnesia, 0*23; alkalis, 0*77 ; and silica, 16*69 parts. 

10*1 grams of air-dried sludge was digested several times with 
0*14 per cent, lime-water until no more lime was taken up ; it was 
found that the sludge had absorbed 2*95 per cent, of lime and 0*60 
per cent, of alkali salt. It was not possible to determine how much 
of this was taken up by the silicic acid and how much by the organic 
matter of the sludge. 

Similar experiments were made by digesting 10*1 grams of the 
sludge with 50 grams of a solution of 0*3615 gram of potassium car¬ 
bonate for 14 days: the sludge absorbed 1*47 per cent, of potash, 
corresponding with 2*33 per cent, of potassium chloride or about 
12 per cent, of kainite. 

It is probable that the sludge would also absorb large quantities of 
phosphoric acid from superphosphates. 

Silicic acid seems to form the best means for retaining plant food 
in the soil until required by plants, and it is suggested that the large 
amounts of silica found in, for instance, gramineous plants (which 
can be got to grow normally in solutions free from silica) acts in a 
^jimilar manner within the plants themselves when these are so 
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“ insoluble ” phosphate to pass into solution and become included 
in the water-soluble phosphates. The author cites a case in which 
neglect to use sufficient water gives rise to an error of this sort 
amounting to 3^ per cent, of soluble phosphoric acid. D. A. L. 

Method of Eapid Evaporation for the Estimation of Silicon 
in Pig-iron. By G. Jones ( Ghem.. News, 60, 7 9—80).^—The plati¬ 
num dish containing the iron and nitro-sulphuric acid (Drown’s ' 
method) is placed between two burners : one in the ordinary position 
beneath, the other inverted over the dish so that the flame shall play 
on the surface of the liquid; by this means evaporation is accelerated, 
whilst the current of heat ■ and air on the surface prevents violent 
ebullition. Tbe upper burner should be a blast-lamp; the lower one 
may be an ordinary Bunsen or a blast-lamp. D. A. L. 

Volumetric Estimation of Mercury, Silver, and Thallium. 
By A. Carnot ( Gompt . rend., 109, 177— 179). —The method is based 
on the insolubility of mercuric and silver iodides in nitric acid when 
no alkaline iodide is present. 100 to 150 c.c. of tbe solution is mixed 
with 10 c.c. of nitric acid containing nitrous acid, some starch 
paste is added, and then a decinormal solution of potassium iodide 
gradually with continual agitation until a permanent blue coloration 
remains. The blue colour disappears very slowly towards the end of 
the reaction. It is better to make an approximate estimation, and 
then add nearly the whole of the potassium iodide at once, and finish 
the titration in the usual way. Free hydrochloric acid must not be 
present, nor any considerable quantity of the alkaline chlorides. 

In the case of silver, it is better to add nearly tbe whole of tbe 
potassium iodide at once, agitate, decant off tbe clear liquid, and 
wash the precipitate by decantation. The liquid is now mixed with 
acid containing nitrous acid, and starch is added ; if no blue colora¬ 
tion appears, it is titrated with potassium iodide; if, on the other 
hand, the liquid becomes blue, it is titrated with eentinormal silver 
nitrate, tbe disappearance of the blue colour marking the end of the 
reaction, No hypoiodite is formed as in Pisanfs method. 

Thallium iodide being more soluble, the results are less accurate in 
this case. The dark colour of palladium iodide makes it impossible 
to use this method for the estimation of palladium. 0. Bt. B. 

Analysis of Glass. By D. Lindo {Ghem. News> 60, 14—15, 
33, 41—42). —The pulverised glass is fused in a platinum crucible 
with a mixture consisting of 33 parts of potassium carbonate 
and 10 parts of sodium carbonate; the fused mass is dissolved 
in water, decomposed with hydrochloric acid, heated for some 
time, evaporated to dryness in a platinum dish, pulverised, again 
heated, moistened with hydrochloric acid and a little water, then 
after some time treated with water, heated, filtered, and washed. 
The washings are concentrated and mixed with the filtrate. The 
silica and filter ash are fused with the fusion mixture, dissolved as 
before, the solution diluted (this is important in order to obtain the 
silica in a vitreous state, when it is readily washed), decomposed, and 
the silica collected on a Gooch filter, washed, dried, <fcc* The filtrate 
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and concentrated washings are mixed with those already obtained; 
and the combined solutions treated for the estimation of the dissolved 
silica, &c. Part of this solution is concentrated and treated with 
ammonia until a permanent precipitate is obtained, which is then 
dissolved by adding the remaining portion of the acid solution, 
hydrogen sulphide is passed through for 15 minutes, and after being two 
or three days in a closed f&sk, the whole is filtered. The filtrate 
is concentrated, any turbidity being removed by a few drops of 
nitric acid, and, while hot, is carefully precipitated by very slight 
excess of ammonia, then in a short time filtered, &c. The filtrate 
and concentrated washings, mixed with ammonia and ammonium 
sulphide to precipitate any manganese, are set aside for the esti¬ 
mation of calcium, magnesium, and the last traces of silica. In the 
ammonia precipitate, the silica, ferric oxide, alumina, and phosphoric 
acid* are estimated by any of the four schemes described, which vary 
to suit circumstances: traces of phosphoric acid, however, and also 
tW braces of calcium adhering to the ammonia precipitate may be 
disregarded. To obtain the last traces of silica from the above 
ammoniacal solution, an aliquot part is acidified with hydrochloric 
acid, filtered, mixed with 10 c.c. of ferric chloride of known strength, 
and precipitated hot with ammonia ; the silica comes down with the 
ferric hydroxide. It is not necessary to remove the lime when it is 
present in moderate quantities. Lime and mag^^ a are estimated in 
the usual way. The results of the analysis of numerous samples of 
gla^ are, appended to the original paper. D. A. L. 

SpeKj’O-colorimetric Estimation of Iron and Thiocyanates. 
By Gr. KRijss and H. Moraht ( Bet\ 7 22, 2054—2060).—Experiments 
which were made with the object of estimating small quantities of 
ferric salts in presence of beryllium oxide by the converse of 
Yierordt’s method (Die Anwendung des Spectmlapparates , Tubingen , 
1873, 146) for the estimation of thiocyanates gave results which 
caused the authors to redetermine the absorption constants of ferric 
thiocyanate. The values obtained differed materially from those given 
by Vierordt, as the reaction between ferric salts and thiocyanates does 
not take place in accordance with the equation FeCl 3 + 3KCNS 
= Fe(CNS) 3 *+■ 3KC1, as is usually assumed. 

The statement of Yierordt, that the absorption of the spectrum 
colours reaches a maximum when the ferric salt and the thiocyanate 
are in the molecular proportion of 1 : 3, is also incorrect. 

The authors made a series of observations on the spectra of mix¬ 
tures obtained by adding various quantities of a solution of potassium 
_>*iopyanate (1 c.c, = 0*01564 gram KCNS) to a solution of 1 c.c. of 
ferric chloride (1 c.c. = 0*00301 gram Fe) and sufficient water to 
dilute the mixture to 20 c.c. The strength of the two solutions 
employed is such that when 1 c.c. of the iron solution is mixed with 
V c.c. rr ./potassium thiocyanate 3 mols. of the latter are present to 

former. The results are given in tabular form. The 
.Action coefficients were found to increase gradually, and reach a 
'maximum when 1 mol. of ferric chloride has been treated with 
exactly 12 mols, of potassium thiocyanate. 
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Similar observations were made employing a solution of ammonium 
thiocyanate instead of the potassium salt, and in another series of 
observations iron ammonia alnm was substituted for the ferric chloride. 
The experiments showed that also under these conditions exactly 
12 mols. of the thiocyanate must be added for every 1 mol. of the 
iron salt before the formation of the blood-red compound is complete, 
From these results it may be assumed that the coloured compound's 
not ferric thiocyanate, but a double salt of iron and potassium thio¬ 
cyanate (compare p. 1129). 

The absorption ratios calculated from the data obtained in the 
above experiments were made use of in attempts to estimate iron 
spectro-colorimetrically. Although the results obtained were pro¬ 
bably more correct than those calculated by means of Vierordt’s 
constants, the determinations cannot be relied on, as the double salt 
is very easily decomposed by water, acids, and salts. The measure 
of the decomposition is shown by the decrease in the extinction 
coefficients which occurs when a solution of the double salt is treated 
with various quantities of water, hydrochloric acid, and ammonium 
chloride respectively, and thp results of observations in this direction 
are given in tables. The most remarkable phenomenon is the decom¬ 
position produced by water; when a solution of the double salt is 
diluted, some of the original iron salt is reproduced, so that the 
extinction coefficients are not proportional to the concentration of the 
solution, and consequently neither iron nor thiocyanates can be esti¬ 
mated by Vierordfc’s method.. . F. S. K. 

Reduction of Ferric Sulphate in Volumetric Analysis. By 

O. Jones (Ohem. News , 60, 93—96).—The author recommends the 
reduction of ferric sulphate solution previous to titration with 
permanganate, by filtering through powdered zinc. An apparatus 
is described in which a tube filled with powdered zinc is connected 
with a flask. The ferric solution is allowed to run from a reservoir 
through an intermediate tube into this tube, while strong suction is 
applied to the flask below to overcome the interference produced by 
the hydrogen evolved. A filtering arrangement prevents any zinc 
or insoluble impurities from passing into the flask. D. A. L. 

Elementary Analysis. By F. Blau (Monatsh 10, 357—371).— 
A combustion-tube 114 cm, in length is placed in a 85 cm. Glaser’s 
furnace, and is so arranged that it protrudes 10 cm. behind and 
19 cm. in front of the furnace, To the tube are fitted the absorption- 
tubes containing calcium chloride and soda-lime, the latter being con¬ 
nected with a small Harriot’s flask to serve as an aspirator, and with 
a small tube containing sulphuric acid to act as a pressure gauge. 
The combustion-tube contains, to the length of 60 cm., small rolls of 
fine copper gauze; this is first oxidised by heating in a current of 
oxygen, then reduced with hydrogen or alcohol vapour, and again 
oxidised, whereby an effective surface is obtained. If the compounds 
to be burnt contain halogens, the last roll of copper gauze is replaced 
by one of silver. The anterior portion of the tube, which stands out 
19 cm. from the furnace, is- filled to the extent of 10 cm. with granular 
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lead peroxide, in order that* sulphur dioxide and oxides of nitrogen 
may be absorbed. The posterior end of the combustion-tube is closed 
by a caoutchouc stopper, through which passes a T-piece of glass 
tubing along the horizontal portion of which passes a long glass rod, 
so as to just allow a stream of oxygen or air to find its way into the 
combustion-tube from the vertical arm of the -piece. The glass 
rod is connected at its posterior end with the horizontal portion of 
the glass T’P* ece by means of a piece of sound caoutchouc tubing, 
which slides over both, so that the rod can be readily moved in and 
out of the combustion-tube without any leakage occurring, and is 
furnished with a platinum rake fused to its anterior end. By means 
of this contrivance it is possible to move the platinum boat, which is 
provided with an arm into which the rake can be easily twisted and 
untwisted, to and from the hotter parts of the combustion-tube, 
whereby the rate of combustion of the substance to be analysed may 
be arranged, with the help of the pressure gauge, to a nicety, and 
the time taken for the operation reduced to a minimum. 

Appended are numbers obtained in the ultimate analysis by this 
method of sugar, colchicine, naphthalene, nitrobenzyl sulphide, and 
several other substances, showing the great saving of time which 
results. Even the most refractory substances may be burnt in 
50 minutes, those burning more readily taking only from 20 to 30 
minutes. G. T. M. 

Simultaneous Estimation of Saccharose and Raffinose. 
By L. Liisdet ( Oonvpt . rend., 109, 11-5—117).—When rafiinose is 
estimated by, Olerget’s inversion method, the rotatory power of the 
rafiinose is reduced by an increase of temperature, an increase in the 
proportion of acid, or by longer beating. In order to obtain constant 
results, tbe author proceeds in the following manner:—A 10 to 20 per 
cent, solution of sugar is heated at 100° on a water-bath, mixed with 
20 per cent, of powdered zinc, and 20 per cent, of hydrochloric acid 
previously diluted with an equal volume of water is gradually added. 
The acid inverts the sugar, but is immediately afterwards neutralised 
by the zinc, and after all the sugar has been inverted the acid attacks 
the zinc in preference to attacking the invert sugar. The rotatory 
power is not affected even by the addition of as much ns 40 per cent, 
of acid so long as the zinc remains in excess. Zinc oxide or carbonate 
acts in the same way as the metal, but neutralise the acid somewhat 
too rapidly. The evolution of hydrogen prevents the formation of 
coloured products. The rotatory power of the inverted sugars is the 
same whether the addition of the acid qpcupies 10 minutes or 
40 minutes. 

According to the author’s measurements, the rotatory power of 
invert rafiinose at 20° is +53°, and that of invert saccharose ^-20 , l°. 

In order to estimate saccharose or rafiinose in a sugar solution, the 
rotatory power of the liquid is determined before and after inversion, 
and tbe relative proportions of the two sugars are obtained from the 
Allowing equations, in which p and p' are the weights of saccharose 
^and rafimose respectively, p and // the rotatory powers before and 
after’ inversion, * and a 7 the rotatory powers of saccharose (+6,7*3°) 
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and raffinose (+103*6°) respectively, and /3 and ft the rotatory 
powers of invert saccharose (—20 1°) and invert raffi.no,se ( + 53°). 


P + p' = P 


P + V* = P 


\p +p p + p ) 

_v_ 

(-2—,?+ P —rlAh 

\p +p' H p + p ) 


from which 


P =P 


t pft + p'x 

pfi — p* * 


The results obtained with definite mixtures of raffinose and saccha¬ 
rose were very satisfactory. C. H. B. 

Estimation of Formaldehyde by Titrating with Ammonia. 
By W. Eschweiler (Ber., 22, 1929—1930).—When methyl orange, 
congo-red, tropseoline, or cochineal is employed as indicator in 
titrating formaldehyde with ammonia, the basicity of the hexa- 
methyleneamine which is produced must he taken into account (com¬ 
pare Losekann, this vol., p. 1036), but when litmus or phenolphthale'in 
is used the presence of hexamethylenediamine has no effect on the 
results. 

Formaldehyde is only slowly acted on by dilute (about 1 per cent.) 
ammonia, and the mixture must be kept for one or two days, or 
heated at 100° for a short time to complete the reaction. 

F. S. K. 

Estimation of Uric Acid in Urine. By E. Salkowski (ZeiL 
physiol, Chem,, 14, 81—51).—This article is very largely polemical. 
The author first shows bow in his earliest papers on the subject, the 
possibility of estimating uric acid as a silver compound was mooted by 
him, and how this method was rejected, as there was found to be no 
constancy in the relation of silver to the uric acid in the compound 
formed. He then points out the inaccuracies of methods based by 
Hayeraft, Hermann, and others on this fallacious foundation, and 
finally quotes experiments which confirm him in his original state¬ 
ment that the method is a bad one, the error of analysis averaging 
from 3 to 60 per cent. W, IX H. 

Volumetric Estimation of Fat in Milk. By G. E. Patrice 
(Ghem, News, 60, 5).—The author employs for this purpose a cali¬ 
brated tube about 30 cm. long, and about 17 mm. in diameter except 
for about 7 or 8 cm. near the middle, where it is narrowed to 5 mm., 
and is graduated in divisions of 0*025 c.c. each ; the lower portion has 
a capacity of 21—22 c.c., and is pierced by a lateral perforation, 
which can be closed by an indiarubber band. 10*8 c.c. of milk is 
placed in this tube, and then, iu two lots, 15 c.c. of a mixture of strong 
acetic acid, strong sulphuric acid, and concentrated hydrochloric acid, 



ANALYTICAL CHEMISTRY, 


1251 


in proportions of about 9, 5, and 2 by volume; the first portion of 
this mixture being well mixed with the milk. The charged tube is 
boiled briskly for 10 minutes, and then gently for the same time or 
until the fat collects as a clear layer on the top. The tube is now 
cooled to 60°, and by letting some of the liquid flow from the lateral 
perforation the fat is lowered into the narrow part of the tube and 
its volume read off. If, however, great accuracy is required, the fat 
adhering to the sides is washed down with ether, the tube heated to 
expel the ether, again cooled to 60°, and the volume xv*ad. At 60° 
with 10*8 c.c. of milk, 1 division on the tube represents O'2 per cent, of 
fat. The acid mixtare is intended to dissolve all but the fat, aud is 
made by mixing the acetic and sulphuric acids, the hydrochloric acid 
being added to this mixture when cool. The above proportions may 
be varied, and so may be the quantity of the mixture added to the 
milk, without affecting the result. Larger proportions of hydro¬ 
chloric acid, however, render the milk solution turbid, whilst in¬ 
creasing the amount of acetic acid retards the solution somewhat, but 
gives a clear and lighter coloured liquid. D. A. L. 

Estimation of Pat in Linseed Cake. By 33. Wrampelmeyer 
(Landw, Vermeils- St at., 36, 287—295).—The best solvent for ex¬ 
tracting the fat is ether; this need not be perfectly dry; treatment of 
the ether with calcium chloride dries it sufficiently. The air-dried 
cake (3 grams) is weighed, dried for an hour at 100° in a stream of 
coal-gas or hydrogen, and extracted for three hours in a syphon 
apparatus, the heating of which is to he so arranged that the syphon 
works every minute or minute and a half. The ether is then dis¬ 
tilled off, and the residue heated at 95—98° for one hour in a 
L. Meyer’s drying oven. It is shown that if the residue is thus 
quickly dried the results differ only slightly from those obtained 
when the substance is dried in an atmosphere free from oxygen. 

N. H. M, 

Reactions of Oils with Silver Nitrate. By R. Brule 6 (Compt 
rend 109, 118—119).—10 c.c. of the oil is mixed with 0*5 c.c. of 
fuming nitric acid in a porcelain dish, and heated with vigorous 
agitation until a paste is formed, which will have a colour depending 
on the nature of the oil. 5 c.c. of a 2*5 per cent, solution of silver 
nitrate in alcohol of 90° is now added, and the mixture is heated to 
about 115°, when the silver nitrate suddenly decomposes with separa¬ 
tum of silver. Heating is continued until the first reflections dis¬ 
appear, and the colour of the thin film of liquid against the sides of 
the dish, and the metallic lustre on the surface, are then observed. 
If the oils are previously saponified, and are then treated in the same 
way, different colorations are obtained. 
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Oil. 

Natural oil. 

Saponified oil. 

Oily layer. ' 

Surface 

reflection. 

Oily layer. 

Surface 

reflection. 

Olive....... 

Cotton-seed.. 

Sesame. 

Earth nut... 

Poppy. 

C.iraelina ... 
Linseed .... 
Colza....... 

Olive green.... 

Green .. 

Chrome green.. 
Greenish yellow 
Olive green .... 
Persian lake ... 
Dragon’s blood . 
Persian lake ... 

Green.. 

Ash green ..... 
Pale Sevres bine 
Emerald green . 
Pale bluish green 

Pale blue. 

Emerald green . 
Cyprus green .. 

Mars orange ... 
Raw sienna.... 
Golden yellow.. 
Persian lake ... 
Golden ochre .. 
Deep chrome .. 

Black.. 

Burnt carmine . j 

Cyprus green. 
Cobalt violet. 
Cohalt violet. 
Pale violet. 
Blue. 

Blue. 

Green. 

Ultramarine. 


The names given to the colours are those commonly employed by 
water-colour painters. 0. H. B. 

Error in the Detection of Albumin. By 0. Pat™ ( Compt . 
rend., 109, 268—270).—The author has found in urine and in 
tumours an albumin which behaves like other albumins, and is co¬ 
agulated by potassium ferrocyanide or magnesium sulphate in presence 
of acetic acid, also by heat and by nitric acid, but if after coagulation 
by nitric acid, a few drops of acetic acid are added to the liquid, the 
albumin completely and immediately redissolves. It follows that in 
detecting and estimating albumin, the use of acetic acid may intro¬ 
duce a considerable error. The proper method of procedme is to 
precipitate the u hydropisin ” (? plasmin) in one portion by means 
of magnesium sulphate; to precipitate the u serein ” (P serum albu¬ 
min) and hydropisin together in a second portion by means of heat 
and a few drops of acetic acid, and to acidify the filtrate from this 
preeipii ate with nitric acid and again heat, when the peculiar albumin 
in question is thrown down, 0. H> B. 
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glucinol, 967. 

- .—- symmetrical tetrachlor- 

acetone, 955. 

Zincke, T., and F. Kuster, action of 
chlorine on catechol and orthamido- 
phenol, 599. 

Zipperer, P., estimation of nitrogen 
in nitrate-superphosphate and in Chili 
saltpetre, 185. 

Zirni te, G\, solution of iron in aqueous 
soda, 105. 

Zopf, W., colouring matters of fungi, 
919. 

Zsigmon dy, K., source of error in the 
determination of the nitrogen in sub¬ 
stances containing halogt-ns, 546. 

Zubelen, J. See Nietzki. 

Ziircher, H., action of thiocyanates 
and thiocarbamide on chlorinated 
ethyl acetoacctate, 725. 

Zulkowski, K,, changes suffered by 
starch when dissolved in hot glycerol, 
116. 

Zunfcz, N,, C. Lehmann, and O. 
Hagemann, change of substance in 
the horse at rest and at work, 911. 
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ABSTRACTS. 1889. 

And also to Transactions, 1889 (marked Trans.) ; and to such pap< 
as appeared in Abstract of Proceedings (InTos. 58—73, Dec., 1888- 
Nov., 1889, inclusive) but not in Transactions (marked Proc,). 


A. 

Abrus precatoriusj proteid poisons of, 
1026. 

Absorption, evidence afforded by, of the 
decomposition of molecular groups in 
solutions, 554. 

Acenaphthene, action of chromium oxy¬ 
chloride on, Trans., 582. 

*-intermediate products of oxidation 

of, Trans., 578* 

-ketone, Trans., 580. 

-- perhydride, 720. 

-- tri- and tetra-bromo-, Trans., 

581. 

Acenaphthylene glycol, Trans., 579. 

-diacetate, Trans., 579. 

—--monaeetate, Tbans., 578. 

-monobehzoate, Trans., 580. 

Acetal, amido-, condensation-products 
of, 624, 866. 

Acetaldehyde, action of un symmetrical 
dialkylcarbamides on, 963. 

-characteristic reactions for, 657. 

Acetaldehydeparabromophenylhydr- 
azone, 251. 

Acetalylpbenylth iocarbamid e, 624. 
Acetamide, 381, Trans., 107. 
Acetamidobenzoic acid, ortho-, bromi- 
nation of, 986. 

Acetaimdobromonitroisobutylbenzene, 

44. 

Acetaraido-derivatives of the aromatic 
series, halogen-substituted, and their 
derived piazines, 134. 
Acetaraidodimethy lpyri raidine, 1004. 
Acetamidohydroxynaphthaquinone, 
1197. 

Acetamidohydroxyquinone, 968. 
Acetamidoparatoluic acid, nitro-ortho-, 
1066. 


Acetanilide, action of zinc chloride on, 
971. 

-influence of, on digestion, 533. 

-metabolism of, in the human body, 

289. 

Acetic acid, coefficient of diffusion of, 
1047. 

-dikrom-, electrolysis of, 1056, 

-chloride, action of, on arsenic tri¬ 
oxide, 767. 

Acetobutyl alcohol, Trans., 352. 

-preparation, of, Trans., 354. 

-bromide, Trans., 332. 

Acetocumidide, thio-, 771. 
Acetohexadecylanilide, 129, 
Acetohydrastineoxime, 908. 

Acetol, Proo., 156. 

Acetone and its homologues, condensa¬ 
tion-products of, with phenol, 1187. 

-chloropentabrom-, 854. 

-decomposition of, with bleaching 

powder, 34. 

-diamido-, platinochloride, 250. 

-diclilorotetrabrom-, 853. 

—— dinitroso-, 34. 

--estimation of, in methyl alcohol, 

313. 

-pentoxide, trithio-, 852. 

-symmetrical dibrom-, 234. 

-tetraehlor-, action of phenylhydr- 

azine on, 1159. 

--symmetrical, 1136, 

-action of phenylhydr- 

azine on, 955. 

-thiocyanate, 414. 

-trithio-, 852. 

Acetone-ammonia, tetraehlor-, 1136. 
Acetone-chloroform, solid, and its deri¬ 
vatives, 689. 

Acetonehydrazone, dinitroso-, 34. 

--nitroso-, 47. 
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Acetonemethylpbenylhydrazone, di- 
nitroso-, 48. 

Acetoneparabromopbenylhydrazone,251. 
Acetonephenylhydrazone, salts of, 1159. 
Acetonitrile, heats of combustion and 
formation of, 812. 

-- trichlor-, hydration of, Peoc., 122. 

Acetonylacetone, 385, 

-preparation of, from ethyl diaeeto- 

succinate, 1139. 

Acetonylearbamide, nitro-, 125. 
Acetonylphenyl sulphide, 489. 
Acetoparadiethylamlide, 493. 
Acetophenone, action of phosphorus 
pentachloride on, 984. 

-bromo-, action of liydroxylamine 

on, 610. 

-bromonitro- and mtro-derivatives 

of, 505. 

-- direct formation of, from benzene, 

243. 

*-dispersive power of, 805. 

-physiological action of, 1076. 

-product of the action of nitric 

acid on, 49. 

-thiocyanate, 413. 

Acetophenonebenzophenylhydrazine, 
Teaks., 615. 

Acetopropyl acetate, 844. 

-alcohol, Teaks., 352, 357. 

7 -— normal, 843. 

--benzoate, 844. 

—bromide, Teaks., 357. 
Acetotoluidide, amido-, 866. 

-bromine-derivatives of, 134. 

-metanitropara-, reduction-products 

of, 865. 

Acetous fermentation, influence of arti¬ 
ficial gastric juice on, 1227. 

Acetovaleric acid, <*>-, Peoo., 142. 

Ace toxy butyric trichloride, tertiary, 
690. 

Aceto-xylidide, thio-, 771. 
Acetylacetone, action of ethylenedi- 
amine on, 851. 

-action of metacresylenediamine on, 

852. 

- action of phenylhydrazine and 

hydroxylamine on, 57, 

-.action of the copper compound of, 

on carbonyl chloride, 235. 

-and its homologues, preparation 

of, 850. 

- sodium compound of, action of 

ethyl ehlorocarbonate on, 377. 
Acetylangelicylmethane, 850. 
Acetylbeuzilemonoximes, 612. 
Acetylbenzilic acid, 885. 
Acetvlbenzophenylhydrazine, Teaks., 
614. 

Acetylbenzoyl, 1170. 

Acety lbeiizyhdenimide, 984, 


Acetylbenzylidenepbenylbydrazone, 

1159. 

Aeetylbutyryl and its derivatives, 1138. 
Aeetylbutyrylmethane, 851. 
Acetylcaproic acid, w-, Teaks., 338. 
Acetylcapronyl, 1138. 

Acetylcarbinol, Peoc., 156. 

-osazone of, Peoc,, 156. 

Acetylcarvaerol, 880, 
Acetylcinnamylhydantoin, 705. 
Aeetylcitrie anhydride, 768. 

—— -action of aromatic amines on, 

768. 

Aeetylcrotonyl, 1139. 

Acety ldehydrodiacetylcapronamide, 
Teaks., 341. 

A eetyldehy drothiotolmdine, Teaks. ,230. 
Acetyldihydroxyth ionaphthalene, 246. 
Acetyldinitrotoluquinol, 970. 
Acetylene-derivatives, conversion of, 
into ethylene-derivatives by direct 
addition of hydrogen, 878. 
Acetylenedicarboxylie acid, reduction of, 
878. 

Aeetylenedicarboxylodiazoaeetic acid, 
694. 

Acetylenetetramethyldiureine, 126. 
Acetylenetrimethylnitrodiureine, 126. 
Acetylethylenediphenyldiaimne, 1010. 
Acety 1-a-ethyl phenylhydrazine, 1158. 
Acetylglycolyldibromorthotoluidide, 

135. 

Acetylheptoylmethane, 851. 
Acetylhydroxybenzenesulphone, 245. 
Acetylindole, 3'-, 712. 
Acetyl-a-isoamylphenylhydrazine, 

1159. 

Acety lisob utylphenylhydrazine, 1159. 
Acetylisobutyryl, 1138. 
Acebylisopropylphenylbydrazine, 1159. 
Acetylisovaleryi, 1138. 

Acetylisovannilic acid, 863. 

Acety lmesityl oxide, 850. 

AcetyImethyl cyanide, imida-, 683. 
Acetylorthodimethyldihydroxythioben- 
zene, 246. 

Acet ylorthotolylthiocarbamide, Teaks., 
304. 

Acetylparamidobenzylphthalimidine, 

983. 

Acety Iparamidodiphenylmethane, 261. 
Acetylphenylhydrazrae,1159. 
AcetylphenylpseudohydantoXn, 707. 
Acety Iphenyl semitbiocarbazide, Teaks., 
303, 

Acetylpiperidetne, 903. 
Acetylpropionylhydrazone, 1137. 

Acety Ipropionylhydrazoximes, 1138. 
Acetylpropionylmetbane, 851. 
Acetylscopolet-in, 255. 
Acetyltetrahydro-n-naphthabenzyl- 
amine, 1199. 
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Aeetyltetrahydro-/3-naphthabenzyl- 
amme, 1199. 

Acety ltetraphenylpyrroline, 628. 
Acetyltbio-^-dmapbthylaxnine, 51. 
Acetyltricarballylic anhydride, 238. 
Aeetyltrirnethylene, 845. 

Acids and bases, diffusion of, into one 
another, 1046. 

-and metals, interaction of, Proc., 66. 

-basicity of; method of estimating, 

463. 

-correspondence between the mag¬ 
netic rotation and the refraction and 
dispersion of light by, Trans., 751. 

- determination of the basicity of, 

from the conductivity of their sodium 
salts, 327. 

- fatty, elimination of carbonic 

anhydride from, by aid of sodium 
methoxide, 1126. 

-free, in oils, 799. 

-from butter, estimation of, 

1037. 

— -iodine absorptions, combining 

weights, and melting points of, 318. 

-. unsaturated, of earth-nut oil, 

oxidation of, 1058. 

— i — rfelp— — oxidation of, 375, 956. 

--volatile, formation of, in the 

ammoniacal fermentation of urine, 
431, 

-from lycopodium, 1059. 

-general method for the separation 

and volumetric estimation of, 75. 

-kefonic, condensation of, with bi- 

basic acids, 1146. 

-synthesis of, by the action of 

acid chlorides on propionitrlle, 957. 
-method of investigating the disso¬ 
lution of metals in, Trans., 361. 

-of pig’s bile, 422. 

-of the sugar-group, reduction of, 

1149. 

- organic, constants of affinity of, 

and their relation to composition and 
constitution, 818. 

--estimation of the coefficients 

of affinity of, 1103. 

— reciprocal displacement of, 808. 
- sulphonic, decomposition of in 

presence of phosphoric acid, 1200, 

-unsaturated, action of methyl diazo- 

aeetate on, 694. 

-regularities of the addition of 

halogen-compounds to, 1140. 

-volumetric estimation of, 306, 795. 

Acid-vapours, damage done to plants by, 
795, 

“Acid-yellow,” 709. 

Aeonitic acid, Trans,, 235. 

-action of bromine on, 588, 

—— triamide, 861, 


Aconityl anil-anilide, Trans., 237. 
Aconitylanih-arboxylic acid, Trans., 238. 
Aconityltoluidocarboxylie acid, Trans., 
239. 

Aconityltoluidotoluidine, Trans., 239. 
Acritol, 485. 

Across,zone, a-, preparation of, 488. 
Acrose, formation of, from formalde¬ 
hyde, 483. 

Acrose, a-, 485. 

Aerosone, a-, 484. 

Adapter for fractional distillation in a 
vacuum, Trans., 359. 

Adenine, amount of, in various organs, 
and in fresh and fermented yeast, 791. 

-constitution of, 786. 

-estimation of, 790. 

Adipic acid, boiling points of, 691. 

-thermochemistry of, 1097. 

Adipoeere, 433. 

Affinity coefficients, determination of, 

931. 

-estimation of the coefficients of, of 

organic bases and acids, 1104. 

-in absolute measure and Ostwald’s 

constants of affinity, relations between, 

932, 

-selective chemical, 332. 

Agar jelly, diffusion in, 817. 

Ageratum mexicanum, eoumarin in, 644. 
Agitating, apparatus for, 934. 
Agriculture, loss and gain of nitrogen 
in, 71. 

Agrostis stolonifera latifolia, analyses 
of, 1078-1082. 

Air, absorption of the gases of, by water 
at various temperatures, 935. 

-atmospheric, analysis of, 209. 

-baths, 754. 

-compressibibiiity of, at very high 

pressures, 8. 

-dilata+ion and compression of, 460, 

-estimation of carbonic anhydride 

in, 440, 651. 

- estimation of carbonic oxide in, 

1087. 

-expired, poisonous action of, 629. 

- of soils, percentage of carbonic 

anhydride in the, 1030. 

— relation between potential diffe¬ 
rence and striking distance in, at 
different pressures, 806. 

— sodium sulphate in the, 826, 945. 
Albite, new formation of, in granitic 

orthoclase, 109. 

Albumin, error in the detection of, 
1252.^ 

-estimation of, in urine, 88, 452. 

-serum-, formation of, in the aliment 

tary canal, 632. 

-- vegetable, carbohydrates as oxida¬ 
tion-products, of, 1235* ' 



INDEX OP SUBJECTS. 


1299 


Albuminoids, ethereal-derivatives of, 
1224. 

Albuminoids in plants, products of the 
decomposition of, 642. 

-new reaction for, 1092. 

Albuminoid-substances, gelatinous state 
of, 171. 

Albumo'id, 737. 

Albumose isolated from anthrax cul¬ 
tures, 1234. 

Albumoses, benzoyl-derivatives of, 1224. 
Alcohol, commercial, examination of, 552. 
—— detection of impurities in, 928. 

—— estimation of, in essential oils, 445. 

-vapour, action of hot manganese 

dioxide on, 230. 

Alcoholic solutions, vapour-tensions of, 7. 
Alcohols, analysis of, 445. 

-benzoyl-compounds of, 1152. 

-molecular depression of the freezing 

point of benzene by, 933. 

-—- polyhydric, combinations of benz- 
aldehyde with, 116. 

-secondary, with secondary radicles, 

boiling points of, 477. 

Aldehyde sulphites of organic bases, 234. 
Aldehyde-blue, 503. 

Aldehydegaiactonic acid and its lactone, 
857. 

Aldehydes, action of hydrogen phosphide 
on, *35. 

- action of, on phenanthraquinone, 

&e., under the influence of sunlight, 
405. 

— : — behaviour of, towards sodium, 781. 
—— condensation-products of hydr¬ 
azines with, 393. 

Aldine formation, 612. 

Algffl, manurial value of, 1085. 
Alimentary canal, human, digestion of 
beans in the, 1226. 

Alimentation of animals, influence of 
the consumption of water on, 287. 
Alkali lakes, American, waters of, 29* 
Alkaline aluminates, 213. 

Alkaloid from tea, 416. 

--from the cuttle fish, 421. * 

-— volatile, in pepper, 298. 

Alkaloids, artificial and natural, 729. 

—— from eod-liv^ oil, 63. 

--occurring wxfcfir'boealne, 628. 

-of areea nut, 420. 

Alkyl bromides, relative stability of, 476. 

-- chlorides, preparation of, from 

alcohols, 687. 

Alkylanilines, action of chromic anhydr¬ 
ide on, 971. 

Alkylcinchonie acids, a-, 410. 
Alkyldiazoamido-compounds, synthesis 
of heterogeneous mixed, Trans,, 610. 
Alky l-^-naphfchylamines, reduction of, 
888 . 


Alkylqumolines, a-, 410. 

Allaeite from Langban, 217. 

AilantoSn in ascitic fluid, 291. 

Allophanic acid, derivatives of, 964. 
Allophanylglycollie acid, 964. 
Allophanyllactic acid, 964. 
Allophanyl-a-lactie acid, 394. 
Allophanyltarfcarie acid, 965. 

Alloxan ammonium sulphite, 239. 

-aniline sulphite, 239. 

-compounds of, with pyrazolic bases, 

517. 

-dimethylamine sulphite, 239. 

-ethylamine sulphite, 239. 

-pyridine sulphite, 239. 

Alloys, 933. 

-constitution of, 932. 

- 1 of lead, tin, zinc, and cadmium, 

Trans., 677. 

-of sodium and gold, Trans., 670. 

- tm-lead, sp. gr. and composition 

of, 1051. 

AUyl alcohol, oxidation of, 23 L 

-cyanide, constitution of, 68 . 

-iodide, action of hydriodie \ iid on, 

766. 

Allylaeetone, nitroso-, 1139. 

Allylamine, brom-, and its der atives, 
116. 

-r magnetic rotatory pov ar of, 

Trans., 697, 732. 

Allylasparagine, 591. 
Allylcumenylthiocarbamide, 774. 
Allylene, action of alcoholic potash on, 

• 360. 

-liquefaction of, 1126. 

-non-existence of, 840. 

Ahylorthotolylthiocarbamide, Trans., 
622. 

Allylph eny lliydrazine, unsymmetrieal, 
1161. 

Allylphenyltetrazone, 1161. 

Alumina, hydrated, 213. 

-phosphorescent, sharp line spectra 

of, Trans., 281. 

-th e phosphorescence of, Trans., 280. 

Aluminium alkyls, molecular reductions 
of freezing points by, 37. 

-and iron, estimation of, in presence 

of calcium and phosphoric acid, 188. 
—— and zirconium, separation of, 550. 

-antimonafce, 1124. 

- calcium and magnesium, separa¬ 
tion of, 652. 

—- chloride, action of sodium thio¬ 
sulphate on, 1108. 

- - compounds of with nitric 

oxide and nitric peroxide, 834. 

-molecular weight of, 11X3. 

-ethyl, molecular weight of, 757. 

-fluorides, double, 107, j 

-isoamyl, 37. 
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Aluminium isoamyl, molecular weight of, 
758. 

-mefcaphosphate, 757. 

-methyl, molecular weight of, 757. 

-vapour-density of, 695. 

— molecular weight of, Trans., 531, 
533. 

-occurrence of, in vascular crypto¬ 
gams, 182. 

-phenyl, 243. 

-propyl, 37. 

-molecular weight of, 758. 

- salts, detection of free sulphuric 

acid in, 648. 

-subfluoride, 676, 677. 

-- sulphate, action of concentrated 

sulphuric acid on, 347. 

-valency of, 571. 

Aluminium-bronze, preparation of, by 
the electrolysis of cryolite, 676. 

Alums, water of crystallisation of, 7, 
331. 

Alvite, 220. 

Amalgams, electromotive force of, 2. 
Amarine, reduction of, 1191. 

Amides, action of potassium hypo- 
hromite on, 981. 

--decomposition of, with alcohols, 380. 

-formation of, from ethereal salts 

and ammonia, 335, 

Amidines, 1004. 

Amido-group, best method of eliminat¬ 
ing, 606. 

Amine vapours, dissociation of, Teaks., 
656. 

Amines, aromatic action of sodium 
hypohromite on, 139. 

— — correspondence between the mag¬ 
netic rotation and the refraction and 
dispersion of light by, Teaks., 751. 

-magnetic rotation of, Trans., 691, 

713, 728, 743. 

-- primary aromatic, behaviour of 

towards sulphur, 602. 

Ammelide, formation of, 951. 

Ammeline, 114. 

-formation of, 951. 

Ammonia and nitrous acid in potable 
water, 1284. 

*-and oxygen, eudiometric investiga¬ 

tion with mixtures of, 1031. 

-- behaviour of phenolpbthalein with, * 

746. 

—- coefficient of diffusion of, 1047. 

— diffusion of, into hydrochloric acid, 
1046. 

■-estimation of, by distillation, 1087. 

- estimation of, in rain water, 

Teaks., 544. 

-evolution of, from plants and vege¬ 
table soils, 1236. 

-—- formation of, in arable soil, 1240. 


Ammonia, nitrification of, 1239. ' 

-oxidation of, by hydrogen peroxide, 

939. 

-protoxide of, 14. 

- ready formed, estimation of, in 

manures, 649. 

-volumetric estimation of, in ammo¬ 
nium salts, 75.. 

Ammonioeobaltic molybdate, 1116. 

-tungstate, 1117. 

-vanadate, 1117. 

Ammoniovanadyl fluorides, 1123, 
Ammonium bromide, magnetic rotatory 
power of, Trans., 716. 

-chloride, magnetic rotatory power 

of, Teaks., 712. 

—— chromates, 1117. 

-dihydroxybenzoylbenzeneBulphonic 

acid, 710. 

-dimolybdate, 107. 

-fluoroxymolybdates, 106. 

-hydrofluoroxyvanadate, octahedral, 

214. 

- hydrogen sulphate, magnetic ro¬ 
tatory power of, Trans., 72 i, 745. 

-imidosulphonate, 211. 

-iodide, magnetic rotatory power of, 

Teaks,, 718. 

-malonates, 857. 

- nitrate, magnetic rotatory power 

of, Trans., 721, 745. 

-orthobenzaminesulphonate, 709. 

-potassium sulphite, 1106. 

-salts, correspondence between the 

magnetic rotation and the refraction 
and dispersion of light by, Trans., 751, 

-magnetic rotatory power of, 

Teaks., 742. 

--selenosamate, 103. 

- sulphate and sodium nitrate, com¬ 
parative manurial value of the nitro¬ 
gen of, 436,1085. 

•-sulphate, magnetic rotatory power 

of, Teaks, 722, 745. 

-sulphites, 1106. 

Ampbibole, solubility of, in sea water, 
682. 

Amygdalin, action of emulsin on, 466. 
Amyl nitrite, physiological action of, 438. 

-nitrites, themetamenc, 865. 

-a-truxillate, 1194. 

Amylbenzene, 127. 

Amyl benzyl cyanide, 862. 
Amydibromopropylamine hydrobrom¬ 
ide, 118. 

Amylene from tertiary amyl iodide, 1127 

-mtros>ate and it& derivatives, 233. 

Amylenenitrolpiperidide, 234. 
Amylodexfcrin, action of diastase on, 
Teaks.. 456. 

■-and its relation to soluble starch, 

Teaks., 449. 
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Amylodextrin, constitution and mole¬ 
cular weight of, Teaks., 454. 

-properties of, Teaks., 452. 

Analysis, elementary, 1248. 

• . ■ —— of volatile liquids, 1088. 

■-testing of the reagents em¬ 

ployed in, 1085. 

-- organic, modifications in the 

methods of, 190. 

--— we t methods of, 80. 

-quantitative, by electrolysis, 76. 

- ultimate, calorimetric bomb as a 

combustion furnace for, 301. 

-* use of hydrogen peroxide in, 546. 

Anderbergite, 220, 221. 

Andrometoxin, 278. 

* — in the Ericaceae, 644. 

i igelie acid, constitution of, 587. 

— —-dibromide, 587. 

— -oxidation of, 374. 

An ydrite and gypsum, relative rates of 
d solution of, 466. 

Anh^ irodiacetylacetamidil, 1004. 

Anhy 1 rodiacetylacet amidine, 1004. 
Anhyb**oecgoume, 168,169. 

-conversion of, into pyridine, 909. 

-- hydrochloride, specific rotatory 

power of, 1018. 

Anhydroformylorfehamidoparatoluyl* 
amide, 1065. 

Anhydroglucometaparadiamidotoluene, 

484. 

Anilbenzil, 147. 

Anildiphenylguanidine, 393. 

Anilie acids, chlor-, brom-, and nitro-, 
390. 

—— constitution of, 497. 

Anilidodiphenamic amide, 145. 
Anilidoethyldiphthalamic acid, 1167. 
Anilidoethylphthalamic acid, 1166. 
Anilidoethylphthalimide, p-, 1166. 
Anilidopropionic anilide, a-, 1012. 
Anilidosuccinic acid, derivatives of, 
1064. 

Aniline arsenious bromide, 211. 

-chlorate, 497. 

— diazotised metanitr-, action of, on 
ethylparabromaniliae, Teaks., 428. 

-action of, on methyl- 

parabromaniline, Teaks., 425. 

-diazotised parabrom-, action of, on 

ethylmefcanitraniline, Teans., 428. 

— --action of, on ethylpara- 

nitraniline, Teaks., 423, 

— -action of, on methyl- 

metanitraniline, Teaks., 426, 

— -action of, on , znethyl- 

paranitranilrqe, Teaks., 419- 

— --action of, on methyl- 

paratoluidine, Teaks., 432. 

-diazotised parachlor-, action of, on 

methylparafcoluidine, Teaks., 436. 

TOL, LYI, 


Aniline diazotised paranitr-, action of, on 
ethylparabromaniline, Teaks., 423. 

--action of, on methyl- 

bromaniline, Teaks., 418. 

-dichromate, Heat of formation of, 

562. 

-dispersive power of, 805. ' 

-estimation of, 1037. 

-last runnings obtained in the puri¬ 
fication of, 600. 

- nitroso-, phenylmethylhydrazone 

of, 702. 

-perchlorate, 497. 

Aniline-blue, theory of the formation of,’ 
503. 

Anilinesulphonic acid, orthonitro-, and" 
its derivatives, 144. 

Anilopropionic acid, 707. 

Anilosuccmic acid, 707. 

Animal ehromatology, 1231. 

-gum in normal urine, 293. 

-tissues, attraction of, for sulphur, 

633. 

Animals, influence of light on oxidation" 
in, 172. 

— influence of the consumption of 
water on the alimentation of, 287. 

-secretion of lime by, 429. 

- - starving and normal, the relation 

of water and solid constituents in the 
organs and tissues of, 632. 
Anisaldehjde, melting point of, Teaks., 
551. 

Anisaldehydephenylhydrazone, 252. 
Anise, oil of, 659. 

Anisic compounds, melting points of. 
Teaks., 549. 

Anisildioximes, a- and 512. 
Anisiloxime, 513. 

Anisylcocaine, 149. 

Anisylecgonine, 419. 

Anthracene, action of nitric acid onj 
Peoc., 13. 

-diamido-, Peoc., 13. 

— heats of combustion -and formation 
of, 1042 f 

-molecular volume of, 336. 

-nitro- and dinitro-, Peoc., 13. 

Anthranol, propyl-derivatives of, 894. 
Anthrarobin, physiological action of, 539. 
Anthrax cultures, albumose isolated 
from, 1234. 

Antidimethylsuccinic acid, 490. 
Antifebrin, detection of, in phenaeetin, 
660. 

--influence of, on digestipn, 533. 

Antimonates, Swedish, 218. 

Anfcimonic acid, basicity of, 1123. 

—— - volumetric estimation of, 

312, 444. 

Antimmious acid, volumetric estimation 
of, 311. 

4 8 
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Antimonious chloride, action of sodium 
thiosulphate on, 1109. 

Antimony and arsenic, separation of, 
926. 

—— and tin, separation of, 77. 

— detection of, in minerals, 444. 

-estimation of, in organic com¬ 
pounds, 81. 

- - estimation of, in tartar emetic, 445. 

-hydride, heat of formation of, 666. 

— influence of, on the glycogenic 
function and fatty degeneration of 
the liver, 537. 

--molecular weight of, Trans., 532, 

533. 

* -pentachloride, compounds of, with 

nitric oxide and nitric peroxide, 834. 

-potassium oxalate, 489. 

- sulphide, decomposition of, by 

boiling water, 108. 

-vapour-density of, 673. 

Antipyrin, influence of, on digestion, 533. 
Antiseptic action of bile acids, 291. 
Apatite from Pisek, 837. 

--from Yonkers, New York, 24. 

Apiole, 407, 

Apionacrylic acid, 407. 

Apoharmine, 731. 

Aqueous humour, 535. 

• -presence of sugar in, 177. 

Arabinose, birotation of, 1132. 

-fermentation of, 480. 

■-formation of, from malt residues, 

480. 

-formation of furfuraldehyde and 

non-formation of levulinic acid from, 
480. 

-formation of furfuraldehyde as a 

test for, 480. * 

--molecular weight of, 367. 

-oxidation of, with nitric acid, 32. 

-reducing valhe of, with Yebling’s 

and Sachsse’s solutions, 1132. 
Arabinosecarboxylic acid, reduction of, 
1149. 

Aragonite pseudomorph, 25. 

- zinc bearing, from Tamowitz, 

763. 

Araucarias, oleo-gum-resin secreted by, 
1236. 

Archil, test for, in wine, 655. 

Areca nut, alkaloids of, 420. 

Arecaine, 421. 

Arecoline, 420. 

Arganin, 160. 

Aromatic boron and silicon compounds, 
505. 

—— compounds, isomeric changes oc¬ 
curring in the synthesis of, by means 
of aluminium chloride, 127. 

--— new general method for the 

4 synthesis of, 241. 


Aromatic cyanates and their polmerides, 
241. 

-selenium compounds, synthesis of, 

41. 

ArrhenaiTienm avenaceum, analyses of, 
1078-1082. 

Arsenates, alkaline, action of, on the 
alkaline earths. 826. 

Arsenic acid, action of hydrogen sul¬ 
phide on, 15. 

-allotropic, 211. 

-and antimony, separation of, 926. 

-detection of minute quantities of, 

650. 

- estimation of, in organic com¬ 
pounds, 81. 

-in bone phosphate used for cattle 

feeding, 548. 

-in glass and in alkali hydroxides, 

341. 

-— influence of, on the glycogenic 
function and fatty degeneration of 
the liver, 537. 

-trioxide, action of acid chlorides 

on,’ 767. 

-vapour-density of, 674. 

Arseniopleite, a new Swedish mineral, 22. 
Arsenious acid, action of sodium thio¬ 
sulphate on, 1109. 

- bromide, action of ammonia and 

amines on,<211. 

—— anhydride, compounds of, with 
sodium bromide and iodide, 103. 

-compounds of, with sulphuric 

anhydride, Trans., 157. 

-solubility of, 945. 

-volumetric estimation of, 311. 

-sulphide, solubility of, 945. 

Arsenopyrite, constitution of, 216. 

-from Servia, 21, 215. 

Arterin, 787. 

Ascitic fluid, sugar and allantoln in, 291. 
Ash, estimation of, 80. 

Ashes, plant, estimation of chlorine in, 

? 3 . 

Asparagine in dahlia bulbs, 433. 

-inactive, 382, 384, 

Asparagines, constitution of, 383. 

-substituted, 591. 

-synthesis of, 381. 

Assimilation of milk sugar, 735. 

-of plants, r61e of formaldehyde in; 

640. 

.•- of the phosphoric acid of basic 

slag, 647. 

Astrophyllite in a rock from Colorado, 
1054. 

Atmid-albumin, 910. 

Atmid-albumose, 911. 

Atomic weight of chromium, TRJJJS., 
213. 

-- of nickel and cobalt, 759* 
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Atomic weight of oxygen, 672, 935. 

-of ruthenium, 352, 835. 

--of tellurium, Teaks., 382. 

-— of* tin, 19. 

-of zinc, Tbans., 443. 

-weights, basis of, 819. 

- — -numerical relations of, 567. 

*-of carbon and oxygen -with 

reference to Prout’s law, 463. 

---of the elements, 1104. 

--standard of, 335. 

-unit of, 753, 819, 932. 

Atoms, arrangement of, in space, 236, 
261, 576. 

-unstable equilibrium of, 672. 

Atropic acid, beat of combustion of, 460. 
Atropine and byoscyamine, relations 
between, 167. 

Auerlite, a new thorium mineral, 221. 
Australene, 616. 

Autoxidation, 937, 1106. 

Avenine, existence of, ?, 1223. 

Azelaie acid, action of bromine on, 375. 

-boiling points of, 691. 

-— thermochemistry of, 1097. 

Azimidobenzene, bromo-, 501. 

--trichlorobromo-, 502. 

Azimido-compounds, 501. 

Azo- and diazo-derivatives, constitution 
of, Tbans., 114. 

Azobenzene, dinitroso-, 1160. 

-mfcronitroso-, 1161. 

- nitrosodinitro-, conversion of fcri- 

nitrobydrazobenzene into, 977. 
Azobenzeneacetoacetamide, 864. 
Azobenzenecyanacetophenone, 873. 
Azobenzenedxsulphoruc acid, from “acid- 
yellow,” 709. 

Azobenzeneorthomethylcyanacetophen- 
one, 874. 

Azobenzeneparasulpbonic acid, ortho- 
nitro-, 881. 

A zobenzenesalicaldehyde, 780. 
Azobenzehesalieyl alcohol, 780. 
Azobenzenesalicylamide, 780. 
Azobenzenyl peroxide, 980. 

Azobenzoic acids, action of alcohol on, 
675. 

-* mono-, and di-nitropara, 141. 

Azo-compounds of the fatty series, con¬ 
stitution of, 586. 
Azodiacetamidotoluene, 865. 
Azodibydroxyquinoline, 519. 

Azo-dyes of the naphthalene series, re¬ 
duction of the, 270, 

Azo-group, substitution of, for ketonic 
oxygen, 1157. 

Azoles, 413. 

Azometaxylene, unsymmetrical and sym¬ 
metrical, ,136. 

AzonaphtbaleneBalicy lie acids, a- and £-, 
780. 


Azo-^S-naphfchol, constitution of, 404. 
Azo-^-naphthol-compounds, alkyl-deri¬ 
vatives of, Tbans., 603. 

-benzoyl-derivatives of, Tbans., 

114. 

Azo-£-naphthol-denvatives containing 
acid radicles, reduction of, 117. 
Azonaphthols, Teaks,, 603. 
Azo-jd-napbthylammes, constitution of 
404. 

Azonitrobenzeneaeetosalieylic acid, 780. 
Azonitrobenzenesalicylic acid, 780. 
Azoparaxylene, 136. 

Azortbo-xylene, consecutive, 135. 

-unsymmetrical, 136. 

Azotoluene, dinitrometa-, 701. 

-nitro-derivatives of, 251. 

-r- ortho-, nitro-derivatives of, 501. 

—— para-, 250. 

Azoxyacetamidotoluene, 865. 
Azoxybenzoylformic acid, para-, 506. 
Azo-xylene, and colouring matters de¬ 
rived therefrom, 135. 

Azoxypa ratolunifcrile, ortho-, 1065. . 

Azoxytoluene, meta-, 701. 

Azoxytoluenes, a-, and j9-, and their 
bromo- and nitro-derivatives, 865. 

- ■■ two isomeric, 392. 
Azoxytoluenesulpbonic acid, 392. 


B. 

Bacillus from "Erythema nodosum , 
chemical composition of, 539. 

- tuberculosis , composition of, 638- 

Bacterio-purpurin, 180. 

Balance, voltaic. See Voltaic balance. 
Balsam of Peru, testing, 196, 

Barium acetohyponitrite, 945. 

-arsenates, 826. 

-oobaltite, 1115. 

--caproate, solubility of, 122. 

-carbuvate, 593. 

— f erricyanide and bromide, 951. 

--bydroxyhexanedisulpbonate, 121. 

—- malonate, beat of formation and 
dissolution of, 958. 

-molecular weight of, Teaks,, 530, 

533. 

-oxyamidosulpbonate, Teaks., 764. 

-platinite, 1125. 

-sulphate, dimoiybism of, 838. 

— -precipitation of, in presence 

of bromine, 187. 

— —— reduction of, to barium 
sulphide on ignition with filter paper, 
1032- 

-sulphite, 16. 

- — strontium and calcium, separation 
of, 77. 

-uvate, 593, 


4 s 2 
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Barley, manuring of, 743. 
Baryto-eelestine from Werfen in Salz¬ 
burg, 22. 

Basalt from the Dachberg, a Tolcauo of 
tlie Rhone, 110, 

-origin of primary quartz in, 26. 

Base containing chromium and carb¬ 
amide, 695. 

-volatile, from the root of Cephalis 

ipecacuanha , 918. 

Bases and acids, diffusion of into one 
another, 1046. 

- hydrogenised, relations between 

the physiological properties and con¬ 
stitution of, 737. 

-organic, estimation of the co¬ 
efficients of affinity of, 1104. 

Basicity of acids, determination of the, 
from the conductivity of their sodium 
salts, 327. 

JSa&sia latifotta, juice of, 434. 

Bat’s guano from Cuba, 436. 

Batteries, two-fluid, 89. 

Bay oil, 1072. 

Beans, digestion of in the human 
alimentary canal, 1226. 

-fat from, 295. 

Beech, wood of the, 1084. 

Beer, detection and estimation of sali¬ 
cylic acid in, 195. 

-detection of “ saccharin 99 in, 322. 

* -detection of salicylic acid in, 446. 

Bees,, larval, food of, 1022. 

Beet and fruit syrups, discrimination 
of, 1089. 

- estimation of sugar in, by diges¬ 
tion in water, 314. 

- growth of, at Grignon in 1888, 

542. 

-indirect analysis of the, 314. 

-rare constituents of the ash of, 

295. 

Behenie acid, conversion of erucic acid 
into, 1140. 

Bcmentite, from Franklin, New Jersey, 
473. 

Benzalacetone, nitroso-, 585. 
Benzalazine, 393. 

-orthonitro-, 393. 

Benzaldehyde, action of hypophos- 
phorons acid on, 141. 

— action of phosphonium iodide on, 
1168. 

-- compounds of, with polyhydric 

alcohols, 116. 

* - condensation-products of, with 

phenol and thymol, 1188. „ 

-derivatives of, 983. 

-dispersive power of, 805. 

—— paraniiro-, condensation of, with 

quinaldiue, 527. 

—— paraniiro- and metanitro-, conden¬ 


sation-products of, with bases of the 
para-series, 132, 

Benzaldoximes, a- and 607. 

-isomerism of the, 979. 

-oxidation of, 980. 

Benzalimide, 983. 

Benzamarone, formation of, 265. 
Benzamide, action of sodium hypo- 
bromite on, 139, 

-metamido-, and its derivatives, 778. 

Benzamidine chloracetate, 1006. 

-ethyl oxalate, 1009. 

-- pyruvate, 1005. 

-trichlorolactate, 1006. 

Benzamidine-chloral, 1005. 
Benzamidinethiocarbamide, 1005. 
Benzamidoazophenol, meta-, 778. 
Benzene, action of nitric anhydride on, 
341. 

-action of sulphur on, in presence 

of aluminium chloride, 242. 

-boiling point of, Teaks., 487. 

- bromo- and chloro-, dispersive 

power of, 805. 

-boiling point of, Trans., 487. 

-sp. gr. and sp. vol. of, Teaks., 

488, 506. 

-vapour-pressure of. Teaks. 

490, 497, 503, 509. 

-- chloro-, boiling point of, Teaks., 

48?. 

-sp. gr. and sp. vol. of, TEAKS;, 

488, 505. 

-vapour-pressure of, Teaks,, 

490, 495, 502, 509. t 

-constitution of, 1061,1176. 

-dispersive power of, 805. 

-expansion of, Teaks., 519. 

-estimation of, in coal-gas, 190. 

-fluoro-, boiling point of, Teaks., 

487. 

— —— specific volume and sp. gr. of, 
Teaks., 488, 505. 

-vapour-pressure of, Teaks., 

493, 490, 502, 509. 

-heats of combustion and formation 

of, 1042. 

- iodo-, boiling point of, Teaks., 487* 

■ sp. gr. and sp. vol. of, Teaks., 

488, 506. 

-vapour-pressure of, Teaks., 

490, 498, 503,510. 

-iodoxydiiodo-, 1150. ^ 

- molecular depression of the 

freezing point of, by alcohols, 938. 

- molecular depression of the 

freezing point of, by phenols, 101. ' 

-molecular volume of, 336. 

-nitration of, 387. 

-nitration of, as a non-retersible 

chemical change, 10, ,, * 

-- nifero-, action of zinc ethyl on, U8. 
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Benzene, nitro-, detection of, in presence 
of oil of bitter almonds, 552. 

-dispersive power of, 805. 

-paradieMoroparadinitroso-, 245. 

-physical properties of, 387. 

—- specific volume and sp. gr. of, 
Trans., 488, 504, 

-—- tetramido, consecutive, 974. 

— -symmetrical, 604. 

— tetrabromodi nitro-, 696. 

— 1:3:4: 5-tetrachloro-, new 

francem from, 970. 

- triamido-, oxidation-product of, 

700. 

—— vapour in coal-gas, estimation of, 
1036. 

-vapour-pressure of, Trans., 492, 

501, 508. 

Benzeneazo - a - ebloronaphtlialene, 

267. 

Benzeneazo*jS-naphthol, reduction of, 
Trans., 122. 

Benzeneazo-a-naphthyi acetate, nitra¬ 
tion of, Trans., 609. 

* -benzoate, Trans., 606. 

* -ethoxide, nitration of, Trans., 

608. 

Benzeneazo-jS-naphtbyl acetate, nitra¬ 
tion of, Trans., 609. 

reduction of, Trans., 117, 

122 . 

-benzoate, Trans,, 115. 

— -- metanitro-, Trans,, 116. 

-reduction of, Trans., 124. 

- ethoxide, nitration of, Trans., 

608. 

Benzene-derivatives of high molecular 
weight, 129. 

-— oxidation of, with potassium 

ferrieyanide, 394, 711. 
Benzenediazoamidoparatoluene, para- 
bromo-i, methylation of, Trans., 433, 

-- parachloro-, methylation of, 

Trans., 437. 

Benzenehomophthalopropylimide, 
nitro-, 256. 

Benzenemetadisulphonetetrabrom- 
amide, 981. 

Benzene-nncleus, destruction of, in the 
body, 289. 

Benzenesulphonie acid, paranitromet- 
amido-, derivatives of, 708. 
Benzenylamidoxime, 1064. 

—— ethyl ether, 1064, 
Benzenyldiphenylhydrazine, 392. 
Benzenyldiuretde, 1005. 

Benzhydrol benzllate, 886. 

—r diamido-, 781. 

Benzhydrol-derivatives, new method of 
formation of, 26$. 

Ben zhydroxamic acid, preparation of, 
870. 


Benzidine, dyes derived from, 1152. 

-hydrochlorides, decomposition of, 

by water, 260. 

Benzile, action of n- and /S-benzjl- 
hy&roxylamine on, 1193. 

-action of primary aromatic amines 

on, 147. 

Benzilebromisobutylbenzene, 45. 
Benziledihydrazone, action of heat on, 
51. 

Benziledioxime, 7 -, and its derivatives, 
713. 

Benziledioxime dimethyl ether, isomeric 
forms of, 403. 

Benziledioximes, benzyl-derivatives of, 
609. 

-isomerism of, 403. 

Benziledioximes a- and intramolecu¬ 
lar change of, 1067. 

Benzilemonoxime, a-, intramolecular 
change of, 1067. 

Benzilemonoxime, reduction of, 613. 
Benzilemonoximes, isomeric, structure of 
the oximido-group in, 1192. 

-* two isomeric, 611. 

Benziles, 612. 

Benzilic acid, 885. 

-derivatives of, 885,999. 

-amide, 886 . 

Benzilide, 885. 

Benzilisobutylphenazine, 44. 

Benzoic acid, direct preparation of, from 
benzene, 242. 

—_-halogen-derivatives of, 985. 

--*-heats of combustion and for¬ 
mation of, 1096. 

-preparation of, 874. 

-specific heat of, 93, 94. 

-acids, ohlorobromo-, 985. 

-anhydrimide, metanifcro-, 779 . 

-- bromamide, 981. 

-bromamides, ortho-, meta-, and 

paranitro-, 982. 

-chloride, action of, on arsenic tri¬ 
oxide, 767. 

Benzoindole, Trans., 617. 
Benzomdolecarboxylic acid, Trans., 617. 
Benzonitrile, action of sodium hypo- 
bromite on, 139. 

-—- heats of combustion and formation 
r of, 8 12. 

Benzophenone, action of sodium on, 781. 
-- diamido-, 781. 

-oxime, parachloro-, and intramole¬ 
cular change of, 1066. 

-— tetranitrodiamido-, 147. 
Benzophenylacetone hydrazine, Trans., 
615. 

B enzophenyl-benzaldehyde hydrazine, 
Trans., 615. 

Benzophenyldihydrofcetometadiazine, 

973, 
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Benzophenyldikydrotbiometadiazine, 

973. 

Benzophenylhydrazine, Trans., 612. 

-action of chloroform and alcoholic 

potash on, Trans., 618. 
Benzophenylhydrazinepyruvic acid, 
Trans., 616. 

Benzophenyl-phenyl thiosemicarbazide, 
Trans., 615. 

Benzophenylsemicarhazide, Trans., 
614. 

Ben zoxy butyric trichloride, tertiary, 
690. 

Benzoxyearbamide, 501. 
Benzoxyterephthalic acid, 1181. 

Benzoyl carbinol, paranitro-, 505. 
Benzoyl-£-amidocaproic acid, 904. 
Benzoylbenzamide, 1005. 

Benzoylcaproic acid, o>-, Trans., 350. 

-oxime of, Trans., 351. 

Benzoylcumylamine, 773. 
Benzoyldiamidohydroxynaphthylphenyl 
Trans., 125. 

Benzoylecgonine, preparation of, 168. 
Benzoylenecarbamide, 609, 

Benzoylethyl cyanide, a-, 577. 

-imido-, 577. 

Benzoyl-a-ethylisosuccinic acid, 257. 
Benzoyl-a-ethylpi'opionic acid, y8-, 257. 
Benzoylmetamidobenzamide, metamido-, 
779. 

-metanitro-, 779. 

Benzoylmethyl cyanide, imido-, 683. 
Benzoylphenylcarbamide, 1005. 
Benzoylphenylenediphenylmethane, 

882. 

Benzoylphenylethylthiocarbamide, 
Trans., 305. 

Benzoylphenylhydrazine, 1160. 

-paranitro-, 507. 

Benzoylphenylsemitbiocarbazide, 
Trans., 304. 

Benzoyipipecoline, 904. 
Benzoylscopoletin, 256. 
Benzoyltrihydroxybenzamidopyrroline, 
1210. 

Benzyl acetate, action of chlorine and 
bromine on, 598. 

* reactions of, 598. 

-alcohol, dispersive power of, 805, 

-orthamido-, acetyl-derivatives 

of, 972. 

-alcohols, para-chloro-, and bromo-, 

* derivatives of, 247. 

--aliophanate, 393, 964. 

*—* cyanide, condensation of, with 
aldehyde, and with amyl nitrite and 
its substitution-products, 597. 

-—- heats or combustion and for¬ 
mation of, 812. 

--- replacement of the methylene 

hydrogen-atoms in, 596,861. 


Benzyl cyanides, ortho- and para-, 
metallic derivatives of, 507. 

-substituted, 597. 

—— ether, metanitro-, orthonitro-, and 
paranitro-, 24S. 

parabromo- and paraohloro-, 

248. 

-methyl ketone, bromodinitro-, 781. 

-phenylallophanate, 394, 964. 

-series, compounds of, 982. 

-sulphide, platinum compounds of, 

368. 

-tricarballylate, 238. 

Benzylaeetamide, paranitro-, 982. 
Benzylanudobenzeneazo-#-naphfchol, 
Trans., 596. 

Benzylamidobenzeneazo-/3-naphthol, 
Trans., 596. 

Benzylamine hydrochloride, paranitro-, 
982. 

--paramido-, 982, 1174. 

Benzylammonium hydrogen succinate, 
Trans., 628. 

-succinate, normal, Trans., 628. 

- succinates and their derivatives, 

Trans., 627. 

Benzylamyibenzyl cyanide, 862. 
Benzylbenzaldoximes,«- and /3-, 607,608. 
Benzylbenzilemonoxime, 609. 
Benzyl-a-benziloxime, 1192. 
Benzyl-jS-benziloxime, 1193. 
Benzvl-vbenziloxime, 1194. 
Benzylbenzovlamide, paranitro-, 982. 
Benzylbenzylidenediamidophenylamine, 
Trans., 594. 

Benzylbromazimidobenzene, 502. 
Benzylcarbamide, paranitro-, 982. 
Benzyldimethylbydroxypyrimidine, 
1008. 

Benzyl diphenylacetic acid, 597. 
Benzyldiphenylaeetonitrile, 597. 
Benzyldurene, preparation of, 966. 
Benzyleneindole, ortho-, 1172. 
Benzylethylsuccinio acid, symmetrical, 

Benzylhydratropie acid, 596. 
Benzylhydratroponitrile, 596. 
Benzylliydroxylamine, 3-, 704. 
Benzylhydroxylamine, derivatives of, 
500* 

Benzylhydroxylamines, a- and 3-, 608. 
Benzylhydroxypyrimidinecarboxylic 
acid, 1008. 

Benzylideneallylphenyihydrazone, 1161 . 
Benzylidenebenzamidine,* 1005. 
Benzylidenecarbaminethioglyeollic acid, 

Benzylideneoarbimidoacetic acid, 960. 
Benzylidenedicyanophehylhydrazine, 
702 . 

Benzylidenediisopropylindole, 401. 
Benzylidenediketohydrindene, 1068. 
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Benzylid eneethylphenylhydrazine, 1158. 
Benzylidenequinaldine, ami'do-, 528. 
Benzylisobenzaldoxime, constitution of. 
979. 

Benzylmetaphenylenediamine, Team's., 
597. 

Benzybneta- and benzylpara-phenylene- 
diamine, oxidation of a mixture of, 
Teaks., 598. 

Ben^lmethyletHylhydpoxypyrimidin 6 , 

Benzylmethylhydroxypyrimdine, 1007. 
Benzylparaphenylenediainme, Teaks., 
591. 

- azo-, and diazo-derivatives of, 

TEAKS., 596. 

-- oxidation of, in the presence of 

other aromatic amines. Teaks., 592. 
Benzylphenylhydrazine, a-, 1159. 
Benzylphenylhydroxypyrimidine, 1008. 
Benzylphenylindole, 2' : 3'-, 260. 
Benzylphosphinic acid, 1168. 

-nitro-, 1168. 

Benzylphthalinnde, paranitro-, 982, 
1174. 

Benzylphthalimidine, paramido-, 982. 
Benzylpiperidine, di-paranitro-, 903. 
Benzylpropylbenzyl cyanide, 862. 
Benzyl-a-quinoline, para-, 261, 
Benzyltolylpbenylacetonitrile, 597. 
Benzylurethane, 393. 

Benzyl-violet, manufacture of, 609. 
Berberine, 627, Teaks., 63. 

-action of fused potash on, Teaks., 

88 . 

- action of hydrogen iodide on, 

Teaks., 86. v 

-constitution of, 168. 

-hydriodide. Teaks., 66. 

-hydrochloride, Teaks., 70. 

-nitrate, Teaks., 65. 

-oxidation of. Teaks,, 70. 

-platinochloride, Teaks., 6$. 

— properties of. Teaks., 68 . 
Berberinic acid, 627. 

Bertrandite from Mt. Antero, Colorado, 
24. 

-from Pisek, 471. 

Beryl, analyses of, 356. 

Beryllium, additional proof of the bi- 
valence of, Teaks., 650. 

— silicates, 104. 

Beryllonite, 355, 470. 

Berzeliite, 217. 

Betaine, presence of, in the seeds of 
Vida sativa, 1029. 

Betel oil, 863. 

Betelphenol and its derivatives, 863. 
Bethabarra wood, occurrence of lapachic 
acid in, 794, 

Bidesyls, 623. 

-action of ammonia on, 162, 


Biguanide, derivatives of, 951. 

Bile acids, antiseptic action of, 291. 

-haemoglobin and its derivatives in, 

1231. 

-human, 792. 

-oxyhemoglobin in, 636. 

-pig’s, a crystalline acid from, 1231. 

-acids of, 422, 

-spectroscopic character of, 636. 

Biliary acids in the urine during Jaun¬ 
dice, 637. 

Bismuth, amorphous, 572. 

—— characteristic reaction for, 79. 

-chloride, compounds of, with nitric 

oxide and peroxide, 834. 

-compounds, aromatic, 1061. 

-electrical resistance of, 807. 

-molecular weight of. Teaks., 532, 

533. 

-vapour-density of, 673. 

Bismuthous oxide, cubical form of. 
Teaks., 143. 

Bis - phenylmethylmethylenepyrazolone, 
Peoo., 142. 

Biuret dicyanodiamide, 951. 

Bleaching powder, preparation of chlo¬ 
rine from, 821. 

Blood, amount of hemoglobin in, dur¬ 
ing inanition, 531. 

-amount of urea in, 914. 

-coagulation of the, 288,1076. 

-estimation of the alkalinity of, 449. 

•-human, detection of, 1092. 

-in carbonic oxide poisoning, new 

test for, 88. 

-lactic acid in, 64. 

-new test for carbonic oxide poison¬ 
ing in, 650. 

-passing to and from the liver and 

Bpleen, hemoglobin in, 1023. 

-peptone-, gases of, 531. 

-pigments, 787. 

- production of the proteids of, 

532. 

—— the stromata of the red corpuscles 
of, 1231. 

— Yan Deen’s test for, 1040. 
Blood-pressure, action of hydroxylamine 
and nitrites on, 680. 

Blood-tablets and thrombosis, 427. 
Boiling point, determination of, the 
molecular weight from the rise of the, 
933. 

Boiling points, 813. 

Bone phosphate used for cattle feeding, 
arsenic in, 548. 

Boric acid as a plant constituent, 794. 

-- -— compound of, with sulphuric 

anhydride, Teaks., 155. 

-•-occurrence of, in wine and in 

the vine, 295. 

-volumetric estimation of, 75* 
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Boraeol, dextro-, preparation of a, iden¬ 
tical with Dryobalanops borneol, 
1002. 

-separation of camphor from, 1002. 

-specific volume of, 785. 

Borneols, beats of combustion of, 328, 
Boron, combustion of, in dried oxygen, 
465. 

-compounds, organic, 769. 

-—- oxychloride, composition of, 465. 

-preparation of, 211, 343. 

-preparation of, by electrolysis, 

103. 

— trichloride, preparation of, 343. 
-triphenyl, 505. 

-* valency of, 465. 

Bournonite, decomposition of, by air 
containing bromine, 1243. 

JBrachifpodium sylvaticum , analyses of, 
1078-1082. 

Brahinite, new specimen of, 765. 
Brandies, natural, analysis of, 84 
Brandy distillation, glycerol in the re¬ 
siduary liquors of, 735. 

Brassidic acid, boiling points of, 691. 
Brazilin, 55,1004. 

-bromo-derivatives of, 1004. 

*-dibromide, tribromo-, 56. 

Breunerite from the Central Ural, 837. 
Bromic acid, study of the action of 
hydriodic acid on, 9. 

Bromides, can the mucous membrane of 
the stomach decompose, 426. 

Bromine, chlorine, iodine, and cyanogen, 
separation and estimation of * 304. 

-detection of, in organic compounds, 

796. 

——- estimation of, in sea-water, 74. 

-use of in the analysis of sulphides, 

1243. 

Bromochromie acid, non-existence of, 
678. 

Bromomerouric acid, 1050. 

Brucine, separation of strychnine from, 
748. 

— specific rotatory and refractive 
powers of, 453. 

Butinas, 361. 

Butter analysis, 192, 801. 

-- modification of the Beichert- 

Meissl method of, 85. 

detection of adulterations in, 658. 
—— detection of margarin in, 318. 

-estimation of fatty acids from, 

1037. 

- 7 fat, nature of, JPboc., 5. 

*— influence of food on the eomposi- 
tUprf, 1023. 

-^—making, influence of the concen¬ 
tration of the cream on, 300. 

--melting point and composition of, 

as affected by nutrition, 173. 


Butterflies, yellow pigment in, Peoc., 
117. 

Butters, Italian and mixed, the Beichert- 
Meissl-Wollny method of analysis as 
applied to, 448. 

Butyl cyanide, dibromo-, 686. 

-ether, disecondary, 477. 

-ethers, 366, 477. 

-sulphide, platinum compounds of, 

368. 

Butylbenzene, tertiary, 127. 

Butylbenzenes, isomeric changes occur¬ 
ring in the preparation of, with alu¬ 
minium chloride, 127, 

- secondary and tertiary, influence 

of light on the bromination of, 240. 

Butylbromallylamine, 117. 

Butyldibromoproylamine, 117. 

Butyramide, 381. 

Butyric acids, a-j9»dichloro- and a-j3- 
isodichloro-, 236. 

-tribromide, tertiary brorao-, 689. 

Butyrone, 235. 

Butyrylbenzylidenephenylbydrazone, 

1160. 

Butyrylphenol, Tbans., 548. 

Butyrylphenylhydrazine, 1159. 

Butyrylpropyl cyanide, imido-, 684. 


c. 

Cadmium, alloys of, with lead and tin, 
Tbans., 677. 

-chromite, 1111. 

-effect of, on the freezing point of 

sodium, Tbans., 673. 

- electrolytic separation of, from 

zinc, 1033. 

-molecular weight of, Tbans., 527, 

531, 533. 

-- oxide, dissociation of, in the 

vapour of cadmium, 755. 

-paradiethylbenzenesulphonate, 

493. 

-silicate, 832. 

—spectral analysis of, 455, 

-sulphide, dissociation of, by means 

of metallic cadmium, 946. 

-precipitated, modifications of, 

946. 

Caffeine, influence of, on digestion, 584. 

-oxalate, 1018. 

-oxidation of, with ozone, 1017. 

Calamine from Leadhills, 'Xbans., 98. 
Calcium acetobyponitrite, 945. 

-arsenates, 827. * - 

--barium and strontium, separation 

of, 77. n 

—- eaproate, solubility of, 12% 

—- carbonate, solubility of the various 
forms of, in sea wateir, 844 
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Calcium chloride, conditions of equili¬ 
brium between water and, 752. 

— -tube, substitute for, in ele- 

' mentary analysis, 925. 

-diethacetate, solubility of, 122. 

--hyponitrite, 944. 

+-- in soils, 542. 

-magnesium, and aluminium, sepa¬ 
ration of, 652, 

-malonate, 691. 

-molecular weight of, Teaks., 530, 

533. 

-phenylamidoaeetate, 1068. 

-sulphate, hydration of, 466. 

-influence of, on the absorp¬ 
tion of nitrogen by soils, 1239. 

-rates of dissolution of, 466. 

-solubility of, 16. 

-specific gravity of, 467. 

-sulphide, phosphorescent, prepara¬ 
tion of, 198. 

- v&nado-pyromorphite, Teaks., 

94. 

Oaledonite from Leadhills, Teaks., 92. 
Calorimetric bomb as a combustion fur¬ 
nace for ultimate analysis, 301. 
Camphene, molecular refraction of, 
1069. 

Camphenols from French essence of 
fcerebenthene, 894. 

Oamphols, active and racemic, acetates, 
and benzoates of, 1002. 

—i— heat of combustion of, 328. 

-normal and acid ethereal salts of, 

620. 

-phthalates of, 621. 

Camphor, bromo-, isomeride of, 1204. 
—- chloro-, formation of, 1203. 

* -cyano-, action of acids and bases 

on, 1206. 

— -action of sodium and ethyl 

and methyl alcohols on, 1205. 

--— constitution of, 1205. 

— a-nitro-, a nitrophenol isomeric 
with, 618. 

--nitre-, derivatives of, 617. 

-reduction of, to nitrosocam- 

phor, 720. 

—— nitroso-, 619. 

-—--— oxidation by, in presence of 

light, 1203. 

—- separation of, from borneol, 1002. 
—' series, 721. 

-specific rotatory and refractive 

powers of, 453. 

-specific volume of, 785. 

Camphoraldehyde, 619. 
Camphor-derivatives, 1205. 

Camphoric acids, heat of combustion of, 

6 . 

Camphororthoquinone, 619. 

Camphors, heat of combustion of, 328. 
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Camphors, nitro-, thermochemistry of, 
1098. 

Canary seed, composition of, 794. 
Caoutchouc, molecular weight of, 1207. 
Capillary tubes, rise of salt solutions in, 
205. 

Oapraidehydesulpbonic acid, 121. 
Caproic acid, normal, solubility of salts 
of, 122. 

Caproylcapronitrile, imido-, 684. 
Capsules, suprarenal, chemical exami¬ 
nation of, 290. 

Carballylic acid, action of bromine on, 
588. 

Carbamide, aldehydic condensation-pro¬ 
ducts of, 1059. 

- base containing chromium and, 

695. 

-- detection of, 1059. 

-effect of, on the activity of nitric 

acid, 1109, 

-the Knop-Hiifner method of esti¬ 
mating, 1039. 

-See also Urea. 

Carbaminesulphydrylcinnamio acid, 960. 
Carbazole and pyrroline, similar re¬ 
actions of, 260. 

Carbodiimides, aromatic, and orthodi- 
amines, condensation-products from, 
983. 

Carbohydrate, insoluble, in red clover 
and lucerne, 643. 

Carbohydrates, action of, on the animal 
organs, 1023. 

-—as oxidation-products of vegetable 
albumin, 1235. 

-* estimation of the digestibility of, 

913. 

-formation of glycogen from, 631. 

-in normal urine, 293. 

—— insoluble in seeds, 916. 

- molecular weights of, Tbans., 

462. 

- soluble, in the seeds of legumi- 

nosae, 644. 

Carbon bisulphide, decomposition of, by 
shock, Teaks,, 220. 

—-refraction of, 197. 

- colour test, JEggertz’s, influence of 

sulphur on, 76. 

- combustion of, in dried oxygen, 

465. 

-- effect of high temperature and 

pressure on, 212. 

-estimation of, in iron, steel, &c., 

308,1088. 

—- heat of combustion of, 811. , 

-oxysulphide, composition of, 466. 

-preparation and properties 

of, 212. 

--Wiborg’s gasometric method for 

estimating, in iron and steel, 187. 
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Carbonates, alt aline, beat of formation 
of, in very dilute solution, 810. 
Carbon-atoms, polymerisation of com¬ 
pounds containing doubly-bound, 903. 
Carbon-compounds, unsaturated, corre¬ 
spondence between the magneticrota- 
tioa and the refraction and dispersion 
of light by, Trans., 755. 

Carbonic acid, amides of, 1060. 

-volumetric estimation of, 651. 

—— anhydride, absorption and conden¬ 
sation of, on clean glass surfaces, 751. 

-absorption of, by mixtures of 

alcohol and water, 816. 

--action of chlorine on, 673. 

--and sulphurous anhydride, 

isotherms of a mixture of, 750. 

dilatation and compression 

of, 668. 

• dissociation of, 205. 
elimination of, by means of 

sodium methoxide, 1126. 

• estimation of, in the air, 440, 

651. 

—— - new apparatus for the in¬ 

direct estimation of, 1032. 

---percentage of, in the air of 

soils, 1030, 

•- - relation between potential 

difference and striking distance in, at 
different pressures, 806. 

-relation between the intensity 

of radiation and the decomposition of, 
by plants, 1234. 

-- ——■ solubility of, in chloroform, 

mo. 

-oxide, effect of, on germination, 

739. 

-- estimation of, 924. 

-estimation of, by absorption 

with cuprous chloride, 187. 

-estimation of, in air, 1087. 

-influence of, on germination, 

645. 

--poisoning, new test for the 

blood in, 88, 650. 

Carbonic-oxide-hsemoglobin, behaviour 
of, 788. 

Carbopyrotritartaric acid, constitution 
of, 384. 

-derivatives of, 384. 

Carbostyril, orthonitro-, 990. 
Carboxyethylorthamidobenzamide, 610. 
Carboxvgalactonic acid, 589. 
Carboxyhydrocinnamic acid, para-, and 
its derivatives, 1181. 
Carboxynaphthyl-jS-phosphoric acid, a-, 
514. 

Carboxyphenvlpicolineoarboxylic acid, 
526. 

Carbuvic acid, 593. 

Cartilage, chemical composition of, 736. 


Carvacrolparasulplionic acid, 880. 
Carvole, constitution of, 880. 

Carvoxime, rotatory power of, 1072. 
Cascara sagrada^ constituents of the 
roots of, 69. 

Casein, decomposition-products of, 1021. 

-relation of the salts of milk to the 

behaviour of, 634. 

Casei’n-dyspeptone, 530. 

Casein-peptone, 530. 

Caseoses, 530. 

Castor oil, density and refractive index 
of, 86. 

Catalytic action of metals on oxy- 
hydrogen gas, 206. 

Catechol, action of chlorine on, 599. 

-diethyl ether, 967. 

—— 3-nitro-, behaviour of with mor¬ 
dants, 868. 

Catecholphthalem, 1153. 

Cattle feeding, arsenic in the bone phos¬ 
phate used for, 548. 

Cell, living, oxidation in, 1028. 

-reduction of silver nitrate by 

the, 1028. 

Cell-membrane, vegetable, composition 
of, 916. 

Cells, living, synthetic action of, 632. 
Cellulose, acetylation of, Prgo., 133. 

*-colloidal, 847. 

Ceph&lis ipecacuanha volatile base 
from the root of, 9 J 8. 

Cereals, manuring with phosphates, 435, 
3.242. 

Cerebrospinal fluid, 793. 

Cerium metaphosphate, 756. 

-quinoline nitrate, 281. 

Cerotic acid from flax fibre, Proo., 155. 
Ceryl alcohol from flax fibre, Proo.,155. 
Chalk, pliosphatic, enrichment of, 837. 
Chelidonine, 62. 

Chemical action, action of a magnet on, 9. 

---between solids, 817. 

-— affinity, selective, 332, 

-change, gradual, 462. 

--non-revorsible, nitration of 

benzene as a, 10. 

-rate of, in the inversion of 

cane sugar by acids, 1103. 

-processes, accelerating and retard¬ 
ing influences in, 9. 

-reactions, dead space in, 335. 

-influence of temperature on 

the direction of, 335. 

Chemistry, the foundations of, 10. 
Chiastolite, 25. 

China, “ crackle,” 18. 

Chinethonic acid, 286. 

Chloral, action of, on glucose, 845. 

-action of unsymmetrical dialkyl 

carbamides on, 963. 

—— combination of, with glycol, 689.. 
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Chloral, detection of, in liquids, 85. 
Chlorates, liberation of chlorine during 
the decomposition of, 1105, 

Chlorides, hydrated metallic, heats of 
dissolution and formation of, 1043. 

-l oss 0 f water by, in a 

vacuum, 3049. 

-— influence of, on the composition of 
the gastric juice, 1227. 

-metallic, action of, on the photo¬ 
chemical decomposition of chlorine- 
water, 1093. 

Chlorine, action of, on carbonic an¬ 
hydride, 673. 

• -apparatus for a constant supply of, 

13. 

-arguments for the compound 

nature of, 13. 

—— bromine, iodine, and cyanogen, 
separation and estimation of, 304. 

— detection of, in organic compounds, 
796. 

• -estimation of, 302. 

--estimation of, in plant ashes, 73. 

-- estimation of, in rain water, 

Tuans., 545. 

-liberation of, during the decompo¬ 
sition of chlorates, 1105. 

-—- modification of Bunsen’s appara¬ 
tus for estimating, 1087. 

-preparation of, from bleaching 

powder, 821. 

--- volumetric estimation of, 302. 

Chlorine-water, action of hydrogen 
chloride and metallic chlorides on the 
photochemical decomposition of, 1093. 
Chloriodohydrin ethyl ether, 31, 

-methyl ether, 31. 

—— propyl ethers, 31. 

Chloroform, detection of, in liquids, 85. 

-preparation of, from acetone, 34. 

Chloromercuric acid, 1050. 

Chlorophyll, 279. 

Chloropierin, magnetic rotatory power 
of, Teaks., 689. 

Chocolate, detection of foreign starches 
in, 192. 

Oholamide, 286. 

Cholic acid, action of phosphorus oxy¬ 
chloride on, 171. 

Choline, presence of, in the seeds of 
Vicia sativa, 1029. 
Cholomethcemoglobin, 637. 

Chondroitic acid, 737. 

Chondro-mucoid, 736. 

Choroid, black pigment of, 788. 
Chromates, 1117. 

—— and mercuric chloride, compounds 
of, 1120. 

Chromatology, animal, 1233. 

Chromic aoid and hydrogen peroxide, 
interaction of, 350, 468, 571. 


Chromic antimonate, 1124. 

-chloride, preparation of, 832. 

Chromite, artificial production of, 354. 
Chromium, 1117,1121. 

-atomic heat of, 1121. 

-atomic weight of. Teaks., 213. 

-degree of oxidation of, in fluores¬ 
cent mixtures, 2. 

-double fluorides, 107. 

-estimation of, by means of hydro¬ 
gen peroxide, 311, 443. 

-metaphosphate, 757. 

-oxy haloid-derivatives of, 678. 

Chrysarobin, physiological action of, 
539. 

Chrysene hydrides, 405. 
Chrysoindincarhamide, 45. 

ChycLrazame, 14. 

Cincholeupone, 282. 

-preparation of, from quinidine, 

1073. 

Cancholeuponic acid, 282. 

Cinchomeronic acid, amido-, 1016. 

-imido-, 1016. 

-anhydride, 1016. 

Cinchona alkaloids, constitution of, 281, 
626, 1073. 

-new compounds of, 908. 

Cinchonamide, 1017. 

Cinchonas, analysis of, 802. 
Cinchonidine, constitution of, 626. 

—— oxidation of, 626. 

-quinol sulphate, 908.- 

-resorcinol sulphate, 908, 

Cinchonine, oxidation of, 626. 

Cinnamic acid, heat of combustion of, 
460. 

-in the products of decompo¬ 
sition of crude cocaine, 419. 

-series, alloisomerism in the, 

1063. 

-acids, ehloro-, 1063. 

Cinnamide, nitramido-, 990. , 
Cinnamonitrile, /3-amido-, 683. 

Cinnamyl piperidide, 1214. 
Cinnamyloocaine, 283, 284; 
Cinnamylecgonino, 283. 
Cinnaraylhydantoin dibromide, 705. 

-preparation of, 704. 

Cinnamylhydantoinamide, 705. 
Cinnamylidenazine, 393. 

Cinnamyl metapyrazobne, 704, 
Cinnamylphenylhydrazine, unsymmetri- 
oal, U§L 

Cinnamy^seudohydantoin, 704. 

-- dibromide, 705. 

Circulation, influence of carbohydrates 
on, 1023, . 

Cistern deposits, 1111. jr 

Citraeonic aoid, molecular refractor 
198. / 

Citric acid. Teaks.. 235* Jr 
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Citric acid and tartaric acid, estimation 
of, when mixed, 447- 

-in cow's milk, 178. 

Citrodianilide, 768. 

Citroparaditoluidide, 768. 

Citryi monochloride, cliloro-, action of 
aniline on, Trans., 237. 

-action of heat on, 

Trans., 237. 

-action of orthotolnidine 

on, Trans., 239. 

-action of water on, 

Trans., 236. 

• -constitution of, Trans., 

24°. 

Olay, influence of, on the absorption of 
nitrogen by soils, 1239. 

Clover, American red, 299. 

-Dutch, analyses of, 1078—1082. 

-perennial red, analyses of, 1078— 

1082. 

— 1 — red, insoluble carbohydrate in, 
643. 

Clovers, nutritive value and produce of, 
1077. 

Cobalt and nickel, 1114. 

-salts, relative absorption of, 

by animal organs, 638. 

-separation of, 663, 747, 1116. 

* ---separation of, in the form of 

nitrites, 188. 

-atomic weight of, 769. 

—— dioxide of acidic properties, 1115. 

-estimation of, 678. 

—— hydroxide, crystallised, 1114. 

—— metallic, solution for depositing, 

348. 

-molybdate, 760. > 

-orthosilicate, 831. 

-passivity of, 1114. 

-peroxide, 678. 

-- presence of another element in, 

349. 

-relation of, to iron, as indicated by 

absorption-spectra, Peoc., 14. 

--salts, titration of, with potassium 

manganate, 798. 

--separation of nickel from, 653, 

747. 

— separation of zinc from, 653. 

-ultra-violet spectrum of, 89. 

-—• volumetric estimation of, in pre¬ 
sence of manganese, nickel, Ac., 
442. jl 

Coca-bases, 731, 732. w 

Cocam acid, 732. 

Cocaine, 168. 

v-a metameric, and its homologues, 

N2Q. 

^-^kalolds occurring with, 628, 

uamie acid in the products 'of 
% sition of crude, 419. 


Cocaine, commercial preparation and 
partial synthesis of, 168. 

-methiodide. 170. 

-methochloride, 170. 

Cocaines, 419. 

Cocamine, 731. 

Cocaylbenzoylhydroxyaeetic acid, 168. 
Cocaylhydroxyacetic acid, 169. 

Cochineal, detection of, in alimentary 
substances, 324. 

-test for, in wine, 655. 

Cocoa fat, constituents of, 35. 

Cocoa-nut oil, adulteration of lard with, 
320. 

Cocrylecgonine, 732. 

Cocrylic acid, 732. 

Cod liver oil, alkaloids from, 63. 

--- an acid from, 170. 

Codeine, 625. 

Colchicine, 282. 

Colloids, determination of the mole¬ 
cular weight of, in solution, Proo., 
109. 

-molecular weight of, 1207. 

-precipitation of, by salts, 99. 

-solutions of, physical properties of, 

98. 

Colouring matter of wine, testing the, 
655. 

-matters, action of micro-organisms 

on, 67. 

-of fungi, 919. 

Combustion, imperfect in gaseous ex¬ 
plosions, 337. 

--in dried oxygen, 465. 

-of organic substances in oxygen at 

high pressure, 929. 

—— slow, of organic substances, 639, 
Compressibility of gases at very .high 
pressures, 8. 

Compression of air, *460, 

Conductivity, electrical, of concen¬ 
trated solutions of sulphuric acid, 
556. 

—-of fused salts, 457. 

-— of saline solutions, 80S, 809. 

-of solid mercury, 557. 

-of solutions of zinc sulphate 

containing gelatin, 809. 

-osmotic pressure and reduc¬ 
tion of the freezing point,, relation 
between, 668. 

-electrolytic, of rock crystal, 91. 

-- heat, of mercury vapour, 659. 

--ofmixtures of ethyl alcohol 

and water, 459. 

--irreciprocal, 3. 

-— of electrolytes, apparatus for de¬ 

termining, 4. 

Conicelas, 901. 

Contne, specific rotatory and refractive 
powers of, 453. 
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^Connective tissue fibres, action of di¬ 
gestive fluids on, 913. 

Copper acetylacetone, action of, on car¬ 
bonyl chloride, 235. 

-and mercury, electrolytic method 

of separating, 797. 

-antimonate, 1124. 

—— chloride, electrolysis of, 458. 

-—- new hydrated, 17. 

-dissolution of, in acids, Tbans., 361. 

-electrolytic estimation of, 77,188. 

-electrolytic, occlusion of gas by, 

105, 946. 

-estimation of, by tbe iodide method, 

309. 

* -iodide, Pboc., 2. 

--magnesium group, mixed double 

sulphates of, 346. 

--metallic, Hampe’s method for 

estimating cuprous oxide in, 1033. 

* -oxide, combination of, with starches, 

sugars, and mannitols, 1133. 

* -oxybromide analogous to ataca- 

mite, 1112. 

--periodate, Tbans., 150. 

--potassium chloride, reversible 

transformation of, 819. 

—— pyrites, artificial, 354. 

■—-oxidation of the sulphur in, by 

an electric current, 926. 

-reaction of, 747. 

, — salts, alleged reaction of, 795. 

—-.. interaction *of iodides with, 

Pboc., 2. 

-slag, * red, containing artificial 

cuprite, 467. 

-solutions, alkaline, reduction ve¬ 
locity-of, 462. 

-Bulphate, formation of cuprous 

chloride and bromide from, 675. 

-- See also Cuproscupric and Cuprous. 

Coral, solubility of in sea water, 682. 
Cordierite-gneiss from Connecticut, 25. 
Corpuscles, red, the stromata of, 1231. 
Cotarnic acid, 418. 

Cotarnine and its derivatives, constitu¬ 
tion of, 418. 

--hydriodide, 417. 

Cotammethine methiodide, 417. 
Cotarnone, 417. 

Cotton-seed oil, Beohi’s newest test for, 

86 . 

-—-— — density and refractive 

index of, 86. 

---detection of, in lard, 194, 

319, 320, 659. 

-detection of, in olive oil, 

658. 

Coumaric add, orthonitro-, 507, 989. 

-series, ortho-, 989. 

-- transition from the, to the 

quinoline series, 990.. . , 


Coumarin, new source of, 644. 

-orthonitro-, 989. 

Coumarinic acid, orthonitro-, 989. 

-series, ortho-, 989. 

Cows, influence of food on the composi¬ 
tion of butter, 1023. 

-milch, feeding of, 1076. 

Cow’s-milk, specific gravity of, 915. 
Crayfish, gastric juice of, 534. 

Cream, influence of the concentration of, 
on butter making, 300. 

Creatinines, 165. 

Creolin, 389. 

Cresol, meta-, bromination of sulphonic 
acids of, 863. 

-direct preparation of from 

toluene, 241. 

-nitrobromortbo, 248. 

•-ortho-, derivatives of, 128. 

Cresolparasixlphdnic acid, diiodometa-, 
994. 

Cresols, action of iodine on, in alkaline 
solution, 1150. 

-iodorfcbo-, iodopara- and iodo- 

meta- and *their salts, 698. 

-meta-, derivatives of, 389. 

-nitrometa-, 497. , 

Cresolsulphonic adds, derivatives of, 
129. 

Cre8yl methyl ether, amidoazopara-, 499. 

-chloro-, 499. 

---metamidopara*, 499. 

---—. para-, amido-derivativeB 

of, 698. 

Crotonic acid, molecular weight of, 
1140. 

-acids, action of hydriodic acid on, 

1057. 

-and their halogen substitution- 

derivatives, geometrical constitution 
of, 236. 

-a^-bromo- and a/3-isobromo-, 

236. 

-- chloro-, 488. 

-— geometrical constitution of 

the, and of their halogen substitution- 
products, 1057. 

Crotonitrile, fi-amido-, 683. 

Crotonylene 'dibromide, 576. 

-- hydrobromide, 576. 

-constitution of, 577. 

-conversion of, into bromo- 

pseudobutylene, 576. 
Cryolile^electrolysis of, 676. 

-estimation of iron and silicon in, 

927. 

Cryoscopical investigations, apparatus 
for, 1043. 

Cryptogams, vascular, occurrence of 
aluminium in,, 182. 

Crystalline form of grape sugar and of 
[ optically active substances, 1041. 
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Crystallisation and physical union, 817. 

-apparatus for, at a low temperature 

and in absence of moisture and air, 
464. 

Curaaldehydeph enylhydrazone, 251. 
Curaenyl carbamate, 773. 
Cumenylpropionic acid, constitution of, 
1182. . 

Cumenylthiohydantoin hydrochloride, 
774 

Cumidine, *//-, thio-bases from, 603. 
Cmninalmalonic acid, 1182. 
Cumylaeetone, 1183. 

Cumylaeetoxime, 1183. 

Cumylamine, 773. 
Cumylenediazosulphide, 772. 
Cumylraalonic acid, 1182. 

Cupreine, 1018. 

*-salts, solubility and specific rotatory 

powers of, 1010. 

Cupric. See Copper. 

Cuprite, artificial, contained in red 
copper slag, 467. 

Cuprosocupric cyanide, 359. 

Cuprous bromide and chloride, forma¬ 
tion of, from copper sulphate, 675. 

-chloride, vapour-density of, 674. 

-oxide, Hampe’s method for esti¬ 
mating, in metallic copper, 1033. 
Cuttle fish, ptomaine from, 421. 
Cyanacetophenone and its derivatives, 
873. 

Cyanainide, derivatives of, 951. 
Cyandiethylpropine, 684. 
Cyandiphenylethine, 578. 

Cyanethine and its analogues, constitu¬ 
tion of, 577. 

-and its derivatives, 685. 

-preparation of, 360. 

Cyanic acid, additive products of, 393. 
Cyanides, hydration of, Proc,, 122. 
Cyanite from North Carolina, 24. 
Cyanmethine, synthesis of, 683. 
Cyanobenzyl chloride, ortho-, action of, 
on ethyl sodacetoacetate, and on ethyl 
sodomalonate, 1172. 

Cyanobenzyline, 684. 

Cyanocamphor, action of acids and bases 
on, 1206. 

--- action of sodium and ethyl and 

methyl alcohols on, 1205. 

-constitution of, 1205. 

-thermochemistry of, 1098, 

Cyanogen, chlorine, iodine, and bromine, 
separation and estimation, 304. 

—. - compounds, estimation of, in the 

products of the distillation of coal, 
653. 

-disulphydrate, 1141. 

Cyanomalonic acid, ethereal salts of, 
858, 

Cyanoquinoline, ortho-, 905, 


Cyanphenin, synthesis of, 951. 

Cyanurates, 30. 

Cymene, bromo-, from thymol and from 
cymene, oxidation of, 495. 

- chloro-, from cymene and from 

thymol, oxidation of, 495. 

-dinitrobromo- and dinitroehloro-, 

493. 

-nitrobromo- and nitrochloro-, 493. 

Cymyl ethyl ether, iodo-, 697. 

-iodo-, salts of, 697. 

Cyperus esculentus , fatty oil of, 1029. 

Cyrtolite, so-called, of Ytterby, 220. 

Cystin, 430. 

Cystinuria, diamines (ptomaines) in, 
1024. 


D, 

Dahlia bulbs, asparagine and tyrosine in, 
433. 

Dammara resin, 621. 

Daucus carota ;, essential oil of, 277. 
Dead space in chemical reactions, 335. 
Decomposition, double, temperature of 
transformation in, 930. 

Decy 1-/3-isopropylacry lie acid, <x-, 741. 
Dehydracetic acid, 957. 
Dehvdrothiotoluidine, Trans., 228, 282. 

-and its derivatives, 498. 

-constitution of, 867. 

Dehydrothiotoluidinesulphonie acid, 
Trans., 231. 

Density numbers of Croshans, 813. 

-of salt solutions, 329. 

Deoxybenzoln, action of ammonium 
formate on, 883. 

—— derivatives of, 512. 
Dooxybeuzo'fnoxiine, intramolecular 
change of. 1067. 

Deoxypyranilpyroic acid, bromo-, Befs* 
serfs, 258. 

-dibromide, Beissert’s, 258, 

Deosytoluoin, 513. 

Desraotropy in phenols, 247, 966, * 

Deuteroelastose, 423. 

Deuteromyosinose, 423, 

Dextrin, saccharification of, by diastase* 
681. 

Dextrine, molecular weights of, Tranb,, 
469. 

Dextromenthone, 722. 

Dextrose, action of phenylhydraziue bn, 
1130, 

-constitution of, 1130. 

-in normal urine, 293. 

-molecular weight of, 367. 

Diacetohydrastineoxime, 908. 
Diacetonediphenoldihvdrazine* 263. 
Diacelosuccioio Mid, 386. , 
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Diaeetyl, dibromo-, 491. „ 

-homologuea of, 1137. 

— preparation of, 491. 

— reduction of, 1137. 
Diacetylbenzylparaphenylenedi amine, 

Teaks., 592. 

Diacetylbutane, aw-, Peoc., 143. 
Diacetylcaproic acid, aw-, Teaks., 334. 
Biacetylcaprouamide, aw-, Teaks., 342. 
Diacetyldibromorthotoluidide, 135. 
Diacetyldicarboxylic acid, 490. 
Diacetyldinitrotoiuquinol, 970. 
Diaeetylethylenedipbenyldiamine, 1010. 
Diacetylbydrazoxime, 47. 

Diacetylindole, 712. 

Diacetyl-1 :4-napbthylenediamine, 893. 
Diacetylparadimethyldihydroxythioben - 
zene, 246. 

Diacetyl-#-paranitrophenyldiparamido- 
tolylmethane, 132. 

Diaeetylpentane, aw-, Teans., 330, 335. 

-action of dehydrating agents on, 

Pboo., 143. 

-action of reducing agents on, Peoo., 

145. 

Diacetylpentanedioxime, aw-, Teaks., 
337. 

Diacetylpbenanthraquinonedioxime, 

1202. 

Diacetylphenylbydrazine, afi-, 1159. 
Diacetyltetrabydronaphthylenediamine, 
782. 

Dialkylcarbamides, unsymmetrical, 962. 
Dialkylphthalides, synthesis of, 257. 
Diallyl, oxidation of, 226. 

Biamide. See Hydrazine. 
Biamine-eompounds, metallic, 351. 
Diamineq, action of diketones on, 851. 

— in cystinnria, 1024. 

-ortho-, oxidation of, 1154. 

-para-, oxidation of, Peoc., 115. 

Bianisidine, 511. 

Diaspore from Wermland, 220. 

Diastase, artificial, 621. 
Diazinenaphthoic acid sulphide, 153. 
Diazines, hydrogenated para-, of the 
aromatic series, 1010. 

Biazoamidobenzamide, meta-, 778. 
Biazoamidobenzene, metanitropara- 
bromo-, ethylation of, Teaks., 429, 
---inethylation of, Teaks., 427. 

— parabromo-, and its methyl-deriva¬ 
tive, Teaks., 435. 

—— parametadinitro-, and its alkyl- 
derivatives, Teaks., 415. 

— paranitroparabromo- ; ethylation of, 
Teaks., 424. 

-methvlation of, Teaks., 420. 

Biazoamido-compounds, 774. 

■- — alkyl, synthesis of hetero¬ 

geneous mixed. Teaks., 610, 

- - mixed, isomerism of 


the alkyl-derivatives of, Teaks,, 
412. 

Biazoamidodiphenylmethane, 261. 

BiazoanisoTlethylamine, disortho- and 
para-, 775. 

Diazoanisoilmethylamine, disortho- and 
para-, 774. 

Biazobenzene salts, action of stannous 
chloride on, 1156. 

-sulphate, ortho- and meta-, 975. 

Biazobenzenebenzamidine, 1005. 

Diazobenzenecumylamine, 773. 

Djazobenzene-ethyl-jS-tetrahydronaph- 
thylamine, 889. 

Biazobenzeneimide, action of stannous 
chloride on, 1157. 

— 8 — paranitro-, 1157. 

Biazobenzenenitrosodimethvlaniline, 

702. 

Biazobenzenesulphonic acid, nitro-, 144. 

Biazobenzene-a-fcetrahydronaphthyl- 
amine, 784. 

Diazo-compounds, decomposition of, 
975. 

-decomposition of some, by 

formic and acetic acids, 45. 

-of the fatty series, constitu¬ 
tion of, 586. 

Diazo-hydroearbons, action of stannous 
chloride on salts of, 1156. 

Diazoimido-hy&rocarbons, some re¬ 
actions of, 1156. 

Biazoisobutylbenzene, action of stannouB 
chloride on, 1157. 

Biazometaxylenesulphonic acid, 611. 

Biazonaphthalene sulphate, action 
of stannous chloride on, 1157. 

Biazonaphthalenesulphonic acid, y-, 154. 

Biazonaphthalenesulphonic acid, j-, 155. 

Biazonaphthalenesulphonic acids, iso¬ 
meric ««-, 156. 

Biazonitrobenzenesulpbonic acid, 708. 

Biazoparaxylenesulphouic acid, 611. 

Biazosuceinic acid, 376, 

Diazothiodiethyianiline, 777. 

-Diazothiodimethylanilme, 775. 

Biazothiole cyanide, dianilido-, 873. 

-- dianilidoortho-, 872. 

Biazotoluene salt®, ortho-, action of 
stannous chloride on, 1156. 

Diazotoluenecumylamine, para-, 773. 

Diazotoluenedimethylamine, para-, 774. 

Diazotriazobenzenesulphonic acid, 398. 

Bibarium oxyamidosuiphonate, Teaks., 
763. 

I>ibenzamidodibydroxytetrene,249, 391. 

Bibenzoylbenzylmetaphenylenediamine, 
Teaks., 598. 

Bibenzoylbenzylparapbenylenediamine, 
Teaks., 592. 

Dibenzovlciunamene, Peoo., 136, 
139. 
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Dibenzoylcinnamenehydrazone, Peoc., 
141. 

Dibenzoyldimethyldiamidobenzophen- 
one, 1188. 

Dibenzoylmethane, nitroso-, 712. 
Dibenzoylmetliyl bromide, 712, 

Dibenzoylmethjlene bromide, 712. 
Dibenzoylpentane, aw-, Teans., 330, 
347, 348. 

Dibenzoylpentanedioxime, Teaks., 349. 
Dibenzoylphloroglucinols, isomeric, 
1152. 

Dibenzyl ketone, bromo-derivativea of, 
884. 

Dibenzylamidoindamine, Trans., 598. 
Dibenzylbenzoylhydroxylamine, 501. 
Dibenzylbromobenzeneazammonium • 
chloride, 502. 

Dibenzylearbamide, paradinitro-, 982. 
Dibenzyldiamidophenazine, Trans., 599. 
Dibenzylhydrazine, hydrochloride, 393. 
Dibenzylhydroxylamine, a-, 704. 
Dibenzylidenediamidodiphenylamine, 
Trans., 594. 

Dibenzylidenestilbenediamine, , 1191, 
1192, 

Dibenzylindanaine, Teans., 593. 
Dibenzylmethylhydroxypyrimidine, 
1008. 

Dibenzylphenylazonmm chloride, 1159. 
Dibenzylphosphinic acid, 1168. 

-dinitro-, 1168. 

Dibenzylstilbenediamine, 1192. 
Dibenzylthioearbamide, paradinitro-, 
982. 

Dibomylamine, and its derivatives, 1003. 
Dibromhydrin, preparation of, 31. 
Dibutylene dichloride, ehloro-, 843. 
Dicarbonyltriamidobenzene, 46, 
Dicumenylcarbamide, 774. 
Dicumenyloxamide, 773, 

Dicumyl carbamate, 241. 

Dicyan odiamidine, preparation of, 951. 
Dicyanophenylhydrazine,, compounds 
derived from, 702. 

Didymium-group, absorption-spectra of 
the elements of, Teans., 259, 
Diethamido-a-propionic acid, 1139. 
Diethenyldiaraidodiphenol, 262. 
Diethenyltetramidobeuzene, 974. 
Dietboxyacetone, 236. 

Diethoxydichloroquinone, para*, 707. 
Diethoxydiplienyl-a-y-diketopiperazine, 
para-, 1012, 

Diethoxydiphenylpiperazine, para-, 1011. 
Diethoxyquinol, dichloro-, 707. 

Diethyl allophanyltartrafce, 394. 

-carbqpyrotritartrate, 384. 

--fcetone, nitroso-, 585. 

—— methronate, 592, 

methylmethronate, 594. 

--phenythronate, 595, 


Diethylacetic acid, solubility of salts of, 

122 . 

Diethylamine hydrochloride, magnetic 
rotatory power of, Teans., 713. 

-magnetic rotatory power of, Teans., 

691, 729. 

-properties of, 688. 

Diethylaniline bisulphide, paramido-, 
777. 

Diethylanilinethiosulphonic acid, amido-, 
776. 

Diethylbenzene, meta-, and its deriva¬ 
tives, 38. 

-ortho-, 388. 

-para-, and its derivatives, 493. 

Diethylbenzenesulphonamide, para-, 
493. 

Diethylbenzenesulphonie acid, deriva¬ 
tives of, 388. ^ ' 

Diethylcarbamide, unsymmetrical, 962. 
Diethyldibenzyldiamidotriphenylmeth- 
ane, 606. 

-formation of, 1158. 

Diethyldimethylindamine thiosulphon- 
ate, 778. 

Diethyidiphenolmethane, 1187. 
Dietbylene series of hydrocarbons, 839. 
Diethylenediamine cobalt chloride, ohlo- 
ro-, 352. 

Diethylenephenyltriamine, 1167. 
Diethylhexadecylamine, 689, • 
Diethylmalonic acid, potassium * and 
sodium salts of, 959. 
Diethylmethylhydroxypyrimidine, 1007* 
Diethylmethylsulphine platinochloride, 
115. 

Diethyl-a-naphthylamine, 151. 
Dietbyl-^-naphthylamine,hydrogenation 
of, 1000. 

Diethyl-a-naphthylaminecarboxylic&cid, 

152, 

Diethylphenol, meta-, 39. 

— para-, 493. 

Diethylphenylazonium iodide, 1168. 
Diethylphthalide, 257, 

Diethylpyrroline, 728, 

Diethylsuceinic acids, symmetrical, 377. 
Diethylsulphonediefchylmethano, 1233.. - 
Die! byIsulphonem^thyletl iylmethane,, . 1 
1233, ,, , 

Diethylthiophenol, 493. 

Diffusion experiments, simple, 565. 

—t— in agar jelly, 817., 1 > ' 

-of acids and bases into one another,* 

1046. , , 

-of vapours, influence of tempera^ 

ture on, 461. ' i , u “ 

Digestibility of boiled milk, 1225* > - 

—— of soiling rye, 735, > < - 

Digestion, arayfolytic and proteolytic, 
influence of certain therapeutic agents 
on, 533. . - 
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Digestion, artificial versus animal, 734. 
-in hydra, 287. 

-influence of “ saccharin ” on, 1022. 

* -of beans in the human alimentary 

canal, 1226. 

--of mules, 533. 

• -of elastic fibres and allied struc¬ 

tures, 912. 

-peptic, influence of salts on, 431. 

-proteolytic, and micro-organisms, 

64. 

Dihydrazonepyruvic acid hydrazide, 
36. 

Dihydroapoharmine, 731. 
Dihydrodiacetylcollidine, 1073. 
Dihydroethylstilbazole, 164. 
Dihydromethylfurfuran, 843. 
Dihydromethylstilbazole, 162. 
Dihydronaphthalic acid, 717. 
Dihydroterephthalic acids, isomeric, 
1176. 

Dihydrotetramethylpyridine, 58. 
Bihydroxybehenic acid, 375, 1146. 
Dihydroxybenzamidopyrroline, 1211. 
Dihydroxybenzodiphenyldipyrazolone, 
879. 

Dihy droxy benzoylb enz enesulphonie 
acid, 7i0. 

Dibydroxybenzylenephosphinic acid, 
141. 

Dihydroxydichloroquinoline, 61. 
Dihydroxydimethylheptamethylene, 
orcho-, Peoc., 145. 
Dihydroxydinitroberberine, 628. 
Dihydroxydipheijyltrichloretbane, di- 
nitropara- and tetra-, 998. 
Dihydroxyethyl-aniline, 1219. 
Dibydroxyethyl-methylamine, 1218. 
Dihydroxyisoamylpbospbinic acid, 1135. 
Dihydr oxynaphthalene, /Sa-, 714. 
Dihydi-oxynaphtbalenedisulpbonic acid, 
sodium ammonium salt of, 273. 
Dihydroxynaphthalenes, isomeric, «a-, 
157. 

Diliy droxycenanthylphosphinic acid, 

1135, 

Dibydroxypentenecarboxylic acid, di- 
ehloro-, 853. 

-.-triehloro-, 853, 856. 

Dihydroxyphosphmic acids, 1134. 
Bihydroxv-a-pieoline, di- and triehloro-. 
856. 

Dihydroxypyridinecarboxylic acid,nitro-, 

, 519. 

Dihydroxyquinolinecarboxylic acid, 519. 
Dihydroxyquinone, nitro-, 968. 

-symmetrical derivatives of, 968. 

Dihydroxystearic acid, 123, 690. 
Dihydroxystilbene, para-, 997. 
Bihydroxytartaric acid, 1149. 
BihydroxyterepJithaldihydroxamic acid, 
871. , 

FOL. rm. 


Dihydroxythiobenzenes, 245. 
Bihydroxytoluquinone, nitro-, 969. 
Dihydroxytolylcarbamide, 972. 
Dihydroxytriphenylmethane, para-, and 
its derivatives, 1188. 
Dihydroxyundecylic acid, 375. 
Di-isoamyldiphenyltetrazone, 1159. 
Di-isoamylphenylamine, 700. 

Bi-isobutyl ether, 477. 

Di-isobutylamine, magnetic rotatory 
power of, Teans., 697, 731. 

D i-isob u ty ldipheny It efcrazone, 1159. 
Bi-isobatylphenylamine, 700. 
Bi-isocrotyl and its derivatives, 362. 
Bi-isopropyl carbinol, 477. 

-ketone, 477. 

Di-isopropylamine, 953. 
Di-isopropylammonium nitrite, 955. 
Bi-isopropylcarbamide, unsymmetrioal, 
963. 

Bi-isopropyldipbenyltetrazone, 1159. 
Bi-isopropyldipyrroline, 401. 
Di-i8opropylindole, 3 : 3', 401. 
Bi-isopropylmethyldihydroquinoline, 
402. 

Bi-isopropylnitrosamine, 954. 

T)i - isopropyl succinic acid, 373. 
Diketoamenylcarboxylic acid, mono- and 
di-cbloro-a5-, 854. 

Biketoheptane, secondary, a#-, 1138. 
Biketohexane, ap- t 1138. 

-secondary, aj8-, 1138. 

Dikelohexametbylenedioxime, 1147. 
Diketohexamefchylenediphenylhydr- 
azone, 1148. 

Diketohexene, hexachloro-, 599. 
Biketohexylene, af3-, 1139. 
Diketohydrmdene, 1067. 
Biketohydrindenedioxime, 1067. 
Biketones, action of diamines on, 851. 
Biketones, a-, condensation of, with ethyl 
acetoacetate, Pboc., 1888, 114 

-mixed, 1170, 

Biketo-octane, secondary ap-, 1138. 
Diketopentamethylene, bromo- and 
chloro-derivatives of, 855. 
Biketopiperazines, ap-, 1015. 
Biketopiperazines, ay-, 1011. 

Dilatation of air, 460. 

-of salt solutions, 330,1101. 

-by heat, 204. 

Dimefchacrylic acid, polymeric, 374. 
Bimethamidobenzoic acid, nitrosopara-, 
and its derivatives, 511. 
Bimethamidobenzopbenone, nitroso-, 
511. 

Bimethoxydiehloroquinol, 707. 
Bimetboxydichloroquinone, 707. 
Bimetboxydihydroxybenzene from api- 
ole, 407» 

Bimethoxydiphenylpiperazine, para-, 

4 1 
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Dimethoxyindigo, 1169. 
Dimethoxyphthalie acid, 167. 
Dimethoxyquinazoline, 610. 

Dimethyl carbopyr otritar trat e, 385. 
Dimethy lacetylenediurefri e, 126. 
Dimetbylacetylpyrroline, 57. 
Dimethylacetylpyrrolinecarboxylic acid, 
57. 

Dimethylallylene, action of hydrogen 
chloride on, 1127. 

Dimethylamidobenzhydrol and its deriva¬ 
tives, 263. 

Dimethylamine, heat of neutralisation 
of, 811. 

— properties of, 688. 
Dimethylaniline, action of carbon bi¬ 
sulphide on, in presence of nascent 
hydrogen, 130. 

■-bisulphide, di-imido-, 776. 

-mercaptan, amido-, 775. 

-nitroso-, phenylmethylhydrazone 

of, 702. 

Dimethylanilinethiosulphonic acid, 
amido-, 776. 

Bimethylbenzaldehyde, 131 
Dimethylbenzoui, dipara-, 513. 
Dimetbylbenzoylenecarbamide, ay-, 610. 
Dimethy lbenzyl salts, 391. 
Dimethylbenzylcarbamide, 391. 
Dimethylbenzylthiocarbamide, 391. 
Dimethylbromobenzeneazammoniuxn 
compounds, 502. 

Dimethylearbamide, unsymmetrical, 962. 
Dimethylcinchonic acid, para-a-, 413. 
Dimethyldehydrothiotoluidine, Tbaits., 
230. 

Dimethyldiamidobenzhydrol, 263. 
DimethyldiamidodiphenylanUne, 264.’ 
Dimetbyldiamidoquinoxaline,'604. 
Dimethyldihydroxydiquinoxalin’e, 605. 1 
Dimethyldiketohydrindene, 1068. 
Dimethyldiphenolmethane, 1187. 
Dimethyldiphenylpiazine tetrabydride, 
[1:4:2: 3-], Tbans., 104. 
Dimethylenemethane, 30. 
Dimethylefchoxypyrimidine, 1006. 

Di methylethylhyd roxypyrimid ine, 

1007. 

Dimethylglycolurile, 126. 
Dimethylheptamethylene, ortho-, Pboc., 
145. 

--dibromo-, Pboc., 145. 

Dimethylhexadecylbenzene, 130. 
Dimethylhydroxypyrimidine, 1006. 
Dimethylhydroxysulphonebenzide, 246. 
-para-, 246. 

Dimethylimidomethylthiazoline, 415. 
Dimethylindamine thiosulphonate, 778. 
Dimethylketol, 1137. 
Dimethylketopentene, 594. 
Dimethylmalonic acid, specific heat of, 
93,94 


Dimethylmalonic acid, thermochemistry 
of, 1097. 

Dimethyl-a-naphthindole [2" : 3"], 
259. 

Dimethyl-£-naphthindole [2" : 3"], 
259. 

Dimethyl-a-naphthylamine and its deri¬ 
vatives, 150. ' 

Dim ethyl-a-naphthylaminecarboxylic 
acid, 151. 

Dimethylnaphthylaminesulphonic acid, 
151. , 

Dimethyloxydihydrotoluquinoxaline, 

280. 

Dimethyloxydinaphthylenemethane, 

1188. 

Dimethylphenylpyrazole, 57. 

Dimethylphthalide, 257, 
Dimethylpyrocoll [2:4], 58, 
Dimethylpyrone, 957. 
Dimethylpyrrolidine and its derivatives, 
977. 

-methiodide, 1016. 

Dimethylpyrrolidone, 1016. 
Dimethylpyrroline, meta-, derivatives 
of, 408. 

- unsymmetrical, derivatives of, 

57. 

Dimethylpyrrolinecarboxylic acid, 409. 
Dimethy lpyrrolinedicarboxylic acid- 

imineanhydride, 58. 
Dimethylpyrrolines, 1209. 

-in Dippel’s oil, 1209. 

Dimethylpyrryl cinnamyl ketone, 1210. 

-2, 4-, 1209. 

Dimethylquinoline [2': S'-], 523. 
Dimethylracemie acid, 491. 
Dimethylstilbene sulphide, diamido-, 
. 602. 

Dimethylsuccinic acid, formation of, 
959. 

- — para-, and its derivatives, 

490. 

-acids, action of bromine on, 371* 

-symmetrical, 490, 

-derivatives of, 692. 

--— preparation, of the iso¬ 
meric, 122. 

-thermochemistry of, 1097. 

Dimethylsuccinonitrile, 959. 
Dimethylsulphonediethylmethane, 1233. 
Dimethylsulphonedimethylmethane, 
1233, ' 

Dimethylsulphonemethylethylmethane, 

1233. 

Dimethyl-a-tetrahydronaphthylamine, 

892. 

Dimethyl-^-tetrahydronaphthylamine 
[alicyclie], 891. 

Dimethyl* 3-tetrahydronaphthylamine 
[aromatic], 890. 

Dimethylthiazole, a/*-, 733* ‘ r / 
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Bimethyltoluindamine thiosulphonate, 
778. 

Bimethylfcriehlorobromobenzeneazam- 
monium iodide, 502. 
Di-a-naphthilbenzil, 147. 
Binaphfchylamine, thio-derivatives of, 
51. 

Binaphihylamines, difchio-, 51. 
Binaphthyl -a- 7 -diketopiperazine, 1015. 
Binaphthylparaphenyleuediamme, 
and its derivatives, 894. 
Bi-a-naphthylpiperazine, 1011 . 

D ioxy diphenylene, perehlor-, 1150. 
Bipentene nitrosochloride, a-, 1070. 
Dipentenenitrolaniiine, a-, 1071. 
Bipentenerntrolbenzylamine, a-, 1071. 
Bipentenenitrolpiperidine, a-, 1071. 
Biphenacyl, 147. 
Biphenaeyldihydrazone, 147. 
Biphenamic acid, 145. 

Biphenamide, 145. 

Biphenic anhydride, 145. 

--chloride, 145. 

Diplienimide, 145. 

Biphenol, metadiamidopara-, 262. 

-para-, derivatives of, 402. 

-- tetramidopara-, 263. 

Biphenoldihydrazine hydrochloride, 
262. 

Biphenols, nitropara-, 262. 
Biphenolfcrichloretbane, 997. 

Biphenyl ethyl ether, 510. 

---dinitro-, 511. 

-—- heats of combustion and formation 
of, 1042. 

Biphenylacetaldehyde, derivatives of, 
253. 

Biphenylacetaldehydephenylbydrazone, 

251. 

Biphenylaeetic aeid, derivatives of, 999. 

--chloride, 999. 

Diphenylamidomethylenorthophenyl- 
enediamine, 983. 

Biphenylamine arsenious bromide, 211, 

-derivatives of, 772. 

-orthonifcro-, 773. 

Biphenylanilidoacetic arid, 885. 
Biphenyl-^-benzoylpropionic acid, a -, 
Pboc.j 138. 

Biphenylhenzoylthiosemicarbazide, 

1160. 

Diphenylbenzylthiosemicarbazide, 1159. 
Biphenylbismufcbine bromide, 1061. 
Diphenylcarbazide, properties of, 1164. 
Bipbenylcinehonic acid, afi-, 413, 
Biplienylcyanotriazole, 702. 
Biphenyl-a 7 -diethyi- 8 ^diketopiper- 
azine, 1013. 

Biphenyl-aj 8 -diietopiperazine, 1015. 
Biphenyl-ay-dihetopiperazine, 1013. 

--- homologues of, 1012 . 

Biphenyl-ao-diketopiperazine, 1014. 
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Biphenyl-a 7 -dimelhyl-j 8 £-dikefcopiper- 
azine, 1012 . 

Biphenyldinitrosacyl, 50. 

Biphenylene, dioxyperehloro-, 1150. 
Bipbenyieneketonecarboxylic acid, 
ortho-, 145. 

Bipbenyleneketoxime, 1067. 
Biphenylethylamine, symmetrical, 883. 
Biphenylethylthiosemicarhazide, 1158. 
Biphenylfurfuran, ao'-, 148. 
Biphenylhydrazohexametbylene, para- 
1148. 

Biphenylbydroxypyrimidine, 1008. 
Biphenylimidomethylthiazoline, 415. 
Biphenylisoamylthiosemicarbazide, 

1159. 

Bipb enylisobutylthiosemicarhazide, 
1159. 

Biph enylisopropylthiosemicarbazide, 
1159. 

Biphenylketopiperazine, 1009. 
Diphenyllactic acid, (3-, 253. 

-anhydride, /S-, 253. 

Bipheuylmethane, nitro-, 261. 

-paramido-, derivatives of, 260. 

Diphenylmethanecarhamide, para-, 
261. 

Biphenylmethaneguanidine, tripara-, 

261. 

Biphenylmethanehydrazine, 261. 
Biphenylmethanethioearbamide, dipara-, 
261. 

Biphenylmethylpyrazole, trhxitro-, 409. 
Biphenylmethyltriazole, 138. 
Biphenyl-5-phenylpyrrolidone, 3-,Pboc., 
140. 

BiphenyI-5-phenylpyrrolone, 3-, Proc., 
140. 

Biphenylpiazine, [2 : 3], Trans., 99. 

-dihydride, Tea NS., 98, 

-dinitro-, Trans., 101. 

■-hexahydride, [2 : 3-], and its de¬ 

rivatives, Trans 102 . 

*-hexahydride, £- [2, 3], Trans., 

105. 

Biphenylpiperazine and its homologues, 
preparation of, 1010 , 

-paradiamido-, formation of colour¬ 
ing matters from, 904. 

—— preparation of, 904. 
Biphenylpyrazole, [3 : 5], 410. 
Biphenylpyrazolediearboxylic arid, 409. 
Biphenylpyrazoline [1: 3], 410. 

B iphenyIpyridine, 2 , 6 -, 1212. 
Biphenylpyridinetsricarhoxylic arid, a a’-, 
412* 

D ipheny Ipy rroline, aa'-, 149. 
Biphenylpyrrolinecarboxylic acid, 149. 
Biphenylquinol, para-, 1171. 
Biphenylquinone, para-, 1171. 

D iphenyIquinoxaliiie, diamido-, 605. 
Biphenylselenazole, aw-, 727. 

4 t 2 
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Biphenylsulphoneacetone, symmetrical, 
synthesis of, 1186. 
Diphenyltetrahydrofurfuran, 148. 

Biphenyltetrazine, Teaks., 244. 

-bromo-derivatives of, Trans., 246. 

-methiodide, Teans., 245. 

Biphenylthiophen [2 : 5], 148. 
Diphenylfcriazenylamidoxime, 978. 
Diphenylfcriazenylbenzenylazoxime, 978. 
Diphenyltriazenylethenylazoxime, 978. 
Biphenyltriazole, 703. 
Diphenylfcriazolecarboxylic acid, 703. 
Diphenyltrichlorethane and its homo- 
logues, 713, 

Diphenyltriketone, 712. 

Bipbosphoric acid, diimido-, 210. 

■-— imido-, 210. 

Bipbosphormonamic acid, diimido-, 210. 
Bipbtbalyldietbylenepbenyltriamme, 
1166. 

Bipicolyl, 59. 

Bipicolylmetbane, 161. 
Bipipecolinemetbane, 161. 
BipiperideTne, 901. 

Bipiperidyl, 59,1213. 

Bipiridyl, a-, 1212, 

Bipropyylamine arsenions bromide, 211. 

--magnetic rotatory power of, 

Teans., 693. 730. 

Bipropylaniline, dinitro-, 971. 
Bipropylantbracene dibydride, 895. 
Bipropylanthrone, 894. 

Bjpropylcarbamide, unsymmetrical, 963. 
Bipropylbomopbtbalic acid and an¬ 
hydride, 256. 

Bipropylhomophthalimide, 256. 
Diquinoline, a base derived from, 416. 
Diquin olyl of oxypbenylene, dietbyl 
ether of, 729, 

Biquinolylethyleue, 528. 
Bisalicaldebyde, 873. 
Bisdiazobenzene-allylamine, 775. 
Disdiazobenzene-etliylainine, 774. 
Bisfliazobenzene-mefchylamine, 774. 
Disdiazotoluene-allylanune, para-, 775. 
Bisdiazotoluene-mcthylamine, para-, 
774. 

Bispevsion in organic compounds, 805. 

-magnetic rotation and refraction, 

correspondence between,in compounds 
containing nitrogen, Teans., 750. 
Bisphenyl azophenol, 1162. 
Disphenylhydrazophenvl, 1162. 
Dissociation, electrolytic, versus hydra- 
, tion, 1099. 

—* of amine vapours, Teans,, 656. 

-of carbonic anhydride, 205. 

-of electrolytes, 931. 

-beat of, 1044. 

*-influence of temperature on 

the, 1044. , , , 

--—— theory of, 202. 


Dissociation of oxyhsemoglobin, in¬ 
fluence of temperature on the tension 
of, 630. 

-of saline hydrates and analogous 

compounds, 815. 

-of the oxides of zinc and cadmium 

in the vapours of the respective 
metals, 755. 

-of the sulphides of cadmium and 

zinc by means of metallic cadmium 
and zinc, 946. 

Dissolution of metals in acids, method 
of investigating, Teans., 361. 
Distillation, fractional, in a vacuum, ap¬ 
paratus for 12, 206, Teans., 359. 
Disulphosalieylic acid, 1062. 
Bi-tetrahydro-jS-naphthahenzylcarb- 
amide, 1198. 

Ditetrahydro-/3-naphthabenzyltliiocarb- 
arnide, 1198. 

Ditetrahyd ronaphthylcarbamide, di- 
amido, 783. 

Ditetrahydronaphthyldifchiocarbamide, 

783. 

Dithiocyanic acids, 229. 

Dithioxamide, 1142. 
Dithymolphenylmethane, 1188. 

Bitolane hexaehloride, 262. 

Ditolilbenzil, para-, 147. 

Ditoluylene bisulphide, 772. 

Ditolyl bisulphide, dxamido-, 771. 

—-— quinone and quinol of, 996, 
Ditolylamidomethylenorthophenylenedi- 
amine, para-, 983. 

Ditolyl-a-S-diketopiperazine, ortho-, 
1015. 

Ditolyl-a-y-diketopiperazine, 1011. 
Bitolyldiquinone, 997. 
Bjtolylketopiperazine, para-, 1010. 
Bitolylpiperazines, ortho- and para-, 
1011 . 

Bitolylfcetrazine, para-, Teans., 247. 
Dixylyloarbamide, 241, 
BixylyklicMorotbylene, 713. 

-meta-, 713. 

Bixylylene bisulphide, 772, 

Dixylyls, diamido-, and colouring mat¬ 
ters derived therefrom, 135. 
Bixylyltrichlorethane, meta-, 713. 

-para-, 7lS. 

Bolerite of Londorf, 110. 

Dolomite from Leadhills, Teans,, 96. 
Dolomites from the Central Ural, 837. 
Duleitol, combination of with copper 
oxide, 1133. 

Bumortierite from Harlem, New York, 
and Clip, Arizona, 681. 

Durene, heats of combustion and forma¬ 
tion of, 1042. 

-preparation of, 966. 

Burenecarboxylic acid, 877* 
Buroylbenzoio acid, ortho-, 242. j* , 
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Duryl methyl ketone, consecutive, 50. 
Dvi-tellurium, theoretical properties of, 
Tuans., 649. 

Dyeing, theory of, 49, S69. 

Dyes fixed in tissues, resistance to light 
of, 12. 

-from diamidoethoxydiphenylsulph- 

onic acid, 258. 

-from a-pyrocresole, Trans., 54. 


E. 

Earth-nut oil, oxidation of the unsatu¬ 
rated fatty acids of, 1058. 

Earths, rare, recent spectroscopic re¬ 
searches on, Trans., 255. 

Eegonine, constitution of, 908. 

- hydrochloride, methyl salt of, 

action of acid chlorides on, 283. 

-— specific rotatory power of, 

1018. 

Eelogite, from Frankenstein, in Silesia, 
681. 

Edisonite, 354. 

Egg, proteids of white of, 1075. 

Elaidie acid, boiling points of, 691. 
Elastic fibres, action of digestive fluids 
on, 912. 

Elastin, 423. 

Elastoses, 423. 

Electrical behaviour of platinum in per- 
sulphuric acid, 1041. 

—— conductivity of concentrated solu¬ 
tions of sulphuric acid, 556. 

-of saline solutions, 808, 809. 

- : -of solutions of zinc sulphate 

containing gelatin, 809. 

-osmotic pressure and reduc¬ 
tion of the freezing point, relation 
between, 668. 

-quantitative estimations by 

measurement of, 545. 

—— relations, certain generic, of the 
alloys of platinum, 201. 

-resistance, influence of the state of 

aggregation of various substances on 
their, 201. 

--of bismuth, 807. 

-of mercury, 201, 202. 

--transport of dissolved salts, 665. 

Electricity, voltaic, development of by 
atmospheric oxidation, 90. 
Electrification, influence of, on the ab¬ 
sorption of nitrogen by vegetable soils, 
1237. 

Electrochemical effects of magnetising 
. iron, 92. 

-investigations, new apparatus for, 

1094. 

-measurement of currents, 557. 

-studies, 202* 


Electrodes, dropping, 807«* 

Electrolysis, 558. 

-initial phase of, 663: 

-of concentrated solutionah-of sulph¬ 
uric acid r 556. 

-of copper chloride, 458. 

-of cryolite, 676. 

—— of distilled water, 1094. 

-of solutions of hydrogen fluoride 

and poiassium antimonate with carb¬ 
on electrodes, 559. 

-of organic potassium salts and 

of molten potassium acetate, 1056v 

-quantitative analysis by, 76. 

Electrolytes, conductivities of, 202. 

-conductivity of, apparatus for de¬ 
termining, 4. 

-dissociation of, 931. 

-free ions in, 558. 

-heat of dissociation of, 1044. 

-influence of temperature on the 

dissociation of, 1044. 

-influence of the‘chemical energy of, 

on the minimum point and change of 
potential of a voltaic couple, 200. 

-loss of voltaic energy of, by chem¬ 
ical union, 810. 

-theory of the dissociation of, 202. 

-voltaic energy of, 665. 

Electrolytic behaviour of mica at high 
temperatures, 664. 

-conductivity of rock crystal, 91. 

—— dissociation versus hydration, 1099. 

-estimation of metals, apparatus for, 

548. 

-*—- method of liquefying gases, 7. 

-polarisation by metals, 663. 

Electromotive activity of the ions, 1095. 

-force of a voltaic couple, effect of 

chlorine on, 90. 

—--of amalgams, 2. 

-of selenium, 3, 202, 555. 

-of thin layers of hydrated 

peroxides, 661, 

-forces, abnormal, 457, 

Element, new, in nickel and cobalt, 

. 349,1114. 

Elementary analysis, 1248, 

-substances, announced from 1877 to 

1887,13. 

Elements, atomic weights of, 1104. 

—— chemical, periodic law of the, 
Trans., 634, 

Elemi oil, 1072. 

Embelie acid, 408. 

Emodin, 69. 

Emulsin, action of, on amygdaiin, salicin, 
and carbamide. 566. 

Enamel, oriental, on tiles and its imita¬ 
tion, 1112. 

Ensilage, decomposition of organic am-' 
moniacal compounds in, 1030. 
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Ephedra vulgaris, alkaloids from, 1022. 
Epichlorhydrin, 81, 232. 

Epidote, absorption-spectra of, 553. 
Equilibrium, conditions of, between solid 
and liquid compounds of water with 
salts, 752* 

Erbium-group, absorption-spectra of the 
elements of, Tbaks., 265. 

Ergosterin, 407. 

Ericacese, andromedotoxin in, 644. 
Erucic acid, boiling points of, 691. 

—-conversion of, into behenic 

-acid, 1140. 

--oxidation of, 375,1146. 

-Erythema nodosum, chemical composi¬ 
tion of the bacillus from, 539. 
‘Erythroglucic acid from glycerose, 478. 

1 Ery throl, heat of combustion of, 668. 
Erythroxylon com, grown m India, 297. 
Escholtzia califomica, morphine in, 644. 
Ethane, dibromonitro-, action of zinc 
ethyl on, 1128. 

—- nitro-, action of alkyl iodides on 
the sodium-derivative of, 365. 

--action of zinc ethyl on, 112. 

-constitution of, 112. 

-decomposition of, with alkalis, 

Pboo., 1888, 117. 

-magnetic rotatory power of, 

Tkans., 687. 

' Ethenylamidocumyl mercaptan, 772, 
Ethenylamddodimethylanilme mercap¬ 
tan, 775. 

Ethenylamido-xylyl mercaptan, 772. 

1 Ethenylorthoethylphenylenediamine, 
600. 

Ethereal oils, colour reactions of, 802. 
salts, fatty a-brominated or a-chlo- 
rinated, action of potassium cyanide 
on, 377. 

-- solutions, separation of, from 

aqueous liquids, 1086. 
Ethoxyazobenzenesulphonic acid, 258. 
Ethoxycinnamylhydantotn bromide, 706. 
Ethoxydichlorhydroxyquiuoline, 61. 
Ethoxydinitrodiphenylamine, 773. 
Ethoxydiphenylsulphonic acid, diamido-, 
258. 

Ethoxyetbylamine, 1065. 
Ethoxyethylbenzamide, 1065, 
Ethoxy-y-hydroxyquinoline, a-, 519* 
Ethoxylutidine, 520. 
Ethoxymefchylamline, para-, 1012. 

Ethoxyphenylglycine, para-, 1011. 
Ethoxyphenylimidodiacetic acid, para-, 
ethoxyanihde, of, 1012. 
Ethoxy-a-pyridonedicarboxylic acid, 
861. 

Ethyl, acefcoacetate and pyruvic acid, 
condensation of, 593. 

——-and quinone, eondensatioa- 

product of, 42. 


Ethyl acetoacetate and succinic acid, 
condensation of, 592. 

-chlorinated, action of thio- 

. eyanates and tbiocarbamide on, 725. 

-- chlorination of, 1056. 

——*- - chlorine-derivatives of, 122. 

-- condensations of a-diketones 

with, Pboo., 1888,114. 

-— acetocyanacetate, derivatives of, 
1141. 

-acefcosodacetate. See Ethyl sod- 

acetoacefcate. 

-acetylacetonedicarboxylate, 377. 

-acetyladipate, Pboo., 142* 

-ej^tylbenzilaJA 999. 

— mgmiol, heat vyonductivity of mix- 
tureprif, with water, 459, 

*- -influence of, on metabolism 

in man, 288. 

-nitro-, 366. 

-allophanylglycollate, 394, 964. 

-aUophanyl-a-laetate, 394,964. ’ 

—— allophanyltartrate, 965. 

-amidomefchylthiazolecarboxylate, 

725* 

-amidopropionate, 376. 

-amido valerate hydrpchloride, 961. 

— : — amyl ketone, 227. ' 

--a-anilidobutyrate, 1013. 

-a-anilido propionate, 1012. 

—— anilidosuccinate, 1064. 

-anisate, melting point of, Tbaits^ 

551. 

-—- antidimethylsuccinate, 490. 

-a-aspartate, 382, 

-/3-aspartate, 381. 

--aspartates, constitution of, 383. 

-azoxypropionate, 376. 

— benzilate, 885. 

-benzophenylhydrazinepyruvate, 

Tbans., 616. 

- benzoylaeetate and succinic acid,* 

. condensation of,, 594. 

—— /3-benzoyl-a-ethylisosuccinate, 257; 

-- benzylcyanosuccinate, 708. 

-benzylbutenyltricarboxylate, 959. 

-a-brom acetate, action of potassium 

cyanide on, 377- 

-bromodiniferopheDylacefcoacetate, 

781. 

-- bromodinitrophenylmalonate, 880, 

-- bromofumarate, action of potas¬ 
sium ethoxide on, 376. 

——- bromisovalerate, action of silver 
on, 372. 

-bromomaleate, action of potassium 

ethoxide on, 376. 

-a-bromopropionate, action of potas¬ 
sium cyanide on, 122. 

-bromopropionate, action of silver 

on r 37l. > , ' , 

-— chloraoetoaceiatesy 588, 
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EthyleHoronaphthalenesulphonate,155. 

-cinchonate, 1017. 

—— cinnamate, polymerisation of, 
1196. 

-cinnamyldieth acetate, Tbaks., 38. 

—— cocaylbenzoylhy&roxyacetate, 420. 

— cumylacetoacetate, 1183. 

-cumylmalonate, 1182. 

-cyanide, polymeride of, 114. 

--products of the polymerisa¬ 
tion of, 841. 

-eyanobenzylacetoacetate (ortho-), 

1172. 

-cyanomalonate/858. 

-a-cyanopropionate, 122. 

-cyanosuceinate, 377. 

--synthesis by means of, 588. 

--diaeetosuccinate, derivatives of, 385. 

-hydrolysis of, 385. 

-aa'-diacetyladipate, Pboc., 141. 

-aw-diacetylcaproate, Tbajts., 833. 

- action of alcoholic ammonia on, 

Tbabs., 339. 

-* diallylmalonate, 124. 

—— diazoaeetate, constitution of, 586. 

-aw-dibenzoylcaproate, Tbans., 347. 

-a£-dibromobutyrate, 686. 

-- dibromhydrocinnamate, melting 

point of, 878. 

— dibromoketipafce, 491, 

-dibromosuccinate, action of potas¬ 
sium ethoxide on, 376. 

-aichloracetate, action of, on barium 

thiocyanate, 727. 

-dicyanobenzylacetoacetafce, 

(ortho-), 1172. 

--dicyanobenzylmalonate (ortho-), 

1172. 

-diethylcyanosuccinate, 377. 

■ dihy&roxypropionate, 376. 

--dihydroxyquinonediearboxylate 

and its hydro-derivatives, 878, 

-diimidodiacetyladipate, Pboo., 141. 

-diketohexamethylenetetracarboxyl- 

ate, para-, derivatives of, 509. 

~ dimethylacetylpyrrolinecarboxyl- 
ate, 57. 

—'— dimethylthiazolecarboxylate, 724. 

-dmitrometamethylphenylaeetate, 

, 255. 

-—- dipbenylanilidoacetate, 885. 

-diphenylchloracetate, 999. 

—— diphenylcyanoacetate, 999. 

-aa-diphenylfurfuran-^-carboxylate, 

. 148. 

-diphenylhydrazinedmcetyladipate, 

Pboo., 141. 

-- d-diphenylimidolaetate, 253. 

— — jS-diphenyllacfcate, 253. 

— diphenylmetbanecarbamate, 261, 
-diphenylpyrroline-£-carboxylate, 

148. 
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Ethyl ether, products of the slow com¬ 
bustion of, 579. 

-ethoxycaprylate, 372. 

—— a-ethoxy-y-hydroxy-jS-quinoline- 
carboxylate, 519. 

-ethoxy-a-pyronedicarboxy late, 

860. 

-/3-ethoxyquartenylate, 488. 

-ethylaeetocyanacetafce, 1141. 

-ethylcyanosuecinate, 577. 

-- ethylenediamidoformate and its 

nitro-derivatives, 125. 

-ethylethenyltricarboxylate, 588. 

-fluoride, 363. 

--hippurate, action of sodium ethox¬ 
ide on, 1210. 

—- hydrogen carbuvate, 593. 

-methronate, 592. 

- 7 -truxillate, 1194. 

-hydrotridecyllutidinedicarboxylate, 

hydroxyphenylacetate (para-), 
1173. 

•isobutyrate, action of sodium on, 
372. 

-isocarbopyrotritartrate, 385. 

-isocyanurate, vapour density of, at 

different temperatures, 1128. 

-isopropenyl ether, 360. 

-malonate, action of allyl iodide and 

zinc on, 124. 

-action of ethyl iodide and 

zinc on, 958. 

-methanetetraearboxylafce, 377. 

-mefchenyltricarboxylate, 377. 

-methylbutenyltricarboxylate, 959. 

-methylcyanoacetoacetate, 1142, 

-methylcyanosuccinate, 588. 

-methyldehydrohexonecarboxylate, 

preparation of, Trans., 331. 

-a-mefchyl-aa>-dmcetylcaproate, 

Tbans., 345. 

-methyldihydropentenedicarboxyl- 

ate, Pboo., 142. 

-methyldihydropentetiemethylke- 

touecarboxylate, Pboo., 142. 

—— nitrate, magnetic rotatory power of, 
Trans., 682. , 

-’ nitrobenzoylmalonate, ortho-, 

quinoline-derivatives from, 519. 

*-nitrobenzylcarbamate (para-), 982. 

-nitromalonate, 1143. 

-«-nitrosobutyrate, 1140. 

-oxalosuccinate, 767. 

-— oximidosuceinate, 383. 

-pentachloracetoacetate, 123. 

— perthiocyanate, 228. , 

-phenacylbenzoylacetate, derivatives 

of, 147. 

-phenacylethylmalonate, 257, 

—— phenanthroxylene-acetoacetate, re¬ 
actions of, Pboo., 1888,114. 
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Ethyl phenylamidocrotonate, action of 
methyl iodide on, 508. 

— phenylcyanopyruvate, 990. 

-phenylhydrazineacetylacrylate, 49. 

-phenylimidodiacetate anilide, 1014. 

1 — . phthalate, action of ethyl propion¬ 

ate on,1068. 

- propionate, action of, on ethyl 

phthalate, 1068. 

-propylcyanosuceinate, 588. 

-pseu&ocumylcarbamate, 241. 

-quinonednmidotetraearboxylate, 

509. 

-quinonedioximecarboxylate, 872. 

-salicyl aldehyde, melting point of, 

Trans., 551. 

* -selenocyanacetoaeetate, 726. 

- sodacetoacetate, action of ethyl 

chlorocarbonate on, 375, 377. 

-action of orthocyanobenzyl 

chloride on, 1172. 

-sodium carbamate, action of iodine 

on, 363. 

— eodomalonate, action of ethyl chlo¬ 
rocarbonate on, 375, 377. 

--action of orthocyanobenzyl 

chloride on, 1172. 

— - sodophenylsulphoneacetate, action 
of heat on, 994. 

- —*— behaviour of alkyl-halogen 

compounds with, 994. 

* -sodoquinoltetracarhoxylate, 509. 

—— suceinosuccmate, action of phos¬ 
phoric chloride on, 1179. 

-sulphaminebenzoate (ortho-), 992. 

- sulphide, platinum-derivatives of, 

230. 

--tartrate, action of potassium eth- 

oxide on, 376. 

* -tetrabromoketipate, 491. 

-tetrachloracetoacetate, 123. 

— tetraphenylsuceinate, 999. 

—— 0-thiopk enyllevulinate, 489. 

— triazoacetate, 370. 

—— tridecyllutidinedicarboxylate, 

1017. 

vinyl carbinol, oxidation of, 231. 
Ethylamine arsenious bromide, 211. 

--broin-, 1134. 

-and its derivatives, 848. 

— hydrochloride, magnetic rotatory 
power of, Trans., 713. 

—- magnetic rotatory power of, 
Trans., 690, 729. 

-properties of, 688, 

Ethylaniline, dinitro-, 600. 

—— orthamido, 600. 

- orthonitro-, and its derivatives, 

600. 

Ethylasparagine, 0-, 591. 
Ethylbenzal&oximes, a- and j8-, 607. 
Ethylbenzamide, £-brom-, 1134. 


Ethylbenzene, dispersive power of, 805i 
Ethylbenzhydroxamic acids, 1064. 
Ethylbenzoic acid, meta-, 89. 

Ethylbenzyl cyanide, 597. 
Ethylbenzylaniline, 606. 
Ethylbenzylthiocarbamide, Trans., 300. 
Ethyl-/3-chlorotetracrylic acid, a-, 488. 
Ethylcinnamaldehyde, metanitro-«-, 
984. 

Etbylcinnamylhydantom, 705. 
Ethyl-a-cyanethyl ketone, 842. 
Ethyldimethylhydroxypyrimidine, 

1007. 

Ethyldimethylindole [1' : 2 ': 3'], 259. - 
Ethyldiphenyl tricyanide, 697. 

Ethylene bases, 1166. 

-cyanide, preparation of, 227. 

- nitrate, magnetic rotatory power 

of, Trans., 684, 726. 

-solidifying point of, 821. 

Ethylene-\|/-carbamid e, 849. 
Ethylenediamine, action of, on acetyl- 
acetone, 851. 

-action of, on succinic acid, Trans., 

10 . 

Ethylenediamineluteocobalt chloride, 
352. 

Ethylenedinitroearhamide, 126. *- 

EthylenedinitrureSne, 126. 
Ethylenedisueeinamie acid, Trans., 12. 
Ethylenedisuccinimide, Trans., 11. 
Ethylene-^-methylthiocarbamide, 848. 
Ethylenephenylenediamine, 1166. 
Ethylenephenylhydrazine, a-, 138. 
Ethylenequinoline, 528. 
Ethylenequinolmequinaldine, 528. 
Ethylene-^-thiocarbamide, 848. 
Ethylfumaramic acid, 591. 
Ethylfumarimide, 590. 
Ethylhexadecylamine, 689. 
Ethylhexadecylammonium iodide, 689. 
Ethylidenediethoxyphenyl, 862. 
Ethylidenedimethoxyphenyl, 862, 
Ethylidenedimethylsnlphone, 1232. 
Ethylindene, amido-, 984. 
Etliylisobutylhydantoln, 706. 
Ethylmalonic acid, thermochemistry of, 
1097. 

Ethylmetanitraniline, action of diazo- 
tised parabromaniline on, Trans., 
428. 

Ethylmethylamine, 1018, 
Ethylmethylethylsulphine platinochlo- 
ride, 115. 

Ethylmethylhydroxypyrimidine, 1007. 
Ethylmethylpyrimidme, 1007, 
Ethylmethylsuccinic acid, symmetrical, 
959, 

Ethylnitramine, 492. ' - 

Ethylorthamidophenol, chlor-, 1220. - - 
Ethylorthotolylpyrazolammonium 
iodide, 1217. 
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Ethyloxalylacetylbenzamidine, 1009. 

Ethylparabromanilme, action of diazo- 
tised metanitraniline on, Xeans., 
428. 

- action of diazotised paranitram¬ 
line on, Tbans., 423. 

Etbylparanitraniline, action of diazo¬ 
tised parabromaniline on, Tbans., 
423. 

Efchylparatolylpyrazolammoniuin iodide, 
1216. 

Ethylphenylaeefcic acid, 597. 

Efchylphenylhydroxypyriniidine, 1007. 

Ethylphenylsenuthiocarbazide, Tbans., 
302. 

Ethylphthalimide, 141. 

-brom-, preparation of, 870. 

Ethylphtbalimidine, 141. 

Ethylpiperidylthioearbamide, Tbans., 
624. 

Ethylpyrimidine, dicbloronitro-, 1007. 

Ethyl-a-stilbazole, j8-, and its derivatives, 
163, 901. 

Ethylsuccinie acid, tbermochemistry of, 
109. 

Ethyl-a-tetrahydronaphthylamine, 891. 

-hydrochloride, paranitroso-, 892. 

Ethyl-j8-tetrahydronaphthylamine [ali- 
cyclic], 888. 

-[aromatic], 890. 

Ethyltetraphenylpyrroline, 623. 

Ethyltriphenylpyrrolinecarboxylate, 

149. 

Ethylurethane, influence of, on diges¬ 
tion, 533. 

Eucalyptus oil, spontaneous oxidation 
of 616. 

Eudidymite, 219. 

Eudiometer, new form of, 301. 

Euxanthone, synthesis and constitution 
of, 886. 

Evaporation, influence of temperature 
on, 461. 

--rapid method of, in analysis, 1246. 

Exalgine, 704. 

Expansion by heat of salt solutions, 
329. 

Explosions, gaseous, imperfect combus¬ 
tion in, 337. 


F. 

Faraday lecture, Tuans., 634. 

Eassaite, a new pseudomorph of, 23, 
Eat, beef, in lard, 659. 

—— butter-, nature of, Peoc,, 5. 

- — estimation of, in linseed-cake, 
1250. 

-estimation of, in milk, 1037* 

- formation of, in the organism, 

175. 


Fat, horse, 1076. 

-Sawarri, Peoc., 69. 

-volumetric estimation of, in milk, 

1250. 

Fats, decomposition of, by heating 
under pressure, 586. 

-solid animal and vegeta ble r com¬ 
position of, 1057. 

-specific gravities of, 801. 

-vegetable, 295. 

Eehlmg’s solution, modification in the 
use of, 1036. 

Ferment, fibrin-, nature of, 63. 
Fermentation, alcoholic, formation of 
glycerol in, 579, 1027. 

-of milk, 916. 

-of the juice of the sugar¬ 
cane, 915. 

- of galactose, arabinose, sorbose, 

and other sugars, 480. 

Fermentations, acetous and lactic, in¬ 
fluence of artificial gastric juice on, 
1227. 

Ferments, action of, 566. 

- fate of certain, in the organism, 

178. 

-unorganised, 515. 

Ferric chloride, absorption-spectrum of, 
Peoc., 14. 

-action of, on lead sulphide, 

947. 

-and. potassium iodide, reac¬ 
tion between, 1113. 

-compounds of, with nitric* 

oxide and nitric peroxide, 834. 

-metaphosphate, 757. 

— orthotitanate, 948. 

-potassium thiocyanates, 1129- 

-sulphate, reduction of in volume¬ 
tric analysis, 1248. 

Femcyanides, 950. 

Ferrous hydroxide, crystallised, 1115. 

- sulphate, action of, on various 

soils, 436. 

Fescue, various leaved, analyses of, 
107S—1082. 

Fesstuca heter&pkylla, analyses of, 1078— 
1082, 

Fevers, infectious, relation of ptomaines 
to, 1026. 

Fibrin, action of saline solutions on, 
787. 

- products of the action of super¬ 
heated steam on, 910. 

Fibrin-ferment, nature of, 63* 

FichteUte, 614, 714. 

Field experiments at Grignon in 1888, 
541, 

Field newly laid down to permanent 
grass, history of a, 920, 

Filicie acid, 54, 276. 

— -—- constitution of, 615* 
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Filicic acid, derivatives of, 54, 

Fiorin, analyses of, 1078-1082. 

Fire, coal, blue flame produced by 
sodium chloride in a, 336. 

Fish guano, manuring with, 647. 

Flame, blue, produced by sodium chlo¬ 
ride in a coal fire, 336. 

Flashing point of mineral oils, causes 
influencing, 82. 

Flask for distilling frothing liquids in a 
vacuum, Trans., 359. 

Flax, constituents of, Prog., 155. 

-fibre, chemistry of, 742. 

Fluocerite from Osterby, 765. 
Fluorammonium-molybdic anhydride, 

Fluorene perhydride, 720. 
FluorenecarboxyHc acid, ortho-, 145. 
Fluorescein, 246. 

Fluorescence, change of, with concentra¬ 
tion, 553. 

- . evidence afforded by, of the decom¬ 

position of molecular-groups in solu¬ 
tions, 554. 

Fluorescent mixtures, chromium and 
manganese in, 2. 

Fluorine and hydrogen, heat of com¬ 
bination of, 1096. 

* -compounds of vanadium, and its 

1 analogues, 1123. 

* -estimation of, in substances decom¬ 

posable by sulphuric acid and especi¬ 
ally in natural phosphates, 74. 

* Foetal tissues, amount of iron in, 789. 
Food, influence of, on the composition 
of butter, 1023. 

-of larval bees, 1022. 

Foods, composition and digestibility of 
some, 913. 

-&e., detection of cochineal in, 324. 

-estimation of manganese in, 188. 

Forage crops, growth of, at Grignon in 
1888, 542. 

Formaldehyde and ammonia, formation 
of nitrous and nitric acids from, in 
the saliva, 1228. 

--estimation of, 1036,1250. 

—— estimation* of, by titrating with 
ammonia, 1250. 

— formation of acrose from, 4S3. 

-formation of saccharoses from, 581. 

—*— r61e of, in the assimilation of 
plants, 640. 

~-synthetical formation of, 766. 

Formamidoparatoluic acid, ortho-, 1066. 
Formic acid, concentrated, preparation 
of, 955. 

Formonitrile, heats of combustion and 
formation of, 812. 

Formosa, 584. 

Formylphenyihydrazine, Trans., 242, 
; 248* 


Francein from 1:3:4: 5-tetrachloro- 
benzene, 970. 

Frangulin, 69. 

Freezing point, apparatus for deter¬ 
mining the reduction of, 336. 

- - determination of the latent 

, heat of fusion from the reduction of 
the, 666. 

-— molecular lowering of the, of 

benzene and phenols, 101. 

-of sodium, lowering of, by the 

addition of other metals, Trans., 666. 

-— reduction of, osmotic pressure 

and electrical conductivity, relation 
between, 668. 

-points of solutions, law of, Proo,, 

149. 

-mechanical, chemical, 

and physical lowering of, Prog., 150, 
151. 

—-of sulphuric acid solutions, 

Proc., 106. 

-Baoult’s law of, 565, 566. 

Frittilaria imperialism 284. 

Fruit and beet syrups, discrimination of, 
1089. 

Fruits from the Southern States, 434. 
Fumarie acid and maleic acid, isomerism 
of, 124. 

- —... conversion of into maleic 

acid, 1146. 

-ethereal salts of, 237. 

-molecular refraction of, 198. 

--thermochemistry of, 1097* 

Fungi, colouring matters of, 919. 

—-— saccharine substances in, 740. 
Furfuraldehyde, metabolism of, in fowls, 
289. 

- preparation of, from jute fibre, 

Trans., 209. 

-reactions, 449. 

Furfuran-#-suIphonie acid, act-dibromo-, 
386. 

Furfurine, reduction of, 1192. 

Fusel oil, estimation of, in spirits, 190, 
654. 

Fusion, latent heat of, determination of 
from the reduction of the freezing 
point, 666. 


Q. 

G-adolinite, 219. 

Gadolinium, 455. 

Gaduine, 176. 

Galactose, estimation of, 1089. 

--fermentation of, 480. ' . ■ 

-molecular weight of, Trans., 463. 

Galactosecarboxylic acid, oxidation of 
589. ^ ’ . 

Galactosone, 484* 
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Galena, action of feme chloride on, 
947. 

Gallic acid, tests for, 447. 

-- thermochemistry of, 1096. 

Gallium, molecular weight of, Teaks., 
531, 533. 

Galvanic circuit, production of the cur¬ 
rent in, 556. 

* - element, chemical theory of, 456. 

-- polarisation in the formation of 

persulphuric acid, 1041. 

Gas analysis, 185. 

— -by Bunsen’s method, kaolin 

balls for, 544. 

— -technical, 924. 

- coal-, estimation of benzene in, 

190,1036. 

-disappearing in a reaction, appa¬ 
ratus for estimating, 300. 

-generator with constant removal of 

the exhausted solutions, 1048. 

--heating, 751. 

-wood-petroleum, action of sulph¬ 
uric and hydrochloric acids on, 187. 

Gaseous exchanges in plants, blood 
pigment as a gauge of, 182. 

Gases, action of, on the development of 
micro-organisms, 738. 

-atmospheric, absorptive power of 

water for, 935. 

—- behaviour of, in relation to Boyle’s 
law at low pressures, 98. 

-composition of, lecture experiments 

on, 567. 

--compressibility of, 95. 

-dissolved in water, volumetric esti¬ 
mation of, 1034. 

-electrolytic method of liquefying, 

7, 

—- evolution of, from homogeneous 
liquids, 94. 

—— imperfect combustion in explosions 
of, 337. 

— in plants, variation of, 641. 

-- lecture experiment on the volu¬ 
metric composition of, 336. 

* -mixed, behaviour of at high pres¬ 

sures, 96. 

--liquefaction of, 97. 

— occluded, effect of, on the thermo¬ 
electric properties of compounds, 
92. 

• occlusion of, by electrolytic copper, 
946. 

— solubility of, 670. 

--specific heats of, at constant vol¬ 
ume, 459. 

Gasometry, graduation of tubes for, 
301. 

Gastric juice, artificial, influence of, on 
the acetous and lactic fermentations, 
1227. 


Gastric juice, estimation of free hydro¬ 
chloric acid in, 302,1242. 

- - free hydrochloric acid in, 

734. 

-influence of chlorides on the 

composition of, 1227. 

-of crayfish, 534. 

Gehlenite in a furnace slag, 681. 

- pseudomorphs of grossular after, 

24. 

Gelatin, electrical conductivity of solu¬ 
tions of zinc sulphate containing, 
809. 

-oxidation of, with potassium per¬ 
manganate, 629. 

Geology of the district of Ri6an, 357. 
Germanium, detection of small quanti¬ 
ties of, 78. 

Germination, influence of carbonic oxide 
on, 645, 739. 

Glass, analysis of, 1246. 

-arsenic in, 341. 

—— solubility of, in water, 828. 

-testing, by colom* reactions, 549. 

Gluconic acid, preparation of, 857. 

-reduction of, 1149. 

Glucose, action of chloral on, 845. 
Glucoses, constitution of, 32. 

Glucosone methylphenylhydrazone, 484. 
Glucosyringic acid, 159. 
Glucosyringinaldehyde, 159. 

Glutaric acid, behaviour of, on heating, 
690. 

---specific heat of, 93, 94. 

—-- thermochemistry of, 1097. 

-nitrile, heats of combustion and 

formation of, 812. 

Gluten and its presence in wheat grain, 
296. 

-chemistry of, 910. 

-in wheat, 740, 919. 

Glycerin fiuitans , analyses of, 1078* 
1082. 

Glyceric acid, preparation of, Peqc., 14. 
Glycerides, fatty, stability of, 1130. 

-of butter fat, Peoc., 5. 

Glycerol, amount of, in the residuary 
liquors of brandy distillation, 735. 

—— and alcohol formed in wines, in¬ 
fluence of salicylic acid on the pro¬ 
portions of, 433. 

-—- estimatiesT of, in crude glycerol, 
748.- 

-- estimation of, in the residuary 

liquors of brandy distillation, 735. 

-estimation of, in wine, 446. 

-- formation of, in alcoholic fermenta¬ 
tion, 579,1027. 

-- isotonic coefficient of, 9. 

—— nitro-, magnetic rotatory power of, 
Teaks., 685,726. 

—— nutritive value of, 736. 



1328 


INDEX OF SUBJECTS. 


Glycerol, oxidation of, 478. 

Glycine anhydrides, substituted, 708. 
Glycocine, preparation of, 590. 
Glycocine-derivative of a-thiophenic 
acid, 239. 

Glycocine-derivatives, 143. 
Glycocinephthaloylic acid, 590. 

Glycogen. amount of, in the liver, 174. 

— formation of, from carbohydrates, 
631. 

— ■ ■■ formation of, in the organism, 174. 

— in diabetic urine, 65, 293. 

-in muscle after section of its nerve 

and its tendon, 64. 

-in the muscles, effect of muscular 

wort on, 428. 

*-influence of starvation on the, of 

the liver and muscles, 427. 

-of muscle, source of, 428. 

G-lycogenesis in icterus, 1233. 

Glycol, compound of chloral with, 689. 

-compound of monosodium glycol 

with, 367. 

—:— monosodium, alcoholates of, 562. 

-nitro-, magnetic rotatory power of, 

Teaks., 684, 726. 

Glycollic acid in suint, 178. 
Glycolyldibromorthotoluidide, 135. 
Glyeolyldiethoxyanilide, 1012. 
Glyeuronie acid, derivatives of, 377. 

- anhydride, 378. 

Glyoxalbutyhne, 119. 

Glyoxaline, isomeride of, 1214. 
Glyoxalisobutyline, 120. 
Glyoxylcyanide-a-hydrazone, 47. 
Glyoxylcyanide-aw-hydrazoxime, 48. 
Glyoxylcyanide-a-methylphenylhydr- 
azone, 49. 

Glyoxylcyanide-osazone, 47. 

Glyoxy 1 ey anide* oso tetrazone, 48. 

Gold, action of silicon on, 1125. 

—— alluvial, genesis of, 835. 

-* and silver, estimation of, in potas¬ 
sium cyanide solutions containing 
them, 189. 

—— effect of, on the freezing point of 
sodium, Tbans., 668. 

—— fine, errors in the assay of, 798, 

-molecular weight of, Teaks., 532, 

533. 

—— sodium alloys, properties of, 
Teaks., 670. 

Gramme®, source of the nitrogen of, 
640. 

Grammatite from Hordmarken, 221. 
Granites from Bi5an, 357. 

Graphite from various metals* 343. 
Grass, history of a field newly laid down 
to permanent, 910. 

Grasses, nutritive value and produce of, 

- 1077. 

Grease,, analysis of, 321 t - — - 


Grossular, pseudomorphs of, after 
Gehlenite, 24. 

Guaiacolphthalein, 1153. 

Guaiacum resin, action of ozone on, 
900. 

Guanine, amount of in various organs, 
and in fresh and fermented yeast, 
791. 

*-estimation of, 790. 

-in the excrement of spiders, 430. 

,Guano, bat’s, from Cuba, 436. 

-fish, manuring with, 647. 

Guanyl carbamide, preparation of, 951. 
Gum, animal, in normal urine, 293. 

-from Araucarias, 1236. 

-wood-, 847. 

Gums, examination of, 322. 

Gun-cotton, estimation of calcium and 
magnesium in, 1032. 

Gymnemic acid, 723. 

Gypsum aud anhydrite, relative rates of 
dissolution of, 466. 

-solubility of, 16. 


H. 

Haemoglobin, amount of, in the blood 
during inanition, 531. 

-and its derivatives in the bile, 

1231. 

-—and protoplasm, reciprocal action 
between, 629. 

-carbonic oxide-, behaviour of, 788. 

-crystallised, 1223. 

-in blood passing to and from the 

liver and spleen, 1023. 

-reduced, 530. ' 

Halogen mercuric acids, 1049. 

-oxy-acids, products of the decom¬ 
position of the salts of, by heat, 338. 

•-—— -— rate of decomposition of 

the salts of, by heat, 338. 

-salts, double, constitution of, 934. 

Halogens, influence of, on the action of 
halogens on aromatic compounds, 240, 
Hanksite, occurrence of in California, 
471. 

Harmaline, 731. 

Harmalol, 730. 

Harmine, 730. 

Harmolic acid, 731. 

Heart, effect of carbohydrates on the 
action of the, 1023. 

-reduction of oxyhsemoglobin in, 

1225. 

Heat, atomic, of chromium, 1121. 

-conductivity of mercury vapour 

for, 559. 

-conductivity of mixtures of ethyl 

alcohol and water, 459. 
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Heat, dilatation of salt solutions by, 204. 
-isotherms of a mixture of sulphur¬ 
ous and carbonie anhydrides, 750. 

-latent, of fusion, determination of, 

from the reduction of the freezing 
point, 666. 

-of vaporisation, 813. 

-of combination of hydrogen with 

fluorine, 1096. 

-of combustion, 814. 

---of acids of the oxalic and 

lactic series, 5. 

- of acids of the aromatic series, 

1096. 

-of benzene and other aromatic 

hydrocarbons, 1042. 

-of camphoric acids, 6. 

— -of camphors and borneols, 328. 

--— of carbon, 811. 

-of metaldehyde, erythrol, and 

tricarballylic acid, 668. 

---of some organic substances, 5. 

-of stilbene and the nono¬ 
naphthenes, 460. 

-of terpilene, terpin hydrate, 

and terpin, 328. 

* -of dissociation of electrolytes, 1044. 

--of dissolution of anhydrous lithium 

bromide, 1098. 

--of anhydrous lithium iodide, 

329. 

-—--of hydrated metallic salts, 

chlorides, 1043. 

-;-of sulphuric acid, Peoc., 88. 

-— of formation of alkaline carbonates 
in very dilute solution, 810. 

-of aniline dichromate, 562, 

——--of antimony hydride, 666, 

-—— of benzene and other aroma¬ 
tic hydrocarbons, 1042. 

— -— of hydrated metallic chlor¬ 

ides, 1043. 

• --of byponitrites, 980. 

--— 0 f gorhic, terebic, cinnamic, 

and atropic acids, 460. 

-- of neutralisation of amines and 

alkalis, 811. 

- of malonie acid, 857. 

-- 0 f sulphuric acid, Trans., 

323, 

- specific,of gases at constant volume, 
459. 

- of mercury, variation of with 
temperature, 750. 

• of saline solutions, 4. 

• of sea water of different den- 
sities, 666. 

-of some solid organic com¬ 
pounds, 92. 

Heating by gas, 751. 

Heats of combustion and formation of 
cyano- and nitro-camphors, 1098. 
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Heats of combustion and formation of 
nitriles, 812. 

-- of organic compounds, 

1096,1097, 

-of dissolution and neutralisation of 

phenylenediamines, 1099. 

- of formation and dissolution of 

barium malonates, 958. 

-specific, at high temperatures. 4. 

JLedera helix, constituents of, 294. 

Hederaglucoside, 294. 

Hemipinic acid, 167. 

Heptadecylene, 1126. 

Heptine from perseitol, 361. 

Heptylbenzyl cyanide, 862. 

Rerniaria hirsuta, constituents of, 
1003. 

Herman’n, 1003. 

Hexabenzoylmannitol, 1152. 

Hexadecylamine, conversion of pahnito- 
nitrile into, 688. 

Hexadecylpheneto’il, 129. 

Hexahydrofcerephthalic acids, 1176, 
1178. 

Hexahydroxyanthraquinone, dichlor-, 
405. 

Hexamethylbenzcne, heats of combus¬ 
tion and formation of, 1042. 

Hexamethylenamine, action of nitrous 
acid on, 33, 

-dibromide, 579. 

Hexamethylene, paradiamido-, 1147. 

Hexamethylenedieyanhydrin, 3148. 

Hexamethylphloroglucinol, 1153. 

Hexamethyltriamidodinaphthylphenyl- 
methane, 151. 

Hexane, diamido-, and its derivatives, 
976. 

Hexaoxymethylene peroxide, 579. 

Hexaoxymethylenediamine, 579. 

Hexethylbenzene, 41. 

Hexethyltriketohexamethylene, 247. 

Hexyl alcohol, sulphonic acid of, 121. 

-iodide, from sorbite, 841. 

Hexylacetylene, formation of from me- 
thylvalerylacetylene, 950. 

Hexylbenzyl cyanide, 862. 

HexyIdeoxybenzoin, 512, 

Hexyldiphenyl tricyanide, 698. 

Hexylene oxide, 839. 

Hexylerythrols, 226. 

Hippuramide, 286. 

Hippurie acid, action of phthalic an¬ 
hydride on, 708. 

-—action of sodium hypobromite 

on, 139. 

Hippuroflavin, 25 2. 

Hjelmite, 219. 

Homoanthranilic acid, meta-, 1065. 

Homomethylsalicylonitrile, 499. 

Homo-orthophthalic acid, 256. 
Homophthalopropylimide, 2 56. 
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Homopterocarpin from red sandalwood, 
160- 

Hornblende from Hordmarken, 221. 
Horse, change of substance in the, at 
rest and at work, 911. 

-fat, 1076. 

-sugar contents of the stomach of, 

176. 

Humic acid, 285. 

Humous substances, 285. 

Hungarian forage grass, analyses of, 
1078—1082. 

Hyalotekite from LSngban, 219. 
Hydantoln, nitro-, action of water on, 
125. 

Hydantoins, 704 
Hydra, digestion in, 287. 

Hydrargillite, 220. 

Hydrastaldehyde, 1221. 

Hydrastic acid, 1220. 

Hydrastine, 627, 908,1220, 1221. 

-constitution of, 1222. 

Hydrastinic acid, 908,1220. 
Hydrastinine, constitution of, 1222. 

— oxidation of, 627- 
Hydration versus electrolytic dissocia¬ 
tion, 1099. 

Hydratropamide, 596. 

Hydratropic acid, preparation of, 596. 
Hydratroponitrile, 596. 

Hydrazine hydrate, 340. 

-constitution of, 587. 

--^hydrochlorides, 340* 

--salts, 340, 

*—— sulphate, 340. 
Hydrazinebehzenedisulphonic acid, 
meta-, 397- 

-para-, 398. 

Hydrazinebenzeneparasulpbonic acid, 
orthamido- and orthonitro-, 881. 
Hydrazinebenzenesulphonio acid, meta-, 
397. 

Hydrazinedibromohenzenesulphonic 
acid, 398. 

, Hydrazines, action of chloroform and 
alcoholic potash on, Teaks., 242. * 
condensation-products of, with 
aldehydes, 393. 

— unsymmetrical secondary aromatic, 
containing unsaturated alcohol radi¬ 
cles, 1161. 

Hydrazobenzene, dinitro-, 1160. 

trinitro-, conversion of,into nitroso- 
dinitroazobenzene, 977. 
Kydrazobenzenedisulphonic acid, 399* 
Hy drazometaxy lene, symmetrical and 
unsymmetrical, 136- 
Hydrazonepyruvic acid hydrazide, 36* 
Hydrazones, reduction of, 975. 
Hydrazoparaxylene, 136. 
Hydrazortho-xylene, consecutive, 135. 
Hydrazortho-xylene, unsymmetrical,136^ 


Hydrazoximes, 47. 

Hydrindene, tri-isonitroso-, 1067. 
Hydrindone, a-, 1172. 

-dibrom-, 1173. 

Hydrindoneoxime, a-, 1172. 

Hydriodic acid, magnetic rotatory power 
of, Teaks., 708, 739. 
Hydrobenzamide, action of amines on, 
132. 

Hydrobromic acid, magnetic rotatory 
power of, Teaks., 706, 739. 
Hydrocarbon, C fi0 H 122 , 575. 
Hydrocarbons, heavy, estimation of, 924. 

- higher aromatic, perhydrides of, 

719. 

-of the allylene series, 840. 

-of the C„H 2 »- 2 series, 839. 

-of the diethylene series, 839. 

-solid in plants, 68. 

Hydrocarbostyrilcarboxylic acid, 1182. 
Hydrocerusite, artificial production and 
composition of, 21. 

Hydrochloric acid, action of, on the 
decomposition of chlorine-water by 
light, 1093 

-- aqueous, coefficients of vola¬ 
tility of, 337. 

--coefficient of diffusion of, 1047. 

-diffusion of dilute aqueous 

ammonia into, 1046. 

-free, estimation of, in gastric 

juice, 302, 1242. 1 / . 

--estimation of, in the 

stomach contents, 302. ■ 

--— in gastric juice, 734. 

- : - in solution, correspondence 

between the magnetic rotation and 
the refraction and dispersion of light 
by, Teaks., 758. 

-magnetic rotatory power of, 

Teaks., 703, 739. 

Hydrocyanic acid, physiological action 
of, 1232. 

Hydrodiquinoline, 905. 

Hydrofluoric acid, pure aqueous, pre¬ 
paration of, Teaks., 166. 

Hydrogen, absorption of, by metals, 558. 

-and fluorine, heat of combination 

of, 1096. 

- and nitric oxide, action of the 

electrie spark on mixtures of, 15. 

--and nitrogen, simultaneous estima¬ 
tion of, 1031. 

-bromide, formation of* 754. 

-See also Hydrobromic acid. 

-compressibility of, 8, 562. 

-- at verjhdgh pressures, 8. 

.-critical-density of, 564. 

-critical-pressure of, 564. 

-critical-temperature of, 564. 

-critical-volume of, 564. 

-.chloride. See Hydrochloric add. 
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Hydrogen fluoride, electrolysis of solu¬ 
tion of, with carbon electrodes, 559. 

-—- preparation o£ Teaks., 167. 

-- vapour-density of, Teaks., 

163. 

-See also Hydrofluoric acid. 

-iodide, formation of, 754. 

-lecture experiments with, 754. 

- - oxidation of, by oxy-acids, 

207. 

-preparation of, 14. 

-See also Hydriodie acid. 

-* occlusion of, 206. 

-oxidation of, to hydrogen peroxide, 

937. 

-p^^side and chromic acid, inter¬ 
action of, 350, 468,571. 

-chemically pure, preparation 

of, 101. 

—-estimation of, 301. 

--evaporation of, 941. 

-formation of, from persnl- 

phuric acid. 940. 

-—--formation of, on exposure of 

mixtures of ether and water to light, 
Pboc., 134. 

-naphthylamine as a reagent 

for, in the presence of sodium chlo¬ 
ride, 1242. 

-oxidation of ammonia by, 

939. 

-oxidation of hydrogen to, 937. 

-use of, in analysis, 546. 

-preparation of, 465. 

-relation between potential differ¬ 
ence and striking distance in, at dif¬ 
ferent pressures, 806. 

-sulphide apparatus, 14 

-estimation of, 437, 1031. 

--estimation of, in aqueous 

solution, 1031. 

-evolution of, in urine, 432. 

-telluride, 210. 

-unsuccessful attempts to liquefy, 

565. 

Hydrohydrastinine, constitution of, 1222. 
Hydroisopropylindole, 260. 

Hy d ronaphthaben zy lamines, 1198. 
Hydropyridio bases, synthesis of, 1073, 
Hydroquinoline, 903. 

Hydrofcerephthalic acids, 1176, 
Hydroxy-acids, behaviour of, towards 
the alkali hydrosulphides, 496, 
Hydroxyammonium nifcranilate, 497. 
Hydroxyazelaic acid, 376. 

Hydroxybenzalazine, ortho*', 393, 
Hydroxybenzaldehydephenylhydrazone, 
meta-, 251, 

Hydroxybenzaldehydephenylhydrazone, 
para-, 252. 

Hydroxybenzaldehydes, mononitrated 
and their methyl-derivatives, 1168, 


Hydroxybenzoic acids, action of iodine 
on, in alkaline solution, 1151. 
-heats of combustion and for¬ 
mation of, 1096. 

Hydroxybenzyl cyanide, para-, prepara¬ 
tion of, 1173. 

Hydroxybenzylamine, 1173. 
Hydroxybenzylidenequinaldine, para-, 
528. 

Hydroxybenzylphthalimidine, para-, 
983. 

Hydroxybenzylthiocarbimide, para-, 
1174. 

Hydroxycamphoronie acids, 158. 
Hydroxycaprylic acid, 372, 
Hydroxycinehonine and its derivatives, 
906. 

Hydroxycinnamic acids, isomeric, 990. 

-nitro-, 507. 

Hydroxycinnamylhydantoin bromide, 
706. 

Hydroxyeresyl methyl ether, 499. 
Hydroxydiethylmetadiazinecarboxylic 
acid, 686. 

Hydroxy-ay-dimethylquinoline, ortho-, 
524. 

-para-, 525. 

Hydroxydinitrodiphenylamine, 772. 
Hydroxydisulphonaphthoic acid, a-, 
719. 

Hydroxyethylacetamide picrate, 1134. 
Hy droxy efchy laniline, 1219. 
Hydroxyethylbenzamide, 1134. 
Hydroxyethyldimethylamine, /?-, 905. 
Hydroxyetbylidene-jS-naphthaquinal- 
dine, fcriehloro-, 527. 
Hydroxyethylmethylamine, 1218. 
Hydroxyethylmethylorthanisidine, 

1220. 

Hydroxyethylorfchamidophenol, 1219. 
Hydroxyethyiorthanisidine, 1219* 
Hydroxy fluorenecarboxylic acid, 146, 
Hydroxyhydroquinoxahnes, 280. 
Hydroxylamine, action of, on blood- 
pressure, 630. 

-action of, on ethereal salts, 870. 

—— action of, on tbiocarbamides, 
1165. 

—— alkyl-derivatives of, 979. 

*-benzyl-derivatives of, 500, 703. 

-constitution of, 1064. 

-reactions of, 1163. 

Eydroxylamines, isomeric monosubsti- 
tuted, 607, 609. 

Hydroxylaminesulphonates and their 
conversion into hyponitrites, Teaks., 
760. 

Hydroxymetatoluquinazoline, 1065. 
Hydroxymethylconiferin, 159. 
Hydroxymethylconiferyl alcohol, 159. 
Hydroxymethyldiethylmetadiazine, 577. 
-- isonitroso-, 685. 



\'6'6Z 


INDEX OF SUBJECTS. 


Hy droxymeth yldiphenylmetadiazine, 
578. 

Hydroxymethyltoluquinoxalme, 280. 

Hydroxymyristic acid, 956. 

Hydroxy-a-naphthahydroxamic acid, 
871. 

Hydroxy-jS-naphfchahydroxamic acid, a-, 
267. 

Hydroxy naplithaquinone anilide, 

267. 

-00-chloro-, 268. 

-nitro-, derivatives of, 1197. 

Hydroxynaphthaquinoneearbosylicacid, 
chloro-, 158. 

Hydroxy naphthaquinoneoxime, 887. 

Hydroxynaphthoic acid, a-, constitution 
of, 615. 

Hydroxynaphthoic acid, j8-, action of 
phosphorus pentachloride on, 514. 

Hydroxy-a-naphfchoic acids, chloro- and 
nitro-, 153. 

Hydroxynaphthotrichloride diethyl- 
orthophosphate, 615. 

Hydroxynaphthylphenyl, amido-deriva- 
tives of, Tbans., 124, 125. 

Hydroxy-a-naphthylphenylamine, aB- 
dichloro-^-, 268. 

Hydroxypentene, tetramido-, 770. 

Hydroxyphenylacetamide, para-, 1178. 

Hydroxyphenylaeetic acid, para-, deri- 
tives of, 1173. 

Hydroxyphenylcarbamide, 394 

Hydroxy-a-phenylcinchonic acid, ortho-, 
410. 

Hydroxyphenyldibenzyhnetadiazine, 

684. 

Hydroxy-a-phenylqninolme, ortho-, 
410. 

Hydroxy-a-pipecoline, 904. 

Hydroxypropylenedhsoamylene, synthe¬ 
sis of, 118. 

Hydroxyquinaldine methiodide, y-, 519. 

Hydroxyquinol, derivatives of, 389. 

Hydroxyquinoline, action of chlorine on, 
60. 

-mono-, di-, and tri-chloro-, 60. 

Hydroxyquinones, behaviour of, with 
mordants, 869. 

Hydro xysulphonaphthoic acid, 719. 

Hydroxysulphonebenzide, 245. 

Hydroxyterephthalic acid, reduction- 
products of, 1180. ^ 

Hydroxytolylcarbamide, w, 972. 

Hydroxytolylphenylcarbamide, w-, 973. 

Hydroxy tolylphenylfchiocarbamide, w-, 
973. 

Hydroxytriethylmetadiazine, 684. 

Hydroxytrimethylenediphthalimide, 

486. 

Hydroxytriphenylmetadiazine, 684. 

Hydroxytruxillic acid, 699. 

Hygrine, 732. 


Hyoglycholic acids, a- and /S-, 422. 

Hyoscyamine, and atropine, relations 
between, 167. 

Hypochlorous acid in alkaline solution, 
672. 

Hyponitrites, 944. 

-constitution of, Tbans., 772. 

-conversion of oxyamidosulphonates 

into, Tbans., 760. 

-heat of formation of, 930. 

Hypophosphates, 341. 

Hypophosphites, the molybdate test for, 
548. 

Hypophosphoric acid, 341. 

Hypoxanthine, amount of, in various 
organs and in yeast, 791. 

Hystazarin-compounds, 719. 

-- tetracetyloxanthranol, 719. 


L 

Icterus, 637. 

-glycogeneais in, 1233. , ' 

Imido-group, action of nitric acid on the 
hydrogen of, 1145. 

Imperialrne and its derivatives, 284. 
Inanition, amount of haemoglobin in the 
blood during, 531. 

Indene, dichlor-, 1173. 
Indene-derivatives, synthesis of, 984. 
Indigo stem, ash of, 794. , 

Indole from phenylamidoacetic acid, 
1068. 

-- preparation of, 1187. 

-reactions of, 1187. 

Tndole-aeetoxime, 3'-, 712. 
Indolecarboxylic acid, 2'-, action of acetic 
anhydride on, 712* 

Indole-derivatives, 259,1187. 

-conversion of pyrroline-deri- 

vatives into, 400. 

Indoles, 259. 

Inulin, combination of, with copper 
oxide, 1133. 

-molecular weight of, Tuans., 463. 

Inversion of cane-sugar by acids, rate of 
change in, 1103. 

Invertin, action of, on cane-sugar, 566. 
Iodides, can the mucous membrane of 
the stomach decompose, 426* 

-interaction of, with copper salts, 

Fboc., 2. 

Iodine chloride, modification of, 102. 

- chlorine, bromine, and cyanogen, 

separation and estimation of, 804. 

-detection of, inorganic compounds, 

796. 

-estimation of, 185,1086* 

-trichloride, 102. * 

—— vapour-density of, at a white heat, 
674. 
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non-pxisfceijce of, 618. 
Iodofona, action of sodium etlioxide on, 

—— oiyoBcopie behaviour of solutions 
or > g 1 benzene and chloroform, 821. 

~~ decomposition and estimation of 
by silver nitrate, 445. 

--manufacture of, 1055. 

—- molecular reduction of the freezing 
point of benzene by, 566. 
lodomercuric acid, 1050. 

Ions » absolute velocity of the, 1095. 

- electromotive activity of the, 1095. 

--free, in electrolytes, 558. 

Ipecacuanha, evaluation of, 808. 
Indio-ammonium-compounds, 352. 

iron, absorption of hydrogen by, 568. 

_amount of, in foetal tissues, 789. 

“ and aluminium, estimation of, in 
SiTl^ ° f 0810111111 anii Phosphoric 

■ and manganese, separation of, 441 
—- antunonates, 1124. 

> ~~ detection of, in oil, 44S. 

~~ detection of minute quantities of, 
m minerals, 797* 

"" 7 dissemination of sulphur and 
phosphorus through masses of, 13. 

___ dissolution of, in aqueous soda, 105. 

' TT e lectrochemical effects of magnet¬ 
ising, 92. 

—-timation of carbon in, 186, 308, 

1 “ estimation of, in cryolite* 927. 

^estimation of phosphorus in, 76, 

* estimation of phosphorus- in, in pre¬ 
sence of silicon, 1245. ^ 

- estimation of sulphur and phos¬ 
phorus in, 648. 

*— group, separation of, from calcium 
and magnesium, 441. 
r industry, analysis of the mw mate¬ 
rials and products of, 443, 

- influence of copper on the deter¬ 
mi nation of, in ferro-alloys, 798. 

-—methods of separating manganese 
and allied metals from, 309. **. 

-new sulphide of, 677.' 

-nickel sulphide, 214. 

—-* ores, estimation of titanium and 
phosphorus in, 189. 

I77T. of tile *Wkee-0obec series 
of Michigan and Wisconsin, 473. 

—- periodates, Tb^ns., 149. 

—- pm, method of rapid evaporation 
tor the estimation of silicon in, 1246, 
potassium cyanogen compound, 
new, 359. 

— potassium thiocyanates, 1129. 

~th | >r ^| ) ^ a ^ 0D °^ J nitroso-p-naph- 

VOL. LYI. 


Iron, precipitation of, by zinc oxide, 442. 

— relation of, to cobalt, as indicated 
by absorption-spectra, Pboc., 14. 

* -spectro-colorimetric estimation of, 
1247. 

~ ■ sulphate, action of concentrated 

sulphuric acid on* 347. 

~ 7 ^ ee also Ferrous and Ferric. 

Isatinie acid, quinoline-derivatives from, 
412. 

Isatoic acid, metabrom-, 996. 

--synthesis of, 996. 

Isatropie acid, 7 -, 732. 

-- acids, 395. 

, 7 7” a nd 5-, action of sulphuric 

acid on, 698. 

-anhydride, 7-, 733. 

*-anhydrides, 395. 

Isatropyl chloride, and 733 . 
IS 732 Pylcocal2ie ' P oison ous properties of, 

IsatropyleoeaYnes, 5- and 7 -, 733. 

Isatropylecognines, 8 - and 7- 733 
Xsoallylene, 29. 

-tetrabromide, 30. 

Isoamjlbenzene, amido-, 700. 

-bromination of, 241. 

- -dispersive power of, 805. 

Isoamylbromalljlamine, 118. 
Isoamjldibromopropylamine, 118 
Isoarafeinic acid, 693. 

Isoaustralene, 616. 

Isobutyl chloride, action of zinc chloride 
on^m presence of hydrogen chloride, 

' ether, secondary, 477 . 

-tertiary, 477. 

- fluoride, 364. 

:,SF eti0 rotatOTj p° wer 

— nitrite, 364. 

~ nitrate, correspondence 

between the magnetic rotation and 
th* refraction and dispersion of light 
by, Tbans., 757 . 5 

~ “ niagnetic rotatory power of, 

Tbans., 686,727. * h 

—^sulphide, platinum compounds of, < 

Isobutykmine, magnetic rotator power ' 

of, Teans., 694/731,735. 
Isobutyibenzene, amidobromonitro-, 44 

-amidonitro-, 43. * 

brom-, 43. 
diamido-, 43. 
diamidobromo-, 44. 
dibrom-, 45. , 
dispersive power of, 805. 

— influence of light on the bromina- 
tion of, 240, 

metamido-, and its derivatives, 43 
metamtro-, 43. 
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Isobutylbenzene, paramido-, derivatives 

* of, 42. 

--paramido-, properties of, 700. 

Isobutyl&ibromopropylamine, 117. 
Isobutylene cyanide, 959. ' 

IsobutylhydantoTc acid, 706. 
Isobutylhydantoinamide, 706. 
lsobutylphenol, nitro-, 43. 

Isobutyramide, 381. 

Xsobutyric acid, diiodo-, 478. 

Isocamphols, influence of solvents on the 
rotatory power of, 1206. 

Isocamphoric acid, 899. 

- anhydride, ’899. 

Isocarbopyrotritartaric acid, 385, 
Isocrotonylene dibromide, 576. 
Iso-a-jS-diben zoylcinnamene, Peoc., 138. 
Isodihydroxybehenic acid, 956, 
Isodulcitol, oxidation of, 952. 

Isolepiden, Peoc., 139. 

Isomalic acid, 377. 

Isomerism and polymerism, use of 
Raoult’s method for determining mole- ■ 
cular weights to distinguish between, 
754. _ ; 

Isomorphous mixtures, specific gravity , 
of, 931. ! 

Isonononaphthene, heat of combustion 
of, 6, 460. 

Isoperthiocyanicaeid, 227. 

Isophthalie acid, diamido-, 143. 

■-dibrom-, 143. 

-—j3-nitro-, 395. 

* ---- iiitro-derivatives of, 142. 

-thermochemistry of, 1096. 

Isopropane, nitro-, aetion of alkalis on, 

365. 

-— action of zinc ethyl on, 1127. 

Isopropyl fluoride, 575. 

-sulphide, platinum-compounds of, 

367. 

Isopropylbenzene, dispersive power of, 
805. 

--influence of light on the bromina-; 

tion of, 240. 

Isopropylbemoio acid, para-, thermo- 
chemistry of, 1096. 

Iaopropylcinnamaldehyde, metanitro-a-, 
984. 

Isopropyl deoxy benzoin, 512. 
Isopropylethylene, action of chlorine on, 
113. 

Isopropylindene, amjdo-, 984. 
Isopropylindole (3'), 259. 
Isopropylmaionic acid, thermochemistry 

Isopropyl-a-phenylcinchonic acid, para-, 

411. 

Isopropyl-a-phenylquinoline, para-, 411. 
Isoquinoline benzyl chloride, 165. 

.-methiodide, 415, 

-- phenacyl bromide, 165, 


Isoquinoline, derivatives of, 165. 
Isosuccin amide, 1143. 

Isosuccinic acid, preparation of, 1056. 

—— — specific heat of, 93, 94. 

—— acids, bromo-, electrolysis of, 1057. 
Isothiob.utaldebyde, 120, 
Isothiocyanates, Teaks., 300. 
Isothiocyanacetic acid, 414, 
Isotriaeetylquinide, 991. 
Isotrihydroxystearic acid, 6*, 956. 
Isovaleric acid, sulpho-, 35, 
Isovalerylecgonine, 283. 

Isoxylepidenic acid, Peoc., 139. 

Itaconic acid, molecular refraction of, 
198. 


Jadeite, so-eaHed, from Switzerland, 
839. 

Jaundice, biliary acids in the urine 
during, 637. 

Jequirity, prote'id poisonB of, 1026. 

Jute fibre, nitration of, Tuans., 201. 

-preparation of furfuraldehyde 

from, Teaks., 209, 

—— fibre-substance, constitution of, 
Tbans,, 199. 

K. 

Kamadte, 766. 

Kaolin balls for gas analysis by Bunsen’s 
method, 544. 

Ketazodiphenyl ketone, 1157. 

Ketipic acid, 490. 

Ketobexahydrobenzeoedicarboxylic acid, 
1181 

Kefcohexahydrobenzoie arid, meta-, 1180. 
Ketoliydronaphthalene, a-penta- 

chloro, 886. 

- tetrachloro- and jS-pentachloro-, 

269. 

Ketonaphthalene, a-dichloro-, 267. 

-hexachloro-, 270. 

—— /3-trichloro-, 267. 

-a-trichloro- and tetrachloro, 268. 

Ketone sulphites of organic bases, 234. 

" thiocyanates, conversion of, into 
oxythiazoles, 413. 

Ketones, behaviour of, towards sodium, 
781. 

-conversion of, into nitrosoketones, 

584. ^ 

-poly-, passivity of certain, towards 

hydroxylamine and phenylbydiazine, 
254. , 

-preparation of, 235. - 

-thio-derivatives of,852. 

Ketonic acids, 489* t ., ■> 
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Ketonic acid, action, of hydrogen phos¬ 
phide on, 35. 

---condensation of, with bibasic 

acids, 1146. 

----ethereal salts of, condensation 

of, with bibasic acids, 592. 

—— -- synthesis of, by the action of 

acid chlorides on propionitrile, 957* 

Ketonic acids, a-, synthesis of, 873, 

Ketonic acids, y-, 257. 

-- oxygen, substitution of the azo- 

group for, 1157. 

Ketopiperazines, 1009. 

Ketoquinoline, pentaehloro, derivatives 
of, 62. 

-- fcricbloro-, 61* 

Ketosulphides and ketosulphide acids, 
488. 

Ketoximedimethylacetic acid, 233. 

Kidney, composition of a, which bad 
undergone waxy degeneration, 536, 

Kroehnkite, 680. 


Ii< 

tactic acid in the blood, 64. 

-presence of, in pale and red 

muscle, 177. 

-fermentation, influence of artificial 

gastric juice on, 1227. 

Laetobionic acid, 485. 

Lactylcarbamide, nitro-, action of water 
on, 125. 

Lsevomenthone, 721. 

Laminaria, sugar-like compound from, 
687. 

LanarMte from Leadhills, Teaks., 92. 
Lanthanum metaphosphate, 746. 
Lapachic acid, constitution of, 999. 

---occurrence of, in bethabarra 

wood, 794. 

Lapaehone, constitution of, 1000. 

Lard, adulteration of, 659. 

- : —with cocoa-nut oil, 320. 

-oil, density and refractive index of, 

86 . 

— cotton-seed oil and beef fat in, 
659. 

•—— detection of cotton-seed oil in, 194, 
319, 320. 

Laurel leaves and berries, essential oil 
from, 1072. 

Laurel-nut oil, 541. 

Lead antimonate, 1124. 

—— compounds, aromatic, 400, 

■-ditolyl salts, 400. 

--- effect of, on the freezing point of 

sodium, Teaks., 675. 

*— estimation of, in tin-lead alloys, 
309. 

—— feiricyanide compounds, 950. 
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Lead, molecular weight of, Teaks., 531, 
533. 

—— periodates, Teaks., 149. 

-peroxide, analysis of, 387. 

-sulphide, action of ferric chloride 

on, 947. 

-- volumetric estimation of, in the 

presence of tin, 549. 

Lead-cadmium alloys, Teaks., 679. 
Leadhillite from Leadhills, Teaks., 91. 
Lead-tin alloys, Teaks,, 677. 

- - sp. gr. and composition of, 

1051. 

Lead-zinc alloys, Teaks., 678. 

Leaves, evergreen, reserve materials, 
especially tannin, in, 540. 

-rdle of tannin in, 917. 

-variations in the amount of oxygen 

in, 641. 

Lecithin in the seeds of plants, 645. 
Lecture experiment: combination of 
nitric oxide and nitrogen, 754. 

*-composition of hydrogen chlo¬ 

ride and other gases, 567. 

-decomposition of carbon bi¬ 
sulphide by shock, Teaks., 220. 

-Raoult’s law, 336. 

-volumetric composition of 

certain gaseous compounds, 336, 

-with hydrogen iodide, 754. 

-experiments with nitric acid, 672. 

Leguminosse in acid soils, 434. 

—— soluble carbohydrates in, 644. 

-source of the nitrogen of, 640. 

Lepiden, constitution of, 729. 

-Zinin’s, constitution of, Pboc., 136. 

Lepidolite, extraction of lithium from, 
344. ^ 

Leueonic acid, oximes of, and their re¬ 
duction-products, 769. 

Levels, ether, 207. 

Levulinic acid, chloro- and dichloro-, 
489. 

Levulose, rotatory power of, 479. 
Ligamentum nuchae, action of digestive 
fluid on, 912. 

Light, action of, on moist oxygen, 
Pboo., 134. 

— decoloration and recoloration of 
litmus solutions by* 199. 

-decomposition of the haloid salts 

of silver, by, 199. 

-influence of, on the action of halo¬ 
gens on aromatic compounds, 240. 

-oxidation bv nitrosocamphor in 

presence of, 1101. 

—— reiraction and dispersion of, and 
magnetic rotation by compounds con¬ 
taining nitrogen, correspondence 
between, Teaks., 750. 

--resistance to, of dyes fixed in tis¬ 
sues, 12. 


4 u 2 
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- Light, variation with temperature of the | 
velocity of, in metals, 749. j 

Lignification, chemistry of, Trans., 199. j 
Lignin, 1235. 

■ jLUiacece, presence of salicylic acid in 
certain genera of the, Proc., 122, 

Lime, absorptive power of sea sludge 
for, 1241. 

-- secretion of, by animals, 429. 

Limonene-derivatives, rotatory power of, 
1072. 

Limonenenitrolanilines, 1071. 
Limonenenitrolbenzylamines, 1070, 
1072. 

k Lxmonenenitrolpiperidenes, 1070, 1072. 
Limonenenifcrosoohlorides, 1069, lt>72. 
Linarite, from Leadhills, Trans., 93. 
Linoleic acid, falsification of oleic acid 
by, 799. 

Linseed cate, estimation of fat in, 1251. 

--estimation of oil and water 

in, 321. 

Liquefaction of propylene, allylene, and 
trimethylene, 1126. 

•Liquids, expansion of, Proc., 89. 

—*— homogeneous, evolution of gases 
from, 94. 

-—— molecular, volumes of, 666, 

-volatile, elementary analysis of, 

1088. 

Lifchia, heat of neutralisation of, 811. 
Lithium antimonate, 1124. 

-—* bromide, anhydrous, heat of dis¬ 
solution of, 1098, 

—— chlorate, decomposition of by heat, 
338. 

— effect of, on the freezing point of 
sodium, Trans., 675. 

-extraction of, from its minerals, 

344. 

——- iodide, anhydrous, heat of dissolu- 
♦ tion of, 329. 

-—— molecular weight of, Trans., 530, 
533. 

1 --molybdate, combination of, with 

tartaric acid, 860. 

-perchlorate, decomposition of, by 

heat, 339. 

Litmus purification of, 1086. 

--- solution, decoloration and re- 

coloration of, by light, 199. 

-tincture of, decoloration of, in 

closed vessels, 67. 

Liter, haemoglobin in blood passing to 
and from, 1023, 

-influence of arsenic and antimony 

on the glycogenic function and fatty 
degeneration of the, 537. 

* - influence of starvation on the 

glycogen of, 427. 

' — post-mortem formation of sugar in 
' the, 176, ‘ . - 1 


Logwood extracts, testing, 1091. 
Lucerne, analyses of, 1078—1082. 

-insoluble carbohydrate in, 643. 

Lupine seeds, fat from, 296. 

Lustre, metallic, 206. 

Lutidone methiodide, 520. 
Lycopodium, acidB from, 1059. 

—— spores, constituents of, 741. 


M, 

Mace oil, 1072. 

Magenta, test for, in wine', 655. 

Magnesia, precipitation of, 1087. 
Magnesium, action of ammonia on, 345. 
-aluminium, and calcium, separa¬ 
tion of, 652. 

—— molecular weight of, Trans., 531, 
533. 

-molydbate, combination of, with 

tartaric acid, 859. 

-potassium bromide, 827. 

-* silicide, preparation of, 342. 

-spectrum of, 89, 

Magnet, action of a, on chemical action, 
9. 

Magnetic rotation and the refraction 
and dispersion of light by compounds 
containing nitrogen, correspondence 
between the, Trans., 760. 

-rotatory power of ammonium salts 

and amines, Trans., 680. 

- 0 f hydrochloric, hydro- 

bromic, and hydriodie acids, Trans., 
702, 739. 

----of nitrogen-compounds, 

Trans., 680. 

Maize as dry food and as silage, 748. 

-—- cane-sugar from, 918. 

-silage, 743. 

Malachite green, 260. 

Maleic acid, action of, on aniline, 124. 

—r-and fumarie acid, isomerism 

of, 124. 

--conversion of, into fumarie 

amid, 1146. - f ' 

-— ethereal salts of, 237. 

— --molecular refraction of, 198. 

— -- thermochemistry of, 10197. 

Maleinanil, 124. 

Maleinimkie, derivatives of, 384. 

Maleinmetliylimide, dibromo-, 57. 

Malic arid, action of, bn ammonium 
molybdate, 3147, ’ 1 • )■** * > 

Maionic acid, action of phosphoruspenta- 
chloride on, 958. , , * v *J /■ 

-behaviour of, on h heating, 

, 690. . , ri,;> v- 

-heat-, of combustion of. 
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Malonic acid, heat of neutralisation of, 
857* 

-specific heat of, 93, 94. 

-thermochemistry of, 5, 857, 

1097. 

-nitrile, heats of combustion, and 

formation of, 812. 

Malt residues, formation of arabinose 
and xylose from, 480. 

Maltobionic acid, 1132. 

Maltodextrin, molecular weight of, 
Teaks., 465. • 

Maltose, oxidation of, 1132. 

Mammalian red corpuscles, stromata of, 
1231. 

Man, influence of saline materials on 
, gaseous metabolism in, 533. 

Mandelie acids, nitro-, preparation of, 
508. 

Mandragora, alkaloids of, 1074, 1222. 
Mandragorine, 1074, 1222. 

Manganese and iron, separation of, 441. 

-antimonate, 1124. 

-degree of oxidation of, in fluores¬ 
cent mixtures, 2. 

-: detection of, 653. 

— i1 — error in separating, from much 
lime, 1087- 

--- estimation of, by means of hydro¬ 
gen peroxide, 443. 

-- estimation of, in foods, 188. 

-estimation of zinc in the presence 

of, 549, 

-molecular weight of. Teaks., 532, 

533- 

t -molybdate, 760* 

--oxalate. 957. 

-oxides, formation of deposits of, 21. 

---formation of, in the wet way, 

829, 

--peroxide, decomposition of potas¬ 

sium chlorate by heat in presence of, 
Teaks., 184 

r-separation of, from the sesquioxide 

group and phosporio acid, 309. 

-sulphides, 677. 

Manganese-epidote from Sweden, 221. 
Manganophyll from L&ngban, 221. 
Manganous carbonate, action of air on, 
830* 

--salts, titration of, with potassium 

manganate, 798. 

Mannitol, benzoic acetals of, 233. 

——- combination of, :with aldehydes of 
the acetic series, 580. 

-combination of, with copper oxide, 

1133. 

-from fungi, 740. 

Mannose, 480, 687- 

,- action of hydrocyanic acid on, 

482. 

—— constitution of, 483. 
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Mannosecarboxylic acid and its deriva¬ 
tives, 482. 

--reduction of, 1149. 

Mannosehydrazone, 481. 

Manure heaps, calcium sulphite as a 
preventive of loss of nitrogen in, 
184. 

-value of basic slag as, in comparison 

with soluble phosphate and bone meal, 

299. 

Manures, estimation of ready formed 
nitrogen in, 649. 

-formation of, 739. 

Mammal value of several marine pro¬ 
ducts, 1085. 

Manuring experiments on heavy soil, 

300. 

-of barley, 743. 

-of cereals with phosphates, 1242. 

-of rice, 646. 

-with fish guano, 647. 

Marble, solubility of, in sea water, 682. 
Margarin, detection of, in butter, 318. - 
Matter, properties of, in the gaseous 
and liquid state under various con¬ 
ditions of temperature and pressure, 
95. 

Meadow grass, smooth stalked, analyses 
of, 1078—1082. 

Meconarceine, 906. 

Melamine, formation of, 951. 

Melanuria, urine in, 637. 

Melanuric acid, formation of, 954. 
Melibiose, 953. 

Melitose, 953. 

Melitriose, 953. 

Mellitic acid, thermochemistry of, 1096. 
Mellityl acetate, 875. 

-alcohol, 875. 

—— chloride, 875. 

Menthene, transformation of terpilene 
into, 276. 

Menthol, constitution of, 723. 

- specific rotatory and refractive 

powers of, 453* 

Menthone, 721. 

Mercaptan, amido-, 870. 

Mereaptans, reagents for, 655. 
Mercaptophthalimide, 870. 
Mereaptothiazoline, ft-, and its methyl 
ether, 849. 

Merourammonium chloride mereuri- 
chromate, 1120. 

;- chlorides, properties of, 570, 827. 

* -hydroxide, hydrate of, 347. 

'-salts, 347. 

Mercuric acids, halogen-, 1049. 

—— antimonate, 1124. 

—chloride and chromates, com¬ 
pounds of, 1120. 

• --— volumetric estimation of, 78, 

-chlorothiocyanate, Teaks., 50, 
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Mercuric cyanide, action of copper salts 
on, 359, 

Mercurous salts, action of ammonia on, 
675. 

--— action of soda on, 346. 

Mercury, action of silicon on, 1125, 

— and copper, electrolytic method of 
separating, 797. 

-compounds, ammoniacal, 347. 

-detection of, 651. 

--in minerals, 797, 

-dipentamethylphenyl, 876. 

-effect of, on the freezing point of 

sodium, Teaks., 672, 

- -electrical resistance of, 201, 202, 

-electrolytic detection of, 441, 

—— estimation of, 927. 

--oxychlorides, 1050. 

r-purification of, 17. 

-salicylates, 1062. 

--salts, action of sodium thiosulphate 

on, 1108. 

-- solid, electrical conductivity of, 

557. 

—-—- vapour, conductivity of, for heat, 
559. 

■-vapour-density of, at a white heat, 

674, 

•-variation in the specific heat of, 

with temperature, 750. 

-volumetric estimation of, 1246. 

Mesaconic acid, molecular refraction of, 
19S. 

Mesaconilic acid, 1174, 

Mesityl oxide, nitroso-, 585. 

Mesitylenic acid, thermochemistry of, 
1096. 

Mesocamphoric acid, 898, 

Metabolism, gaseous, in man, influence 
of saline materials on, 533. 

--in man, influence of ethyl alcohol 

on, 288. 

--of acetanilide in the human body, 

289. 

-of furfuraldehyde in fowls, 289* 

--proteid in man, 174. 

--- influence of urethane, par¬ 
aldehyde, antipyrin, and antifibrin 
on, 534, 

Metacetone, nonexistence of, 487, 
Metadiazines, 1006, 

Metaformaldehyde, 369, 

Metahemipinio acid, 167. 

Metal and its salt, contact potential of, 
661. 

-masses of, dissemination of sulphur 

and phosphorus in, 13, 

Metaldehyde, heat of combustion of, 

668 . 

Metallic lustre, 206. 

— sulphides, 877. 

Metals, absorption of hydrogen by, 56$. 


Metals and acids, interaction of, Teaks., 
361 j Pboo., 66. 

-apparatus for the electrolytic esti¬ 
mation of, 548. 

-electrolytic polarisation by, 663. 

-heavy, acid character of the salts 

of, 569. 

---affinity of, for sulphur, 468. 

-lowering oi the freezing point of 

sodium by the addition of, 666. 

-mechanical properties of, in rela¬ 
tion. to the periodic law, 105. 

-method of investigating the dis* 

solution of, in acids, Teaks., 361. 

■■■■ molecular weights of, Teaks., 521. 

-positive, effects of various, on the 

change of potential of a voltaic couple. 

201 . 

— spectra of, 1. 

-variation with temperature of the 

velocity of light in, 749* 

Mefcamorphie and plutonio ropks at 
Omeo, 222. 

Metaphosphates, molecular weight of, 
674. 

Metaphosphoric acid, rate of transfor¬ 
mation of, 671. 

Metasaccharic acid, 590. 

Mefeastahnic acid, behaviour of, to bis¬ 
muth and iron oxides, 1052. 

- -- & e at of neutralisation of, 

833. 

Metatungstic acid, 832. 

Meteoric iron from Portugal, 839. 

-irons, 358. 

Meteorite at Eagle Station, Kentucky, 
765. 

-from Kovo-Urei, 224. 

Meteorites from Ockansk, 358. 

-of Shalka and Manbhoom, 574. 

Methsemoglobin, estimation of, in pre¬ 
sence of oxyhemoglobin, 660. 
Methronie acid, 592. 

Methane and nitric oxide, action of the 
electric spark on mixtures of, 15. 

-- bromonitro-, action of zinc ethyl 

on, 1128. 

— estimation of, 924. 

-nitro-, action of ammonia on, 

365. 

*- — action of zinc methyl on, 

113. 

--magnetic rotatory power of, 

Teaks., 887. 

Methenylphenylazidine, 1164, 

Methose, 583. 

Methoxybenzaldehyde, orthonitro-, 989, 
Methoxybenzaldehydes, nitremeta-> the 
four isomeric, 1169. 
Methoxybenzaldoxime, para-, 254, 
Methoxybenzenylacetylamidoxime, 
para-* 254. 
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Methoxybenzenylamidoxime,, ortho-, 
255, 

--para-, 254. 

-ethyl ether, 254. 

MethoxybenzenylazoximebenaenyP,. 

ortho-, 255. 

--para-, 254. 

Methoxybenzenylazoxiinepropenyl - a> - 
carboxylic acid, para-, 255. 
Methoxybenzenylethenylazoxime, para-, 
254. 

Methoxybenzenylethylideneimidomme* 
para-, 254, 

Mefchoxybenzeuylimidoximecarbonyl,. 
para-, 254. 

Methoxybenzoic acid, nitro m eta-, 1169,' 
1170. 

Mefchoxybenzonitriie, ortho-, 255.. 

-para-, 254. 

Methoxybenzoylbenzenylamidoxime,. 
para-, 254. 

Mefchoxybenzyl cyanide, para-, 1173. 
Mefchoxycinnamaldehyde, nitro-, 990. 
Methoxycinnamie acid, orthonilro-, 989, 
Methoxykitidine, 520. 
Mefrhoxynaphthalenesulphonie acids, 
Pego., 73. 

Metboxyphenylacetamide, para-, 1173. 
Methoxyphenylacetie acid, parabromo-, 
1174. 

Methoxyquinaldine methiodide, 7-, 520. 
Mefchoxyquinol, 390. 

Methoxyquinone, derivatives of, 389, 
390. 

Methoxyqmnoneanilide, 389. 
Methoxyquinoneaniside, 390. 
Mefchoxyquinoneortho-xylidide, 390, 
Methoxyquinonetoliiidides, 390. 
Methronic acid, identity of, with 
sylvanecarboxyacetic acid, 126. 
Methyl aeetyIcarbamate,. 1144. 

-acetylenedicarboxylodiazoacetate, 

—t alcohol, estimation of acetone in, 
313. 

■-— estimation of, in wood spirit. 

84. 

-physical properties of, 578. 

* -- allyl carbinol, oxidation of, 23L 

--benzilate, 885. 

--bufcyrylearbamate, 1144. 

—— carboxycarbamate,1144. 

* -cocaylbenzoylhydroxyacefcate, 420, 

cyanide, dimolecular, 683. 

---polymeride of, 113, 

-cyanomalonate, 859, 

--aiazoacetate, action of, on ethereal 

salts of unsaturated acids, 694. 

* -dichloroterephthalate [para-], 

1179. 

* -dimethamidobenzoate, para-, 512, 

— ‘dimethylcarbamate, 1144, 


1 Methyl dinitrophenylacetateazonaphtha- 
lene, 506. 

: -dinitrophenylacetteteazotoluene, 

506. 

-dinitrophenvlacetateazo-xylene, 

506. 

-ethyl pyrotritartrate, 385. 

-ethylenediamidoformate and its 

nitro-derivatives, 124. 

, -fluoride, 364, Teaks., 110. 

1 -— action of chlorine on, Teaks., 

111 . 

-hydrocarbostyrilcarboxylate, 1182. 

-hydroxyphenylacetate, [para-], 

' 1173. 

-iodide, action of, on sodium arsen- 

ite, 363. 

-a-methyl- 3-ehlorotetracrylate, 488. 

—— a-m ethyl-^-ethoxy tetracry late, 488, 

--methylnitrocarbamate, 1145. 

-methyloxamate, 1145. 

-methylphenylacetate, [meta-], 255. 

-a-mefchyl-/3-propioxytetracrylate, 

’488. 

-nitrate, magnetic rotatory power 

of, Teaks., 682. 

-nitroisosuceinate, 1143, 

-nitro malonote, 1143. 

-nitrosoparadimethamidobenzoate, 

512. 

-pentamethylbenzoate, 876. 

-pentamethylenediamidoformate, 

492. 

-- penfcamethylenedinitramidofor- 

mate, 492. 

-penframethylphenyl ketone, 875. ^ 

-phenylcarbamate, sulphonie acid 

of, 144. 

-pyridyl ketone, 623. 

-pyrotritartrate, 384. 

-salieyl aldehyde, melting points of, 

Teaks,, 550. 

-sulphaminebenzoate, [ortho-], 992. 

-sulphide, platinum-compounds of, 

229. 

-trhnethylaescidate, 256. 

-trimethylenediamidoformate, 492. 

-trimefhylenedirutramidoformate, 

492. 

-trinitromethylmtramidophenate, 

1154. 

! -/8-fcruxillate, 1194. 

Methylacetanilide, 704. 
Methylacetyltetrahydrobenzene* ortho-, 
Peoc,, 144. 

Methylamidomethylnifcramidobenzene, 
trinitre-, 1154. 

Methylamine, heat of neutralisation of, 

- Sil. 

! --properties of, 688. 

Mefchylamylacetylene, hydration of, 
227. 
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Methylanhydroecgonine' * methiodide,' ' 
170. | 

Methylaniline, estimation of, 1038. 
Methylarabiimse, 952. 

Methylarsen disulphide, -SOS. 

Methylbenzilidine chloride, conversion 
of, into triphenylbenzene, 998. 
Methylbenzoylenecarbamide, a- and y-, 
610. 

M e thylbenzylbrom obenneneazam - 
monium iodide, 503. 
Methylbenzylthiocarbamide, Teaks., 
619. 

Methylbromodiketohydrindene, 1068. 
Mefchylcolchicine, 282. 

Methyleoumaric acid, orthonitro-, 989. 
Methylcyanacetophenone, ortho-, 874. 
Methyldeoxybenzo’ins, isomeric, 883. 
Methyl- or w-diacetylpentane, Teaks., 

346. 

Methyldiethylmetadiazine, amido-, 577. 
Metliyldihydroparvoline, 59. 
Meth\ldihydropentene methyl hetone, ' 
Pboc., 142. 

Methyldihydropentenedicarboxylic acid, 
Prog., 142. 

Methyl-a-y-diketohydrindene, 1068. 
Methyldioxindole, Teaks., 8. 

Methyl--^ -dioxythiazole, v-, 414. 
Methyldiphenyl tricyanide, 696. 
Methyldiphenylmetadiazme, amido-, 
578: 

Methyl-3-diphenyl-5-phenylpyrrolidone } 
1-, Proc., 140. 

Methyl-3-diphenyl-5-phenylpyrrokme, 

1-, Proc., 140. 

Methylene chlorofluoride, Teaks., 112. 

-iodide, action of sodinm ‘ethoxide 

on, 363. 

Methylene-blue group, 775. 
Methylenedimethylsulphone, 1232. 
Metliylethylacraldehyde, action of am¬ 
monia on, 120, 

—action of sulphurous acid on, 121, 
Methyletliylene-d/-thiocarbamide, 849. 
Methylethylhexamethyiene, formation 
of, Proo., 143. 

Methylethylisopropylmetadiazine, 
amido-, 578. 

MethylethyJmalome acid, thermo¬ 
chemistry of, 1097. 

Methylethylpentamethylene, Proc., 
143. 

Methylfurfuraldebyde, 695. 
Methylglutarie acid, thermochemistry 
of, 1097. 

Methylglyoxal-aai-hydrazoxime, 47. 
Methylglyoxaline, 867. 

Methylglyoxal-a w-m ethylpheny Ihy draz - 
oxime, 4$. 

, Methylglyoxalalosazone hydrochloride, 

47, . ■ - '' ...... 


Methylliexadecylbenzene, amidopara-i 
130. 

-ortho- and meta-, 129. 

-para-, 130, 

Methylhexadecylphenetoll, para-, 130. 

M ethylhexadecylphenol, 130. 
Methylhexamethylene methyl carbinol, 

- ortho-, Pboo., 144. , 
Methylhexyldiphenolmethane, 1187. 
Methylhydantoin, 1143, 

-nitro-, 1143. 

Methylhydroxythiazolecarboxylic acid, 

725. 

Methyihydroxytoluquinoxaline, di- 
bromo-, 238. 

Methylimidazole, 867. 

Methylimidazolyl methyl sulphide, 

866 , 

-mercaptan, 866. 

Methyl-y-imidofchiazolidine, v-, 849, 
Methylindene, chloro-, 984. 

Methylindole, 1'-, Teaks., 1, 
Methylisoallylene, 361, 

Methyllutidone, 519. 

Methylmalonic acid, thermochemistry 
of, 1097. 

Methyhnetanitraniline, action of diazo- 
tised parabromaniline on. Teaks., 426. 
Methylmethenyltoluylenediamine, 731. ‘ 
Methylmethronic acid, 593. 

Methyl-/* -methylamidof-hiazole, a-, 415. 
Methyknorphimethine, 217. 
MethylmOrpholine, 1218. 
Mdthylmorpholmemethylatnmonium 
iodide, 1219. 

Methylnitramine, 492. 

—- preparation of, 1144, 
Methylnitrosoacetonehydrazone, 47. 
M-et^iylorthotolylthiocarbamide, Teaks., 
621. ' 

Methylorthuramidobenzoyl, meta-, 

1066. 

Methyloxazoline picrate, 1134. 
Methyloxindole, bromo-, Teaks., 7. - 

-dibroaho-, Teaks,, 3. 

-dichloro-, Teaks., 4. > 

Methylparabromaniline, action of di- 
azotised metanitraniline on. Teaks-., 
.425, * . 

- action of diazotised paranitr- 

‘ aniline on. Teaks., 418. 

—— action of diazotised paxatoluidine 
bn, Teaks., 433. 

Methyiparaebloraniline, action of diazo- 
fcised paratoluidine on, Teaks., 436. - 
Methylparahydrozybenzoie acid, heats 
of combustion and formation of, 
1096. 1 ‘ * ’ fc , - 

Methyl^^nitramliTie, action 
azofeised parahromaniline m, Tmm.>' 

| .. • 41 & • x 4 v $ h * * 
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Methylparatoluidine, action of diazo- 
tised parabromaniline on, Tears,, 
432. 

*- action of diazotised parachlor- 

aniline on, Trans., 436. 
Methvlparatoijlfchiocarbamide, Trad'S., 
620. 

Mefchylpentamethylene methyl carbinol, 
Proc., 143. 

Methylphenantbrolines, isomeric, 520, 
521. 

Mefchylphenomorpholine, 1220. 
Methylphenylacetic acid, dinitrometa-, 
255. 

Methylphenylglucosazone, 484. 
Methylphenylhydroxypyrimidine, 1007. 
Methylphenylindole, Z : S'-, 260. 
Methyl-p-phenylselenazole-jS - carboxylic 
acid, S', 72/. « 

Methyl-a-phenylthiazole, jtt-, 724. 
Methylphenyltoluquinoxaline, 1171. 
Methylphfchalimide, 141. 
Metbylpbthalimidme, 141, 253. 
Methylpiaselenole, 785. 

Methylpseudoisatin, Tears., 5.' 
Methylpseudoisatinoxime, Tears., 6. 
Methyl pseudoisatinphenylhydrazone, 
Tears., 5. 

Methylpyrazolone, 393. 
Methylpyridinecarboxylic acid, 163. 
Methylpyromucic aeid, 695. 
Methylpyrrolidine, 2-, 1015. 
MethylpyrroUdone, 961. 
Methylpyrrolidonecarbonitrile, 1212. 
Methylpyrrohne, derivatives of, 57. 
Methylpyrroline, a-, action of methyl 
- iodide on, 728* 

Methylpyrrolinea, 2- and 3-, 1209. 
Metliylpyrryl einnamyl ketone, 2-, 
1209. 

Methylpyrrylglyoxylic acid, 57. 
Methylquinaldone, 519. 

Mefchylquinol, metiodo-, 993. 
Methylquinoline, ananitro-7-bromo-, 
728. 

Metliylquinone, metadiiodo-, 994. - 

-- metiodo-, 993. 

Methylseopoletilie acid, 256. 
Methylscopoletin, 256. 

Methylselenazole, amido-, 726. 
Methylselenazylamine, «-> 726. 
Methykelenazylamine-£-earboxylicaeid, 
n-, 727. 

Methylstilbazole and its reduction- 
. products, 162., 

Methylstfibazoline, 163. 

Methylsuccinic acid, thermochemistry 
. of, 1097. 

Methylsncemimide, 1061. 

Methvlsyringie acid, 159. 
Methyltetrahydrophenyl methyl carbi¬ 
nol, ortho-, Peoc., 144. 
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Methyltetrahydrophenyl methyl ketone, 
ortW, Peoc., 144. 
Methyltetraphenylpyrroline, 623. 
Methylthiazole, a-, 725. 

Methylthiazole, ju-, 734. 
Methyltbiazolehydroxamic oxide, 725, 
Methylthiazylamine, 414. 
Methylthiazylaniluie, <*-, 415. 
Methyltrichlorobromazimidobenzene, 
502. 

Methylurethane, 492. 

Methyluvic aeid, 594. 
Methylvalerylacetylene, formation of. 

hexyl acetylene from, 950. 

Methysticin, 278. 

Mica, artificial formation of, 25. 

—— electrolytic behaviour of, at high- 
temperatures, 664. 

Microchemical reactions, 78. 
Micro-organisms, action of gases on the- 
development of, 738. 

- action of, on certain colouring. 

matters, 67. 

--and proteolytic digestion, 64* 

Milk, alcoholic fermentation of, 916. 

-analysis, 1090. 

-boiled, digestibility of, 1225. 

— composition of, produced on 
English dairy farms, 914. 

-cow’s, citric acid in, 178. 

-specific gravity of, 915.. 

—:— estimation and detection of sodium, 
hydrogen carbonate in, 1244* 

-estimation of fat in, 1037. 

—— estimation of milk-sugar in, by the- 
polariscope, 315. 

— protelds of, 450. , ■ 

-the salts of, and their relation to 

the behaviour of casein, 634* 

-- volumetric estimation of fat in, 

1250. 

Milk-serum, analysis of, 634- 
Milk-sugar, oxidation of, 485. 
Mimetesite, preparation of, 21. 
Mineralogical notes, 24, 220, 356. 
Minerals, detection of mercury in, 797* • 

-- detection of minute quantities of 

iron in, 797. , , 

--from Leadhills, Tbans,, 91. 

-from the Douglasfiall salt mine, 

838* 

-of the Pacific coast, 472. 

-of the Tyrol, 23* 

-solubility of, in sea water, 682. 

Mineral-springs in the Admirals-garten- 
bad, Berlin, 27. 

Molasses, estimation of sugar in, 191. - 
Molecular groups in solutions, evidence 
afforded by fluorescence and absorp¬ 
tion of the decomposition of, 554. 
i—- lowering of the freezing point of 
benzene by phenols, 101. 
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Molecular refraction, 454 
-- volumes of liquids, 566. 

* -weight, determination of from the 

rise of boiling point, 933. 

-determination of the, of sub¬ 
stances in solution, especially colloids, 
Pboo., 109. 

— —— determinations from* osmotic 
pressure, 820. 

-- of aluminium chloride, 1113. 

-- —— of aluminium compounds, 

757. 

-of amylodexfcrin, Teaks., 455. 

* --arabinose, dextrose, and xy¬ 

lose, 367. 

-- caoutchouc and of other col¬ 
loids, 1207. 

--of paraformaldehyde, 369. 

-of sulphur, 340. 

-—> weights, determination of, by re¬ 
duction of the freezing point, 11. 

-- - of acids of the oleie series, 

1140. 

* -of dissolved substances, esti¬ 

mation of, 820. 

* -of polymeric compounds, de¬ 

termination or, by Kaoult’s method, 
1105. 

- — -- of some metaphosphates, 674. 

* -— of the carbohydrates, Trans., 

462. 

«r—--- of the metals, Trans., 521. ■ 

Molybdates, crystalline, 760. 

Monazite, analyses of, 217. 

-* as a secondary constituent of rocks, 

573. 

-— from North Carolina, 356. 

Money, Manilla, analysis of, 17. 
Mordants, substances which form 
coloured compounds with, 868. 
Morphine, 905. 

--action of alcoholic potash on, 1018. 

* - compounds, cryoscopic behaviour 

of solutions of, 933. 

—* constitution of, 417, 906, 1018. 

-— in JSsoholtzia Califorwtca , 644. 

— water of crystallisation of, 417. 
Morpholine, 1218. 

Morrhuie acid, 170. 

Morrhuine, 63, 

Mortar, ancient, from a Koman wall in 
London, 16. 

Mules, digestion in, 533. 

Muscle, amount of urea in, 914. 

-- effect of muscular work on the 

glycogen of the, 428. 

*—— fibres, sarcolemma of, action of 
digestive fluids on, 913. 

--glycogen in the, after section of its 

nerve and its tendon, 64. 

— influence ‘of starvation on the gly- 

/*/\i»Ar» /vf ASV7 


Muscle, pale and red, presence of lactic 
acid in, 177. 

— pigments, 633,1231. 

—— source of the glycogen of the, 429. 
Mussel shells, mammal value of, 1085. 
Mustard oil, density and refractive 
index of, 86. 

-white, ethereal oil of, ll73v 

Myohsematin, 1024, 

Mi/ op o rumpledycarr/pum, resinof^TRANS., 
665. 

Myosin, 423,530. 

Myosinoses, 423\. 

Myristic acid, amido-, 9561 

-anilido-, 957. 

-Brotno-, 956. 

-aldehyde, 1017. 

Myrtle, oik of, 616. 

Myxcedema, I79v 


m 

Naphthabenzaldoxime, 1'200. 
Naphthabenzylideneanilme, 1399. 
Naphthabenzylidene-a-naphthyJ&mine, 
a-, 1399. 

N aphthabenzylideneorthotoluidine, a-, 
119% 

Naphthabenzylideneparatoluidinei. a*, 

1199. 

Naphthaeinnamene, cc-, 1200. 
Naphthacmnamie acid, 1200. 
Naphthaglycollie acid, <tr, 1200. 

--nitrile^ a~, 1200l 

Naphthahydroeinnamie acid, dibrom-a-, 

1200. 

Naphthaldehyde, a- t condensation-pro¬ 
ducts of, 1199. 

Naphthalene, amidoazo-, formation of 
pyridine from, 728. 

-*-preparation and reduction of* 

607. 

—— j3-chloro-a-bromo-. 614. 

- constitutkm of aa-disubsfci tilted 

compounds of, 156. 

-a- and $&-eyano, behaviour of with 

sulphonating agents, Proc., 122. 

—— crjS-dichloro-, 149. 

—- 17 -diehloro-, constitution of, Proc., 
49. 

-heats of combustion and formation 

of, 1042. , ; 

- heteronueleal «jS- and ^-di- 

derivatives of, constitution of, Proc., 
34, 48. 

— jS-iodo-, sulphonation of, Proc., 
75. ' 1 - ; 

-molecular volume of, 336. 

-a-nitro-, action of sulphuric acid 

On. 153.. 
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Naphthalene nitro-/S-chIoro, Peoc., 71. 

* -series, reduction of the azo-dyes of 

the, 270. 

Naphthalene-derivatives, formation of 
sulphones on sulphonating, Peoc,, 
121 . 

Naphthalenedisulphochloride, jS-chloro-, 
276. 

Naphthalenes, diehlorp-, 150. 

—— diehloro-, constitution of, 265. 

- disubstifcuted, from the isomeric 

chlorophenylparaconie acids, 150. 

* - a - and £-fluoro-, 990. 

* -1 .* 3-homo- and the isomeric 

hetero-ajS-dichloro-, Peoc., 5. 
Naphthalenesulphonic acid, 7-amido-, 
154 

* -<■— £-amido-, and its derivatives, 

155. 

— --2 : l'-bromo-, 894. 

* - 2 : 3'-bromo-, 894 

— - --/3-chloro-, 54. 

-1: 4 / -fluoro-, 1001. 

Naphtbalene-£-sulphonic acid, nitration 

of, Peoc., 17. 

—— - sulphonation of, Peoc., 

10. 

Naphthalenesulphomc acids, /S-bromo-, 
894, Peoc., 118. 

-a-chloro-/3-amido-, isomeric, 

Peoc., 36, 48. 

-j3-iodo-, Peoc., 119. 

---a-nitro- and a-amido-, 154. 

Naphtbapiaaelenole, 786. 
Naphthaquinaldine, and its deriva¬ 
tives, 525. 

Naphthaquinolinecarboxylic acid, /?-, 
526. 

Naphthaquinolines, octohydro-deriva- 
tives of, 518. 

Naphthaquinolinesulphonic acid, j$-, 
oxidation of, 527, 

Naphthoquinone-anilide, andidonitra-, 
266. 

— chloride, 267. 

-— -- a-ehloro- and dichloro-jS-, 

268. 

——-^chloro, -5-, 267. 

-a-chloro-#-, 267. 

-- a#-ehloronitro-#-, 266. 

-dichloranilido-, 149. 

-a£-dichioro-, 149. 

Naphthaquinonecarhoxylic acid, di¬ 
ehloro-, 152. 

Naphthaqmnonedichlorodiimide, 614. 
Naphtharesorcinol, chloronitroso-, 887, 

— hydrochloride, diamido-, 1198, 

-nitroso- and dinitroso-, 887, 

Naphthilbenzil, a-, 147. 

Naphthionic acid, nitration of, 513, 
Naphthoic acid, a-, amido-, chloro-, 

nitro-, and imido-derivatives of, 162. 


Naphthoic acid, a-, #-chIoro-, 514. 

-chloronitro-, £1:1': 4T\, 53# 

-dichlor-, 52. 

-nitro-, 52. 

—-trichlor-, 52. 

-acids, 52,152. 

-chloro-«-, £l : 4£{ and £1 .* l^, 

52. 

-th erm och emiatry of, 1096. 

-trichloride, jd-chloro-, 514. - 

Naphthol, amidothio-, 155. 

-dichloro-a-, 265. 

Naphthol, action of chlorine on, 265, 

886 . 

-action of halogens on, Peoc., 71. 

-a-amido-, identification of, Tbans., 

120 . 

-hromo-derivatives of, Peoc., 71. 

-chloro-, Peoc., 72. 

-chlorobromo-, Peoc., 72. 

-aa-dichloro-, 266. 

-ajS-dichloro-, 266, 

-oxidation of, 1001. 

-sulphide, 404. 

-trichloro-, 267. 

Naphtholactone, chloro- and nitro**, 
153. 

Naphtholbidiazobenzene, a-, 152. 
Naphthol-a-disulphonic acid, j8-amido-, 
273. 

-£B-acid], constitution 

of, 515, 

Naphthol-y-disulphonic acid, amido-^-, 
273. 

Naphtholdisulphomc acids, a-, 718. 
Naphthols, action of iodine on, in alka¬ 
line solution, 1151. 

-chloro-, 150, 

Naphtholsulphonic acid, diamido-, 515. 
Naphtholsulphonic acid, bromo- and 
chloro-derivatives of, Peoc., 72. 
Naphthol-a-sulphonie acid, 275, 515, 
714 

-—- amido-, 271. 

--constitution of, 515, Peoc., 

8 . 

Naphthol-jB-sulphonic acid, amido-6-, 
272. 

Naphfchol-y-sulphonic acid, amido-#-, 
272. 

Naphthol-?-sulphonic acids, amido-#-, 
272. 

Naphtholsulphonic acids, a-, 717. 
Naphtholsulphonic acids, isomeric, aa-, 
157. 

Naphtholtrisulphonieacid, a-, 7l8. 
Naphthostyril, chloro-, 153. 

-derivatives of, 52, 53. 

Naphthostyrilquinone, 53. 
Naphthostyriltoluquinoxaline, 53. 
Naphfchosultones, 157. 
Naphthotrichloride, chloro-, 615, 
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Naphtlioylnaphthostyrils, a- and /S-, 53. 
N,aphthyl sulphides, ct- and 715. 
Naphbhylamine, a-, dichloro-, 265. 
Naphbhylamine, 0 -, products of the sul- 
phonation of, 100,105, Teans., 35. 

--the isomeric sulphonic acids 

t of, Teans.,, 33. 

Naphthylaminebidiazobenzene, a*, 352. 
Naphthylaminedisulphonie acids, 

276. 

Naphthylamine-a-sulphonic acid, 
constitution of, 514, 718. 
Naphthylaminesulplionie acid, Bron- 
ner’s 0 -, acids formed by displacing 
NH 2 in, by halogens, Peoc., 74. 

-- - - action of fuming sul¬ 
phuric acid on, 275. 

Naphfchy laminesulphonic acid, nitro-, 
514. 

-acids, isomeric, ««-, 156. 

Kaphthylaminesulphonie acid, from 
0 -naphthols ulphonic acids, Teaks., 37. 

-- properties of the four, 

Teaks., 36. 

NaphthyIcyanamide, a-, 1165. 
IJTaphthylenediamine, 1 si'-, 717, 

-2: 2'-, preparation, of, 893. 

Naphthylenediammes, 1:2- and 1:4-, 

« hydrogenation of, 892, 
Naphthyienediamine-jS-sulphonie acid, 

: ortho-, 274. 

Naphthylenediamme-y-sulphonic acid, 
t ortho-, 274. 

N aphthy lenediamine- sulphonic acid, 
ortho-, 274. 

Naphthylenediphenylcarbamide, 892. 

N aphthylenediphenyldithiocarbamide, 
892. 

Naphthylglycine, a-, 1015. 

Naphthy lglycinenaphthylamine, j8-, 
1199. 

Naphthylgly cities, a- and and their 
derivatives, 1199. 

IT aphthylhydroxythiocarbamide, a-, 

, , 1165. 

Naphthylosazoneglyox&lcarboxylie acid, 

, , <%-, 238. 

Napi i thylpropionic acid, a-, 1200. 

' Narceine meconate, 906. 

Narcotine, 417. 

Natrolite, analysis of, 219. 

Nickel and cobalt salts, relative absorp¬ 
tion of, by animal organs, 538. 

^—---— separation of, 1116. 

— -■— separation of, in the form of 

nitrites, 188. 

-atomic .weight of, 759. 

—— compound nature of, 349, 1114. 

— estimation of, 678,802. 

-hydroxide, 1115. 

-hypophosphate, 341, 

—:— iron sulphide, 214. 


Nickel ore, platiniferouB, from Canada/ 
835. 

— orthosilicate, 832. 

— periodate, Trans., 151. 

-peroxide, 678. 

— presence of another element in, 
349, 1114. # 

- separation of from cobalt, 653, 

747, 

— separation of zinc from, 652. 

—- sodium hypophosphates, 341. 

-subsulphide, 831. 

-ultra-violet Bpectrum of, 89. 

- volumetric estimation of, 747,' 

1033. 

Nicotine acid tartrate, 730. 

- specific rotatory and refractive 

powers of, 453. 

Nile, fertilising properties of the water 
Of, 646. 

Nibramines -and their preparation, 492. ' 
Nitrates, absence of, in forest trees, 541. 

-- action of superphosphates on, 72. 

—— detection of, in soils, 547, 649. 

-- estimation of, by Kjeldahl’s 

method, 308. 

- estimation of, in natural waters, 

312,438. 

- estimation of nitrogen in, by 

Ejeldahl’s method, 547, 746. 

- 1 ethereal, correspondence between 

the magnetic rotation and the refrac¬ 
tion and dispersion of light by, 
Teaks., 756. 

-magnetic rotation of, Teaks., 

682, 724. 

--formation of deposits of, 680. 

-formation of, in soils of different 

degrees of fertility * 70. 

—— in soils, source of error in the 
estimation of, 438, 

-in the rain of tropical districts, 

923. 

-resorcinol as a test for, 75. 

Nitration, 387. # 4 

Nitric acid, absence of, in wine-must,’ 
541. . 

-amount of, in the*rain-water 

at Nothamsted, Teaks., 537. 

-- and nitrous acid, formation 

of, by the evaporation of water in p 1 e k 
sence of soil and alkalis, 183. 

coefficient of diffusion of, 

1047. 

■ conditions of action of, 1109, 

• effect of carbamide on the- 
aetivity of, 1109. 

-— estimation of ? in rain-water, 

TEAtfS., 544. * 

--- formation of, in the * saliva, 

from formaldehyde and l ammonia, 
,1228. * • . - -i/rilh, 
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Nitric acid, lecttire experiments with, 
672. 

-magnetic rotatory power of, 

Teaks., 680, 724. 

-anhydride, 341. 

- oxide, decomposition of, in contact 

with water and potash, 15. 

-mixtures of, with hydrogen, 

with methane, &c., action of the elec¬ 
tric spark on, 15. 

Nitrification of ammonia, 1239. 

Nitriles, 254. 

-aromatic, 596. 

-di- and tri-molecular, 577. 

-polymerides of, 577, 684. 

Nitrites, action of, on blood pressure, 
630. 

-alkaline, preparation of, 825. 

- ethereal magnetic rotation of, 

Teaks., 686, 727. 

--presence of, in plants, 295. 

--use of ammonium acetate in de¬ 
tecting, by Griegs’ reaction, 1243. 
Nitro-eompounds, connection between 
the magnetic rotation and the refrac¬ 
tion and dispersion of light by, 
Teaks., 750. * 

-magnetic rotation of, Teaks., 687, 

t 772. 

- 0 f alcohol radicles, action of 

alkalis on, 365. 

——-of the fatty series, 1140. 

_ — primary and secondary, action 

of zinc ethyl on, 1127. 

— -— secondary and tertiary, pre¬ 

paration of, from halogen-derivatives 
of nitromethane and nitroeihane, 
1128. 

.Nitrogen, absorption of, by clay soils, 

1237. 

-absorption of, by soils, 743. 

-absorption of, in slow oxidation, 

673. 

--and hydrogen, simultaneous esti¬ 
mation of, 1031. 

-r— atmospheric, absorption of by soils, 

1238. 

— --— and vegetable soils, 1237. 

-—r behaviour of persulphurie acid 
towards, 941. 

~~— raleium sulphite as a preventitive 
of the loss of, in manure heaps, 184. 

-— comparative manurial value of the, 
in sodium nitrate and ammonium sul¬ 
phate, 436. 

—— compounds, volatile, evolution of, 
from plants and vegetable soils, 
1238. 

- compressibility of, at very high 

pressures, 8. 

. -—r- correspondence between the mag¬ 
netic rotation and the refraction and 


dispersion of light by compounds con¬ 
taining, Teaks., 750. 

Nitrogen, direct estimation of, m natural 
waters,. 551. 

-disengagement of, during putrefac¬ 
tion, 738, 739. 

-estimation of, 307. 

-estimation of, by Kjeldahi’s method, 

438, 546, 649, 925, 1088. 

- - in nitrates hy Ejeldahl’s 

method, 547, 746. 

—-in nitrate-superphosphate and 

Chili saltpetre, 185. 

-— i n organic substances, 547. 

—— :-in vegetable soils, 307. 

—:— gain of, by vegetation, 922. 

-in sputum, 1076. 

-influence of calcium sulphate and 

of clay on the absorption of, hy soils, 

1239. 

-influence of electrification on the 

absorption of, by vegetable soils, 1237’. 

-loss and gain of, in agriculture, 71. 

-loss and gain of, in soils, 745. 

- loss of, in the decomposition of 

organic matter, 638. 

-modification of KjeldahTs method 

of estimating, 796. 

- nitric, estimation of, by ferrous 

sulphate, 925. 

-of the gramme® and leguminosse, 

640. 

- organic, estimation of, 746, 796, 

1035. 

--organic, estimation of, in natural 

waters by the Kjeldahl method, 796, 
1035. 

- oxides, combinations of, with 

metallic oxides, 834. 

-source of error in the estimation 

of, by Kjeldabl’s method, 649. 

'-source of error in the estimation 

of, in substances containing halogens, 
546. 

-total, in urine, estimation of, 649.* 

— true rdle of soda-lime in the 
estimation of of, 306. 
Nitrogen-compounds, magnetic rotation 
of, Tuans., 680. 

Nitrogenous nuclei, nomenclature of 
compounds containing, 56. 
Nitroltrimetaphosphorio acid, 211, 
Nitrous acid and ammonia in potable 
water, 1234. 

---formation of, in the saliva 

from formaldehyde and ammonia, 
1228. 

-anhydride, solidification of, 1109. 

-preparation of, 569, 

Nononaphthene, heat of combustion of 
6, 460. 

Nuclein, 1021* 
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Nucleins, artificially prepared, 424. 
Nutrition, influence of, on the compo¬ 
sition of butter, 173. 

— value of glycerol in, 736. 


0 - 

Oat crops, failure of, 742. 

Oat grass, tall, analyses of, 1078,1082. 
Oats, composition and nutritive value 
of, 184. 

-growth of, at Chignon, in 1884,542. 

Obsidian, solubility of, in sea water, 682. 
Occlusion of gases by electrolytic cop¬ 
per, 946. 

-of hydrogen, 206. 

--of oxygen in pure silver, Tants., 

400. 

Ochres, 678. 

Octohydroethylstilbazole, 164, 
Octylbenzyl cyanide, 862, 
Octyldeoxybenzoin, 512, 

Octylerythrol, 362. 

GEnanthaldehyde, action of unsymme- 
trioal dialkylcarbamides on, 963. 
CEnanfckylone, 235. 

Oil, cod-liver, acid from, 170. 

—- detection of iron in, 448. 

--- earth-nut, 1058. 

—- ethereal, of white mustard, 1173. 

--fatty, of Cyperus esculentus, 1029. 

--fish-, distillation of, under pres¬ 
sure, 586. 

* -laurel-nut, 541. 

-of anise, 659. 

— - of bitter almonds, detection of 

nitrobenzene in, 552. 

* -of Daucus caroia, 277. 

— of eucalyptus, spontaneous oxida¬ 
tion of, 616. 

-of myrtle, 616. 

— of sage, 1072. 

-— of sunflower, 956. 

-of turpentine, spontaneous oxida¬ 
tion of, 615. 

Oils, action of sulphur chloride on, 
317. 

densities and refractive indices of, 
85. 

— drying, 956. 

— essential, estimation of alcohol in, 
445. 

— — - spontaneous oxidation of, 

615. 

«— ethereal, colour reactions of, 802. 
—— fatty, action of warm air on, 1130. 

-free fatty acids in, 799. 

--mineral, safety of, 82. 

--non-drying, 1058. 

— reactions of, with silver nitrate, 

1251, , . 


Oils, specific gravities of, 801. 

-vegetable fatty, adulteration of, 

316. 

Oleic acid, boiling points of, 691. 

- - conversion of, into stearic 

acid, 1140. 

--falsification of, by linoleic 

acid, 799. 

Oleo-gum-resin secreted by Araucarias, 
1236. 

Oleum Myreice acris, 1072. 

Olibene from frankincense, 1072. 
Oligoclase, transparent, remarkable 
variety of, 24. 

Olive oil, 374. 

-density and refractive index 

of, 86. 

-detection of cotton-seed oil 

in, 658. 

Optically active substances, crystalline 
form of, 1041. 

Ore deposit of Badenweiler, 27. 

Organic analysis, modifications in the 
methods of, 190. 

--—— wet methods of, 80. 

-compounds, action of nitric acid 

on, 1143. 

-action of sunlight on, 405. 

—-- detection of bromine, chlorine, 

iodine, and sulphur in, 796. 

•-influence of certain groups on 

the behaviour of nitric acid with, 
1145. 

—— -- relationships between the 

composition and absorption-spectra 
of, 1093. 

-matter, loss of nitrogen during the 

decomposition of, 638. 

--substances, estimation of nitrogen 

and phosphoric acid in, 547. 

-slow combustion of, 639. 

Organism, animal, influence of carbo¬ 
hydrates on, 1023. 

-—— synthetical processes in the, 

174. 

*-*— behaviour of sulphur in the, 432- 

-- combustion in, 937. 

-fate of certain ferments in, 178. 

Orthoelase, ferric, 357. 

~— solubility of, in sea water, 682-' 
Osmotic pressure, molecular weight de¬ 
terminations from, 820. 

--—* reduction of the freezing 

point and electrical conductivity, 
relation between, 668. 
Oxalaldehyde-aww-methylphenylhydr* 
azonedioxime, meso-, 48. 
Oxalbutylbutyline, 119. 

Oxal-^-cumidic acid, 140. 
Oxal-^-cumidide, 140. \ < 

Oxaleneanilidoximeamidoxime, 1142. 
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Oxalefchylbutyline, 119, 

Oxalic acid, amidoxime of, 1142. 

-- --coefficient of diffusion of, 1047. 

-— specific heat of, 93,94. 

-thermochemistry of, 1097. 

- nitrile, heats of combustion and 

formation of, 812. 

OxaHsoamy Ibutylamine, 119. 
Qxalisoamylisobutyline, 120, 
Oxalisobuiylbutylme, 119. 
Oxalmethyibutylme, 119. 
Oxaimethylisobutyline, 120. 
Oxalomolybdic acid, 858. 
Oxalorthotoluidide, 139. 

Oxalotoluidide, nitro-derivafcives of, 771. 
Oxalpropylbutyline, 119. 
Oxalpropylisobittyline, 120. 

Oxalxylidic acid, 140, 

Oxalxylidide, 140. 

Oxamic acid, 962,1142. 

Oxanilic acid, 707. 

OxanilidodiorthocarboxySc acid, 139* 
Oxazine-series, syntheses in the, 1217. 
Oxidation experiments 'with the galvanic 
current, 926. 

--in animals, influence of light on, 

172 . 

-- in the living cell, 1028. 

-- primary and secondary, in the 

organism, 172. 

—- slow, absorption of nitrogen during, 
673, 

Oximes, behaviour of, with mordants, 

868 . 

—— preparation of, 689. 
Oximido-compounds, isomerism of, 607, 
608, 609. 

Oxyamidosulphonates and their conver¬ 
sion into hyponitrites, Trans., 760. 

--decomposition of, by alkaline bases, 

Trans., 765. 

-oxidation of, by basic reagents, 

Trans., 770. 

Oxyamidosulphonio acid, hydrolysis of, 
Trans., 764, 

-- preparation of, Trans., 761. 

Oxyethenyldiamidotoluene, 866, 

Oxygen, absorption-spectrum of, 1. 

-- and ammonia, eudiometric investi¬ 
gation with mixtures of, 1031. 

—— atomic weight of, 672, 935. 

—— combustion of organic substances 
in, at high pressure, 929. 

—— compressibility of, at very high 
pressures, 8. 

*- direct estimation of, in natural 

waters, 551. 

-- dissolved in water, estimation of, 

79, Trans., 552. 

-dried, combustion in, 465. 

-- evidence of the quantivalence of, 

404. 


Oxygen, moist, action of light on, Prog,, 
234. 

occlusion of, in pure silver, 
Trans., 400. 

-preparation of, 465. 

-- solubility of, in water, 936. 

Oxyhsemoglobin, detection of methsemo- 
globin in presence of, 660. 

-in the bile, 636. 

- influence of temperature on the 

tension of dissociation of, 630. 

-reducing action of indigo-white on, 

530. 

-reduction of, in the heart, 1225. 

Oxyhydrastinine, 627. 

-constitution of, 1222. 

Oxyhydrogen gas, catalytic action of 
metals on, 206, 

Oxylepidenic acid, Prog., 139. 
Oxylepidens, Proc., 137, 138. 
Oxymethylene, 369, 

Oxysapogenin, 1004. 

Oxythiazoles, conversion of ketone thio¬ 
cyanates into, 413. 

-reduction of, to thiazoles, 413. 

Ozone, action of, on guaiacum resin, 900. 

-determination of the boiling point 

of, 821* 


p. 

Palseopicrite from Stoppenberg, in tbe 
Harz, 673. 

Palladium, absorption of hydrogen by, 
568. 

- non-magnetisable alloys of, for 

watch works, 573. 

Palmitonitrile, conversion of, into hexa- 
decylamine, 688. 

Papaveracece, alkaloids from, 62. 
Papaverine, additive product of, .with 
orthonitrobenzyl chloride, 281. 

- bases formed by the action of 

potash on additive products of, 166. 
—— constitution of, 167. f 

-methiodide, 416. 

-phenacyl bromide, 418. 

-- --oxide, 419, 

-salts, 419. 

Papaverine-derivatives, 166. 

Papaveronic acid, 1016. 

Paraffin, estimation of, 83. 

-— solubility of, in various solvents, 82. 
Paraformaldehyde, molecular weight of, 
369. 

Paragomte from the Zillerthal, Tyrol, 23. 
Paraisobutaldehyde, action of sulphur 
on, 120. 

Paraldehyde, action of ethyl iodide and 
zinc on, 954, 1136. 

-influence of, on digestion, 533* 
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Paraxanthine, physiological actioa of, 
293. 

'Passivity of cobalt, 1114 
Pasture, permanent, seeds for, 1084 
Pea*nut oil, density and refractive index 
of, 86. 

Pearls, composition of, 179. 

Peas, fat from, 296. 

Pen fabenzoyl dextrose, 1162. 

-action of phenylhydraxine on, 1130. 

Pentabenzoylgalaetose, 1153. 
Pentabenzoylmaltose, 1153. 
Pentabenzoylmannitol, 1152. 
Pentacetylcellulose, Peoo., 133, 
Pentacetyldextrose, 952, 1131, 
Pentacetylgalactose, 1131. 
Pentadecyldiphenyl tricyanide, 697. 
Penfcamethylbenzamide, 876. 
Pentametliylbenzene, heats of combus¬ 
tion and formation of, 1042. 
Pentamethylbenzoic acid, 876. 
Pentamethylene bromide, 950. 

‘-glycol, 950. 

Pentamethylenediaraine, 950, 

——* in ,cystinuria,1024. 

— magnetic rotatory power of, Tea ns., 
; ^98, 732. 

Pentametkylenedinitramim, 492. 
Pentamethylphenylgiyoxylic acid, 875. 
Pentamethylphloroglucinol, 497, 
Pentane, niiro-, primary, action of zinc 
ethyl on, 1127, 

Pentathionates, action of alkalis on, 823. 
Pentene, pentamido-, 769., 
Pentenylglycerol, 231. 

Peniethylbenzene and its derivatives, 40. 

, - decomposition of, by sulphuric 

acid, 40. 

Pentethylbenzenesulphone, 40. 
Pentethylbenzenesulphonie acid, salts of, 
40. 

Pentio acid, molecular weight of, 489, 
Pentone, tetrathio*, 852.^ 

Pentylarnine and its derivatives, 976* 
Pentylindole, 3'-, 260. 

Pepper, teBt for the addition of ground 
olive atones to, 88. 

-volatile alkaloid in, 298. 

Pepsin in normal and pathological urine, 
430* 

Peptone blood, ga&es of, 531. ^ 

Peptones, commercial, examination-of, 
803 , 

Perhydrides of the higher aromatic 
hydrocarbons, 719: 

Peridase from Hormarben, 216. 
Periodates, Teaks., 148* 

-—* constitution of, Teaks., 152. 
Periodic law, experimental researches 
on, Teaks., 382. 

«— -- mechanical properties of 

metals in relation to, 105. 


Periodic law, of the chemical elements. 
Teaks., 634. 

Peridotite of Elliott Co., Kentucky, 680. 

- of Iron Mine Hill, Cumberland, 

Rhode Island, 27. 

Peroxides, constitution of, 939. 

-electro-motive force of thin layers 

of, 661. 

Perseitol, 32. 

-dibeuzoic acetal of, 32, 

Perstannic anhydride, 1051. 
Persulphuric acid, behaviour of, towards 
nitrogen, 941. 

-electrical behaviour of pla¬ 
tinum in, 1041. 

—-formation of hydrogen per¬ 

oxide from, 940. 

-galvanic polarisation in the 

formation of, 1041. 

Perthiocyanic acid, normal, 228. 
Perthiocyanoglycollic acid, 229. 

Peru balsam, testing, 196. 

Petroleum, Burmese, 949. 

-- (kerosene) oils, commercial, safety 

of, 82. 

—— natural, mineral matter in, 226. 
Phalaris arimdinaoe^ analyses of, 

1078-1082. 

—-— canartemu, composition of the 
seeds of, 794, 

Phenaeetin, detection of antifebrra in, 
660. 

Phenacifce from Colorado, 356, 

-from Maine, 24. 

Phenaeylethylacetic acid, 257. 
Phenacylethylmatonie acid, 257. 
Phenalh ldihydrothiometadiazine, 973. 
Phenanthrapiazine, Teaks., 98. 

-dihydnde. Teaks., 98, 

Phenanthraqumone, action of acetamide 
on, Teaks., 107. 

—— action of aldehydes on, under the 
influence of sunlight, 405. 
Phenanthraquinouedioxime, 1202. 
Phenanthraquinoneoximes, 1067,1201, 
Phenanthrene, heats of combustion and 
formation of, 1042* * \ ' 

-- perhydride, 720. 

Phenanthrobromisobufylbenzene, 44. 
Phenanthroisobntylphenazine, 44 
Phenanthrolinecarboxylic acid, 52i. 
Phenazine, arnido-, and diamide-, 500., 
Phendihydrobetomefcadiazine, 972* * 
Phenomorpholine, 1220. 

Phenol, action of iodine on, in alkaline 
solution, 1150. . 

—— action of the chlorides of propie$$i 
and butyryl on* 'Peaks., 546. * ’ - 

-- chlorobromoparanitro-, „ metallic 

derivatives of, Teaks., 57,5$. . ; *,; 

-dibromorthonitro-, cale^umf-dteriva* 

tive of, Traks., 61* „ ■ ■, '!, r 
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Phenol, dichlororthonifero-, action of 
chlorine on. Teaks., 586. 

- calcium-derivative of, Teaks., 

61. ^ 

-direct preparation of from benzene, 

241. 

-hamologues of, conversion of, into 

primary and secondary amines, 700. 

- nifcro-, isomeric with a-nifcro- 

camphor, 618. 

--orthamido-, action of chlorine on, 

599. 

- - and paramido, action of 

acetone on, 524. 

- orthochloroparahromo-, nitration 

of. Teaks., 584. 

- orthoehloroparabromorthonitro-, 

action of bromine on, Teaks., 585. 

-- - action of nitric acid on, 

Teaks., 584. 

- orthochloroparanitro-, bromina- 

tion of. Teaks., 56. 

- orthonitro-, action of eblorine on, 

Teaks., 586. 

-- paramido-, oxidation of, 973. 

--parabromorthiodorthonitro-, eaJ- 

, cium-derivative of, Teaks,, 61. 

-parabromorthocblororthonitro-, 

nitration of, Teaks., 590. 

- parabromorthonitro-, action of 

chlorine on. Teaks,, 586. 

-paraehlororthobromorthonitro-, 

action of nitric acid on. Teaks., 584. 

-calcium-derivative of, Teaks., 

60. 

-nitration of, Teaks., 589. 

- paraehlororthonitro-, action of 

bromine on. Teaks., 588. 

—-— paradichloroparanitro-, 244 

-perehlorination of, 1149. 

-products of the action of chlorine 

on, in alkaline solution, 853, 

--series, isomeric changes in, Teaks., 

583. 

Phenoldisulph onie acid, 1185. 
Phenolphthale'in, behaviour of, with 
ammonia, 746. 

Phenols, action of chlorine on, 265. 

— behaviour of, towards the alkali 
hydrosulphides, 496. 

-*— benzoyl-compounds of, 1152. 

—— desmotropy in, 247,966. 

-- halogen-nitro-, some metallic deri¬ 
vatives of, Teaks,, 56- 

-iodated, new class 'of, 1150. 

-iodation of, in ammoniacal solution, 

697. 

-- polyhydric, action of borax on, 854. 

Phenoisulphonic acid, bromortho-, 1184, 

—7—-iodo-, 1184 

■ ■■ 11 ortho-, , 

-acids, iodo-, 993* 

yoi*. bn/ 


Phenuvic acid, 595, 

Phenyl acetate, action of chlorine and 
bromine on, 599. 

-butyrate, Teaks., 547. 

-cyanate, action of hydroxylamine 

on, il64. 

-cyanide, dispersive power of, 805. 

- ethers, alkylene-derivatives of, 

862. 

-—— naphthyl carbinol, a-, 781. 

-propionate, Teaks,, 546. 

--selenide, 41,1167. 

-thiocyanate, diamido-, 700. 

Phenylacetic acid, derivatives of, 506. 

-thermochemistry of, 1096. 

Phenylacetodiethylamide, 506. 
Phenylacetodiphenylamide, 506. 
Phenylaeefconylphenyl sulphide, 489. 
Phenylacetylecgonine, 283. 
Phenylacetylene, reduction of, 878. 
Phenylaeetylenebenzoylacetic acid, 148. 
Phenylacrylic acid, jS-, thermochemistry 
of, 1096. 

Phenylallylene and its di- and tetra- 
bromide, 372. 

Phenylamidoacetic acid, indole from, 
1068. 

Phenylamidodimethylpyrroline, 386, 
Phenylamidolactie acid, 988. 
Phenylamidomethvldiethylmefcadiazine, 
685. 

Phenylamidonaphthylcarbam ide, 892. 
Phenylanisacrylonitrile, a-, 598. 
Phenylaspartanil, 124. 

Phenylaspartic acid, derivatives of, 
1064 

Phenylazonitrosoresorcinol, 137. 
Phenylazoresorcinyl ethers, conversion 
of, into hydroxyquinol- derivative, 
1155. 

-methyl ether, para-, 1155. 

-- nitroso-, 137. 

Phenylazoresorcinyl dimethyl ether, 
1155. 

--ortho-, 1155. 

Phenylazo-g-tetrahydronaphthylamine, 

715. 

Pb enylbenzidine, diorthonitro-, 773. 
Phenylbehzopyrazolecarboxylic acid, 
nitro-, 516. 

Pbenylbenzoxyearbamide, 1165. 
Phenylbenzoxythioearbamide, 1165, 
Phenylbenzylthiocarbamide, Teaks., 
300. 

Phenylbromethyllactic acid, paranitro-, 
lactone of, 397. 

Phenyl-jS-bromoprdpylene, 372, 
Pheuylbutinecarboxylic acid, paranitro-, 
396. 

Phenylbutmediearboxylic acid, para¬ 
nitro-, 396. 

Pbenylcinnamonitrile, «», 597. 

4 * 
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Phenylcyanethine, 685. 

Phenyldiacetyl, 1171. 
Phenyldiamidometaxylylmethane, meta- 
and paranitro-, 134. 

Pheny Idiazoresorcinols, isomeric, 138. 
Phenyldibenzylmetadiazine, amido-, 
684. 

Phenyldibromethylbromacrylio acid, 
paranitro-, 396. 

Phenyl-a-jS-dibromisobutyrie acid, de¬ 
rivatives of, 372, 

Phenyldihydrodibromobutinecarboxylie 
acid, paranitro-, 396. 

Phenyl-a-/3-diketobutane, <*>-, 1171. 
Phenyl-a-iW-diketobutane, w-, 1171. 
Phenyl-a- § -diketopiperazine, 1115. 
Phenyl-a-w-diketopropane, a>-, 1170. 

P heny Idimethy 1 hvdroxy pyrimidine, 
1008. 

Phenyldimethylpyrazolone, 518. 
Phenyldimefchylpyrazolonefcartronyl- 
carbamide, 517. 

Pheuyldimetbylpyrazolonetartronyl- 
imide, 517. 

PhenyldiparamidophenyKsobutylmeth- 
ane, meta- and para-nitro-, 133. 
Phenyldiparamidotolylmethane, met- 
amido, 133. 

—— a- and j8-metanitro-, 133. 

Pheny leneearbamide, amido-, 46. 
Phenylenediamine, meta- and para-, 
physiological action of, 66. 

-ortho-, oxidation of, 499. 

——- para-, oxidation of, 973, 
phenylenediamineparasulphonic acid, 
ortho-, 881. 

Phenylenediamines, benzyl-derivatives 
0f,TBANS., 590. 

-thermochemistry of, 1099, 

Pheuylenediaminesulphonic acid, ortho-, 
144. 

Phenylenediaminethiosulphonio acid, 
para-, 777. 

Phenylenediazosulphide, ortho-, 135. 
Phetiylenedia 2 osulphidecarboxylie acid, 
868 . 

Phenylethoxythiocarbamide, 1165, 
Phenylethylainine-derivatives, 976. 
Phenylethylthiophen [2 : 4], 258. 
Phenylfnrfuracrylonitrile, 598. 
Phenylglycine, preparation of, 1013. 
Phenylglycinorthocarboxylic acid, 143. 
Phenylgiyoxime, 610. 

Phenylglyoxylic acid, derivatives of, 
.506. 

Phenylhydantoic amide, 706. 
Phenylhydrazine, action of carbonyl 
chloride on, 1165. * 

—— action of carbonyl sulphide on, 

1164. . 

—— action of ethyl chloroearhohate on, 

1165. 


Phenylhydrazine action of nitroso-bases 
on, 702. 

-action of, on phloroglucinol and 

resorcinol, 1162. 

-action of, on tefcxachloracetone, 

1160. 

--derivatives of, 392. 

-halogen-derivatives of, 251. 

—— inorganic derivatives of, 1163. 

-ortkamido-, 501, 

-orthonitro-, 501. 

-reactions of, 1163. 

Phenyl hydrazineparasulphonic acid, 
orthamido- and orthonitro-, 144. 
Phenylhydrazines, xmsymmetrical 
secondary, preparation of, 1158. 
Phenylbydrazones, 251. 
Phenyl-«-hydroxy-/3-bromisobutyric 
acid, 372. 

Phenylhydroxypyrimidineearboxyl- 
amide, 1009. 

Phenylhydroxypyrimidinecarboxylic 
acid, 1009. 

Phenyl-iu-hydroxythiazole* a-, 413, 
Phenylhydroxythiocarbamide, 1164, 
1165. 

Phenylimidazole, 624. 
Pbenylimidazolylmercaptide, 624. 
Phenylimidodiacetic acid, 1013, 

-anilide and dianilide, 1014. 

Pheny lin doles, formation of, by isomeric 
change, Pboc., 90. 

Phenylisindazolecarboxylie acid, nitro-, 

Pbenylisocrotonic acid, orthoparadi- 
chloro-, 265. 

Phenylketopentene, 595. 
Phenylmetatolylcarbamide, 702, 
Phenylmethoxythiocarbamide, 1165. 
Phenyl-p-methylamidothiazole,415. 
Phenylmethylbenzylbydroxypyrimidine, 
1008. 

Phenyl-a-metbyl-jS-bromacrylic acid, 
372. 

Phenylmefchylethylhydroxypyrimidine, 

1008. 

Phenylmethylbydroxypyrimidine, 1008. 
Phenylmethyl-ju-imidothiazohne, 415. 
Phenylmethyhnethoxypyrazolooe, 518. 
Phenylmethylmethyienepyrazolone, 518. 
Phenylmetbylnitramine, tetranitro-, and 
its conversion into metaphenylenedi- 
aminerderivatives, 1154, 

-trinitro- 971. 

Phenylmethylpyrazole [1: 5], 410. 
Phenylmethylpyrazoledicarboxylic acid 
[1:5:3: 4], 410. 

Phenylmethylpyrazoione earbinol, #18. 
PhenylmethylpyrazoionemaionyicsSb- 
amide, 518* , , 

Phenyl methylpyrrolidoneegarbonitrile, 
1231. .* f 
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^^nylmethylpyrrolidonecarboxylic 
^acid, 1212. 

Phenyl-a-methylselenazole, /x-, 727. 
Phenylmethyltriazenylamidoxmie-deri- 
vafcives, 977. 

Phenylmethyltriazenylbenzenylazoxime, 

978. 

Phenylmethyltriazenylefchenylazoxime, 

‘ 978. 

Phenylmorpholine,. 1219. 
Phenyl-a-naphfehacinchonic acid r a-, 

411. 

Phenyl-^-naphtbaednchonie- acid, a-, 

412. 

Phenylnaphfbalene, fi-, Peoc.^ 70. 
Phenyl-a-naphfchaquinoline r a-, 411. 
Phenyl-£-naphthaqninoline, a-, 412. 
Phenylnaphthylglycollic acid, a-, 781. 
Phenj lorthomethoxy cinchonio acid, a-, 
411. 

Pheny lorthomethoxy quinoline, a-, 411. 
Phenylosazoneglyoxalcarboxylic acid, 

237. 

Phenylparaeonic acid, ortho-, para-, and 
meta-chloro-, 160, 

---orthoparadichloro, 265. 

- acids, isomeric chloro-, disubsti- 

fcufced naphthalenes from, 150. 
Phenylparamethoxyqninoline, a-, 411. 
Phenyl-phenylhydrazine, orthoparadi- 
nitro-, 1160. 

Phenylpiperidyllactic acid, 988. 
Phenyipropiolic acid, direct addition of 
hydrogen to, 878. 

Phenylpropionie acid, thermochem¬ 
istry of, 1096. 

Phenylpropylamine, and its derivatives, 
976. 

Phenylpyrazole, 1215. 

-[1], 410, 

Phenvlpyrazolacarboxylic acid [1 : ?], 
410. 

Pheny 1 pyrazoletricarboxylie acid 
[1: 3 :4 : 5], 410. 

Phenylpyrazoline, 1215. 
Phenylpyridinephenylenefcetonecarb- 
oxylic acid, 412- 

Phenylpyridinesulphodiearboxylic acid, 

J8-, 627. 

Phenylpyruvic acid, synthesis of, 990. 
Phenylquininic acid,411, 

Phenylselenazylamine, a-, 726. 

Pheny ltetrahydro*jS-naphthabenzylcarb- 
amide, 1198, 

Phenyltetrahydro-jS-naphthabenzylthio- 
carbamide, 1198. 
Phenyltetrazenylamidoxiine, 979. 
Phenylthiazole, 414. 

Phenylthiazole, a-, 725. 
Phenylthiazylamine, 415. 

Phenylthiocarbamide, action of ehloro- 
sulphonic acid on, 1165. 
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Phenylthiocarbamide, action of hydro¬ 
gen peroxide on, 872. 

- action of thiaidine on, Tbans., 

627. 

Phenyltrinaethyleneimine, 252. 

Phenyl vinylhydroxypropionic acid,para- 
nitro-, 397. 

Phenybhronic acid, 595. 

Phlebin, 787. 

Phloroglueinol, action of chlorine on, 
967. 

-action of methyl iodide and potash 

on, 497. 

- action of phenylhydrazine on, 

1162. 

-triehloro-j 967. 

Phloroglucinotannie acid, 1063. 
Phlorotannin-red, 1063. 

Phosphate of Beauval, origin of, 837. 
Phosphates and cereals, 1242. 

-insoluble, estimation of, 747. 

-manuring cereals with, 435. 

-natural, estimation of fluorine in, 

74. 

-of polyvalent metals, 756. 

Phosphatic deposits of Montay and 
Forest, 222. 

Phosphodecamolybdic acid, 760. 
Phosphorescence of alumina, Teaks., 
280. 

Phosphoric acid, direct estimation of, 
as tricalcium phosphate, 439. 

--estimation of, 186, 308. 

■-estimation of, in basic slag, 

439. 

- v -- estimation of, in organic sub¬ 
stances, 547. 

-- -estimation of, in sweet wines, 

547. 

--— estimation of, in the presence 

of ammonium citrate, 548. 

_—_ - estimation of, with silver 

nitrate, 307. 

—-- estimations, calculation of, 

439. 

-*-- of basic slag, assimilation of, 

647. 

--- of mineral origin, detection 

of, 1032. 

—— -titration of, with molybdate, 

and gravimetric estimation of, 762. 
Phosphorous acid, 825. 

- -constitution of, 108. 

Phosphorus, amides of, 210. 

- combustion of, in dried oxygen, 

465. 

- dissemination of, in masses of 

metal, IS. 

—- estimation of, in iron, 76, 648, 
1244. 

- estimation of, in iron and steel, 

; 76 . 


4*2 
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Phosphorus, estimation of, in iron in 
presence of silicon, 1244*. 

--estimation of, in iron ores, 189. 

—— estimation of, in organic com¬ 
pounds, 81. 

--in the Ludington Mine, Michigan, 

763. 

~-vapour-density of, 673. 

Phosphorus-trianhydropyruvic acid, 36. 
Phosphorus-trihydropyruvic acid di- 
anflide, 36. 

-hydrazide, 36. 

Phosphor)! trifluoride, preparation of, 
Jeaks., 759. 

Pliosphotung8tio acid, 469, 1121. 
Photochemical decomposition of chlor¬ 
ine-water, action of hydrogen chloride 
and metallic chlorides on, 1093. 
Phtlialie acid, specific heat of, 93, 94. 

--thermochemistry of, 1096. 

—— anhydride, thermochemistry of, 
1096. 

- -- chloride, action of zinc ethyl and 

zinc methyl on, 1059. 

Phthalimide, dibromo-, 257. 
Phthalimidiue, 253. 

—— and Its derivatives, 140, 
Phthalimidines, substituted, 141. 
Phthalylcyanethine, 685. 
Phthalyldiecgonine, 283. 

Phyeoerytlirin, isomeric modifications 
of, 623, 

PhyUofeaonin, 279. 

Physiological action and chemical con¬ 
stitution of^ certain sulphones, rela¬ 
tion between, 1232. 

--of acetophenone, 1076. 

-of amyl nitrite, 433. 

—- of antharobin and chrys- 

arobtn, 539. 

---of hydrocyanic acid, 1232. 

- 0 f nickel and cobalt salts, 

538. 

-— of para- and meta-phenylene- 

diamine, 66. 

--of paraxanthine, 293. 

-of the tetrahydronaphthyl- 

amine-compounds, 737, 

-—- of uranium salts, 537. 

Physiology, chemical, applications of 
spectrophotometry to, 73. 
Piaselenoles, 785. 

Piazine-derivatives, Teaks., 97. 

Picene ieosihydride, 720. 

*■—— perhydride, 720. 

Piemontite, occurrence of, 25. 

Pigment black, of the choroid, 788. 

* — yellow, in butterflies, Peoc., 117- 
Pigments, blue, absorption-spectra of, 

325. 

* -muscle-, 638, 1231. 

-- of the mine, 531. 


Pig’s bile, a crystalline acid from, 
1231. 

-acids of, 422. 

Pimelic acid, boiling points of, 691. 

— -thermochemistry of, 1097. 

Pine-wood resin, a delicate reaction for, 

660. 

Pinene, action of chromium oxy¬ 
chloride on, Teaks., 45. 
Pinenenitrolbenzylamine, 1071. 
Pipecoline, a-, oxidation of, 904, 

Piper betle , oil of, 863. 

Piperazines, 1009. 

-characteristics of, 1015. 

Piperideine, 901. 

Piperidine hydrochloride, magnetic' 
rotatory power of, Teaks., 716. 

- magnetic rotatory power of, 

Teaks., 699, 733, 736. 

-nitro-, 1145. 

- 7 -truxillopiperidate, 1213. 

Piperidylbenzoylthiocarbamide, TaAKS., 
623. 

Piperno of the Collina del Vomero, 

222 , 

Piperonalphenylhydrazone, 252. 
Piperyloarbamide, 1145, 

Plantago psyllium, sugar obtained from, 
233. . 

Plant ashes, determination of chlorine 
in, .* * - . t ;' ' . 

-- respiration, transformation of 

force and material in, 540. 

Plants, action of water containing 
sodium chloride on, 795. 

- blood pigment as a gauge of 

gaseous exchange in, 182. 

--- boric acid as a constituent of, 

794. 

-damage done to, by acid vapours, 

795. 

-etiolated, protophyllin in, 1236. 

— evolution of ammonia and volatile 
. nitrogen-compounds from, 1238. 

—— green, kept in the dark, decom¬ 
position of proteids in, 642. 

-- lecithin in the seeds.of, 645. 

—■— presence of nitrites in, .295. 

—— products of the, decomposition of 
albuminoids in, 642. 

—■relation between the intensity of 
radiation and the decomposition of 
carbonic anhydride by, 1234. 

- rdle of formaldehyde in the 

assimilation of, 640. 

-solid hydrocarbons in, 68. - 

-variations of the internal afcJnc^ 

sphere of, 641. / * 

Platinates of the alkalis and alkaline 
earths, 1126. t I , 

Platinefchylsulphine salts, 230. , f 

Platinibenzylsulphiiie chloride, 3691;'' 
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Platinibutylsulphine chloride, 368. 
Platiniferous nickel ore from Canada, 
835. 

Platiniinefcbylsulpbine salts, 230. 
Platinipropylsulphine salts, 368. 
Platinisobutylsulphine salts, 360. 
Platmisopropylsulpbine iodide, 368. 
Platinum, action of silicon on, 1125. 

-- alloys of, certain generic electrical 

relations of, 201. 

-chloride, normal, 20. 

- incandescent, action of r on gases 

and vapours, 208. 

-native, from Canada, 109. 

-tetrachloride, 834. 

-■wire, incandescent, action of on 

gases and vapours, 20. 
Platosobenzylsulphine salts, 369. 
Platosobutylsulphine salts, 368. 
Platosodiefehylenediamine chloride, 352. 
Platosoefchylenediamine-amine, chloride, 
352. 

Platosoethylmethylsulphine chloride*, 

23a 

Platosoethylpropylsulphine chloride, 
230. 

-iodide, 368. 

Platosoethylsulphine salts, 230. 
Platosoisobutylsulphine salts, 368. 
Platosoisopropylsulphine salts, 368. 
Platosomethyldisulphine salts, 229. 
Platosomethylsulphme salts, 229. 

Pi afeosopropylisopropyIsulpliin e iodide, 
368. 

Platosopropyl8ulpbme salts, 367, 368. 
Platososemidiethylenediamine chloride, 
351. 

Plumboaragonite from LeadhiUs, 
Tuans., 95. 

Plumbocalcite from Leadhilk, Tuans., 
95. 

Plutonic and metamorphic rocks ait 
Omeo,, 222. 

JPoa pratensis, analyses of, 1078—1082. 
Poisoning by expired air, 629. 

-—t carbonic 1 oxide, new test for, in 
blood, 650. 

-- new teat for the blood in, 

88 . 

-- eases, destruction of organic mat¬ 
ter in, 653. 

Polyketones, passivity of certain, to 
hydroxlamine and phenylhy drazine, 
254. 

Polymeric compounds, determination of 
the molecular weights of, by Raoult’s 
method, 1105. 

Polymerism and isomerism, use of 
Raoul t 5 s method to distinguish 
between, 754, 

Porcelain glazes, 214. 

Porphyrites of Arabian, 110. 
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Potash, absorptive power of sea sludge 
for, 1241. 

-arsenic in, 341. 

-coefficient of division of, 1047. 

-heat of neutralisation of, 811. 

Potassiovauadyl fluorides, 1123. 
Potassium acetate, fused, electrolysis of, 
1056. 

—— ammonium sulphite, 1106. 

-antimonate, electrolysis of, with 

carbon electrodes, 559. 

-antimony oxalate, 489, 

-boiling point of, Tuans., 326. 

-bromacetate, electrolysis of, 1056. 

-- chloracetate, electrolysis of, 1056. 

-chlorate, decomposition of, by 

beat in the presence of manganese 
peroxide, Tuans., 184. 

-decomposition of, in contact 

with metallic oxides, 343. 

-chromates, 1119. 

-effect of, on the freezing point of 

sodium, Tuans., 674. 

-hydrogen fluoride, preparation of, 

Tuans., 166. 

—— hydroxide, vapour-tensions of solu¬ 
tions of, 205. 

-iodide and ferric chloride, reaction 

between, 1113. 

-iodoxydiiodoresordnol, 1151. 

-iron cyanogen-compound, new, 

359. 

-sulphide, action of cuprous 

chloride on, 354. 

-thiocyanates, 1129. 

-lowering of the freezing point of, 

by the addition of other metals, 
Tuans., 676. 

--manganate, use of, in analysis, 

798. 

-molecular weight of, Tuans., 530, 

533. 

--periodate, Tuans., 151, 

-- platinocyanide, derivatives of, 951. 

-- polysulphides, constitution of, 

1U0. 

-salts, organic, electrolysis of solu¬ 
tions of, 1056. 

-sodium sulphite, 942 y 1106. 

- -thiosulphate, 943. 

-sulphites, 1106. 

Potatoes, cultivation of, 647. 

Potential, contact, of a metal and its 
salt, 661, 

—— difference and striking distance, 
relation between,, in various gases, 
806. 

-minimum point and change of, of 

a voltaic couple, 200, 
Prehnitenedicarboxylic acid, 874. 
Primuhne base, Tuans., 233. 

—w. -action of potash on, 868. 
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Primuline base, constitution of, Teaks., 
234. 

-- constitution of, 867, Teaks., 227. 

-- history of, 868. 

-nature of, 602. 

Propane, hexachloro-, 1136. 

-nitre, action of alcoholic potash 

on, 365. 

-action of zinc ethyl on, 1127. 

——r —— magnetic rotatory power of, 
Teaks., 688, 727. 

-trinitroso-, 34. 

Propionamide, 381. 

Propione, 235. 

Propionic acid, a-bromo-, electrolysis of, 
1056. 

Propionitrile, heats of combustion and 
formation of, 812. 

-magnetic rotatory power of, Teaks., 

701. 

-synthesis of ketonie acids by the 

action of acid chlorides on, 057. 
Propionylbenzoyl, 1171. 

Propionylethyl cyanide, a-, 114. 

-— a-imido, 114. 

Propionylphenol, Teaks., 547. 
Propionylpropionamide,957. 
Propiophenone, isonitroso-, and its de¬ 
rivatives, 613. 

*—— nitroso-, 585. 

Propoxylbenzoic acid, para-, 975. 

Propyl alcohol and water, vapour-pres¬ 
sures of a mixture of, Peoo., 1888, 101. 
—’— cocaylhenzoylhydroxacetate, 420.J, 

•-cyanide, dimolecular, 684. 

-- fluoride, 575. 

-—— methyl ketone, bromo-, 844. 

--nitrate, magnetic rotatory power 

■ of, Teaks., 683. 

-- nitrosomethyl ketone, 585. 

-—- sulphaminebenzoate [ortho-], 992. 

--sulphide, platmum-eompounds of, 

367. 

Propylamine, magnetic rotatory power 
of, Teaks., 692, 730. 

— tribromo-, 117. 

Propylanthranyl propyl ether, 895. 
Propylbenzyl cyanide, 861. 
Propyldeoxybenzoin, 512.. 
Propyldiphenyl tricyanide, 697. 
Propylene, liquefaction of, 1126. 

-pentachloro-, 1136. 

Propylenediisoamylamin e acetate, 119. 
-benzoate, 11 & 

Propylenes, a-bromo-, and a-isobromo-, 
236. 

— a-ehloro- and a-isochloro-, 236. 
Propyl-group, isomeric change in, 

1185. 

Propylideneacetic acid, preparation and 
derivatives of, 599. 
Propylidenediethylsulphone, 1232. 


Propylidenedimethylsulphone, 1232. 
Propylmalonic acid, thermochemistry 
of, 1097. 

Propylmethylquinone, orthiodo-, 993. 
Propylmethylquinonemonoxime, iodo-, 
993. 

Propyloxanthranol, 895. 
Propylphenylacetic acid, 861. 
Propylphyeite, 31. 

Proteid metabolism in man, 174. 
-influence of urethane, par¬ 
aldehyde, antipyrin, and antifebrin 
on, 534. 

-poisons, 1026. 

Proteids, action of salts on,, 425. 

-decomposition of, in green plants 

kept in the dark, 642. 

-estimation of, with special reference 

to those of milk, 450. 

-of serum, action of salts on the, 

424. 

-of the blood, production of, 532. 

-of white of egg, 1075. 

-relative digestibility of, 734. , 

—— solution and precipitation of, by 
salts, 787. 

-the sulphur of, 528. 

Protein, estimation of the digestibility 
of, 913. 

Protoelasfcose, 423. 

Proftomyosmose, 423. 

Protophyllin in etiolated plants, 1236. 
Protoplasm and hsemoglobin, reciprocal 
action between, 629. 

Protopierus mnecienSj the cyst of, 793. 
Proafc’s hypothesis, in reference to the 
atomic weights of carbon and oxygen, 
463. 

Prussian blue, soluble, 475. 
Pseudephedrine and its derivatives, 
1020. 

PseudobrooHfce, 680. 

Pseudobutylene, brominated derivatives 
of, 575. 

-bromo-, conversion of orotonylene 

hydrobromide into, 576. 

-constitution of, 576. 

Pseudocumene, dinitrobromo-, 39. 

-symmetrical bromo-, action of sul¬ 
phuric acid on, 994. 

-— symmetrical iodo-, action of sul¬ 
phuric acid on, 995, 

Pseudocumenesulphonie acid, iodo-, 995, 

-acids bromo-, isomeric, 994. 

Pseudocumyl oyanate, 241. 

-cyanurate, 241. 

Pseudocumylazoresorcinol, nitroso-, 137. 
Psilomelane, 216. , 

Pfcerocarpin from red sandal wood, 160. 
Ptomaine from the cuttle fish, 421. - 

-new, 1074. ; 

Ptomaines, 733, ' , 
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Ptomaines and their genesis in relation 
to Paonm's sepsin, 421. 

-in cystinuria, 1024. 

—— relation of, to infectious fevers, 
1026. 

Pumice, solubility of, in sea water, 682. 

Purpura lapillus, colouring matter of, 
1207. 

Purpureoeobalfcic tungstate, 1117. 

J -vanadate, 1117. 

Purpureo-iridium salts, 352. 

Pus, Vitali’s test for, 1040. 

Putrefaction, disengagement of free 
nitrogen during, 738, 739. 

Putresine and tetramethjlenediamine, 
identity of, 33. 

Pyranilpyroic acid, 142,1174. 

Pyrazole, 409. 

-monosubstituted derivatives of, and 

hydrogenated compounds derived 
therefrom, 1215. 

Pyrazolic bases, compounds of, with 
alloxan, 5l7. 

Pyrazolones, meta-, 56. 

Pyridine, conversion of anhydroeegonine 
into, 909. 

— formation of, from amidoazonaph- 
thalene, 728. 

-magnetic rotatory power of, Trans., 

700, 734. 

— mono- and di-bromo-, preparation 

Of, 1212. 

Pyridineearboxylic acid, distillation of 
salts of, 1212. 

Pyridineorthodiearboxylic add, 1016. 

Pyridinephenyleneketonesulphonic acid, 
JS-, 527. 

Pyrimidines, 1004,1006. 

Pyrites, burnt, estimation of sulphur in, 
306. 

—— decomposition of, in a stream of 
oxygen, 1244. 

-new method of analysing, 1243, 

1244. 

Pyroehlorite in a rock from Colorado, 
1054. 

Pyroeresole, a-, derivatives and new 
colouring matters from, Trass., 51. 

Pyrogallocarboxylie acid, thermochemis¬ 
try of, 1096. 

Pyrolusite, from Augusta Co., Yirginia, 
470. 

Pyromellitio acid, thermochemistry of, 
1096. 

Pyromorphite from Leadbills, Trans., 
93. 

--preparation of, 21. 

Pyromucic acids, substituted, 37, 386. 

Pyrophosphamic acid, 210. 

Pyrophosphotriamic acid, 210. 

Pyrotarfcaric acid, heat of combustion 
Of, 5. 


Pyrotarfcaric acid in suinfc, 178. 

-specific heat of, 93, 94. 

-chloride, 1059. 

Pyrrhoarsenite, 217, 218. 

Pyrroiidone, derivatives of, 1211. 

Pyrroline and carbazole, similar reac¬ 
tions of, 260. 

-and its derivatives, behaviour of, 

as regards Raoulfc’s law, 901. 

— conversion of, into- tefcramefchylene- 
diamine, 1208. 

-homologues of, direct synthesis of, 

727. 

Pyrroline-derivatives, action of methyl 
iodide on, 58. 

•-conversion of into indole-de¬ 

rivatives, 400. 

PyrroHnebydroxylamine, preparation of, 
1208. 

Pyrroline-phthahde, dibromo-, and 
nitro-, 58, 

Pyruvic acid and ethyl acefcoacetate, 
condensation of, 593. 

---chlorination of, 489. 

-condensation of, with sodium 

succinate and acetic anhydride, 1146. 

-dibromo-, compounds of, with 

hydrazines, 237. 

Pyroxenites of Morbihan, 109. 


Q- 


Quantitative estimations by measure¬ 
ment of electrical conductivity, 545. 
Quartz pseudomorphs after spodumene, 
24. 

Quassin, constitution of, 278, 

Quercitol, 581. 

Quillajic acid, 55. 

Quinaldine, condensation of, with para- 
nitrobenzaldehyde, 527. 

-metamido, 520. 

-methiodide, y chloro-, 520. 

Quinaldineaerylic acid, mefca-, 521. 
Quinaldinealdehy&e, meta, 522. 
Quinazoliue, fi-^-dichloro-, 610. 

Quince mucus, 541. 

Quinie acid, acetyl-derivatives of, 991. 
--specific rotatory and refrac¬ 
tive power of, 453. 

Quinicine, oxidation of, 1074. 

Quinidine, cincholeupone from, 1073. 

-constitution of, 626. 

Quinine, action of bromine-water on,730. 

-catechol sulphate, 908. 

-constitution of, 626. 

-estimation of, by Khrner’s method, 

323. 

-orcinol sulphate, 908. 

-oxidation of, 626, 

-- phenol sulphate, 908. 
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Quinine, recent processes for testing, 86. 
~— sulphate, potassium sulphate as a 
reagent for the purity of, 1091., 

— tetrabromide, 730. 

Quinol diamido-, 968. 

-dibenzyl ether, 1152. 

-diethyl ether, 967. 

-nitroctiimido-, 968. 

— sulphate, triamido-, 968. 

Quinoline, 1214. 

-arsenious bromide, 211, 

-y-bromo-, amido-, and nitro-deri¬ 
vatives of* 728. 

—— 4 : 4'-dibromo-, 729. 

-series, transition from the coumaric 

series to, 990. 

—— vapour-pressures of, Trans., 483. 
Quinoline-derivatives from ethyl ortho- 
nitrobenzoylmalonate, 519. 

-from isatinic acid, 412. 

— -reduction of, 518. 

Quinolinediacrylic acid, a-meta-, 523. 
Quinolineorthosulphobromamide, 981. 
Quinolinaorfchosulphonamide, 981. 
Qumolinequinoneanilide, anilido-, 62. 
Quinolines, amido- and nitro-meta- 

bromo-, 281. 

—y* metabromo-, 280. 

Quinone and ethyl acetoacetate, conden¬ 
sation-product of, 42. 

-diaxulidq-, 968* 

-paradichloroparoximido-, 244. 

Quinone-derivatives, influence of the pre¬ 
sence of halogens and alkyl-groups on 
\ the replacement of oxygen by the 
isonitroso-group in, 243. 
Quinoneoximes, derivatives of, 244. 
Quinones, halogen-substituted, action of 
alkalis and ammonia on, 707. 

—- iodo-, 993,1184. 


R* 

RaflXnose, 953. 

-- and saccharose, simultaneous esti¬ 
mation of, 1249. 

-compounds of, with bases, 846. 

—— estimation of, in beet-sugar, 192, 

-— estimation of, in the products of 
‘ the beet sugar manufacture, 656. 
Bails, rusting of, 214. 

Bain of tropical districts, nitrates in 
the, 923. 

Bain-water. See water, rain-. 

Raoult’s law, -lecture experiments on, 
336. 

-freezing, 565, 566. 

—— method for determining molecular 
weights as used to distinguish be¬ 
tween isomerism and polymerism, 
754. 


Bed sandal wood, homopterooarpin from, 

' 160. ; 

Bed silver ore, decomposition of, by air 
containing bromine, 1243. 

Beduction of silver nitrate in the living 
cell, 1028, 

Beed canary grass, analyses of, 1078— 
10S2. t 

Befraction ’and dispersion of light and • 
magnetic rotation by compounds 
containing nitrogen, correspondence 
between the, Trans., 750. 

-and molecular volume, new theory 

of, 326. 

-molecular, 4*54. 

— -of fumaric, maleic, mesa- 

conic, ciiraeonic, and,’ itaconic acids, 
and of thiophen, 198. 

— of liquids within wide ranges of 
temperature, 197. 

Refractions, atomic, calculation of, for 
sodium light, 661. 

Refractive indices of turbid ;media, 
197. ^ , / 

—- power and specific rotatory power 
of compounds, relations between, 326, 
453. ' , . _ - ’ : , 

Rennet in human urine, 536. 

Resin, Dammara, 621, . 

—— hydrocarbon obtained by the action 
of sulphur on, Pro<x, 102. , 

-- of Myoporum platycarpum, 

Trans., 665. 

-oil, test for, in mineral and vege¬ 
table oils, 86. 

—— pine wood, a delicate reaction for, 
660. 

-products of the action of sulphur 

on, Prop., 102. 

-Russian white, from Finns syfaes- 

triSj 406. 

Resins, examination of, 322, 

-- fossil, from the coal measures, 

353, 

Besorcindialdehydephenylhydrazone, 

252. 

Resorcinol, action of iodine on, in alka¬ 
line solution, 1151. 

- action of pbenylhydrazine on, 

1162. 

- azo-dyeB, nitroso-derivatives of, 

137. 

— detection of, 1090. 

-iodoxydiiodo-, 1151. 

-methyl ether, patamido-, 1155. 

-nitrodiimido, 969. 

-nitronitroso-, 41. 

Resorcinoldisulphonic acids, amido-, 
nitro-, and nitroso-, 510. -. - 

Resorcinyl allophanate, 394, 965.» ^ ' 

-dimethyl ether, paramida-, andifcs 

derivatives, 1X55. . ■ ’ , 1 ^ 
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Besoreylaldehydephenylbydrazone, 252. 
Besorcylie acid, thermochemistry of, 
1096. 

Respiration experiments on the horse, 
911. 

--in the living cell, 1028. 

— plant, transpiration of force and 
of material in, 540. 

Betene dodecahydride, 720. 
Bhamnodiazine, 485. 

Bhamnose, oxidation of, 952. 
Bharanoseearboxylic acid, reduction of, 
1149. 

Bhamnosone, 484. 

Mhamnus frangvla , constituents of the 
bark: of, 68. 

Mhamnus purshiana , constituents of the 
bark of, 68. 

Bhodanie acid, 960. 

-new synthesis of, 961. 

Bice, manuring of, 646. 

Bicinoleic acid,,oxidation of, 1147. 
Biebeekite, 109. 

Kivers, black, of equatorial regions, 
226. 

Bock from Colorado, containing sodium 
amphibole, aatrophyllite, pyrochlorite, 
and zircon, 1054. 

Bock-crystal, electrolytic conductivity* 
.of, 91. 

Bocks, acidic, eruptive, and solfataras, 
relation between, 474. 

-from the shore at Nice, 223. 

—-— of the Tulsinian volcanoes, 224. 

-of Pigeon Point, Minnesota, 473. 

Boots, acid juice excreted by, 68. 
Rosemary, camphor and borneol of, 
1002 , 

Botatory power and refractive power of 
chemical compounds, relation between, 
326, 453. 

•-- ——- of isocamphols, influence of 

solvents on, 1206. 

Rubeanwas sere toff, 1142. 

Bufigallol, action of halogens on, 405. 
Rusting of rails, 214. 

Ruthenium, ammoniacal derivatives of, 
948. 

-- atomic weight of, 352, 835. 

-- chloride, ammoniacal derivatives 

of, 948. 

-nitrosochloride, 352. 

-nitroso-compounds of, 678. 

Bye, soiling, digestibility of, 735. 


s. 

Saccharin, reduction of, 1149. 
Saccharin, 55 Fahlberg’s, detection of, 
448, 449. 

—— -—— detection of, in beer, 322. 


“ Saccharin,” Eahlberg’s, test for, 86. 

- - influence of, on digestion, 

1022. 

Saccharose and rafflnose, simultaneous 
estimation of, 1249. 

Saccharoses, formation of, from form¬ 
aldehyde, 581. 

Saffranine, benzylated, Tbaus., 595. 
Salep mueus, 541. 

Salicaldehyde, azo-compounds of, 779., 
Salicaldehydemetazobenzenesulphonic 
acid, 780. 

Salicaldehydeparazobenzenesulphonic 
acid, 779. 

Salicylalcohol, azo-compounds of, 779. 
Salicylaldoxime, 255. 

Salicylamide, azo-compounds of, 779. 
Salicylamidoparazobenzenesulphomc 
acid, 780. 

Salicylamidoxime, 255. 

-ethyl carbonate, 255. 

Salicylamidoximepropenyl-w-earboxylic 
acid, 255. 

Salicylhomophthalopropylimide, 256. 
Salieylhydroxamic acid, 870. 

Salicylic acid, artificial, estimation of 
foreign acids in, 447. 

-azo-compounds of, 780. 

-detection and estimation of, 

especially in beer, 195. 

-estimation of, 446. 

— --in beer, detection of, 446. 

-in certain genera of the, 

LiliaeecB , Pboc., 122. 

- -- aulphonic derivatives of, 

1062. 

-use of, for preserving stand¬ 
ard solutions, 73. 

. compounds, melting points of, 

Tuaks., 549. 

Salicylonitrile, 255. 

Saline hydrates, dissociation of, 815. 

-powders in the atmosphere, origin 

of, 945. 

Saliva, formation of nitrous and nitric 
acids in, from formaldehyde and 
ammonia, 1228. 

-secretion of, 534. 

Salt in rain-water, 299. 

-solutions, constitution of, inferred 

from their behaviour with carbonic 
anhydride, 1044. 

— -—density and expansion by heat 

of, 329. 

-dilatation of, 204, 330,1101. 

—*-electrical conductivity of, 

808, 809. 

--rise of, in capillary tubes, 205. 

■ " --specific heats of, 4. 

Salts, conditions of equilibrium between 
solid and liquid compounds of water 
with, 752. 
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Salts, dissolved, electrical transport of, 
665. 

-fused, electrical conductivity of, 

457. 

-general law of diminution of 

volume of, by solution in water, 461. 

-- precipitation of colloid substances 

by, 99. 

—- relation between the solubility of 
salts and their melting pointB, 460. 

-solubility of, 671, 

-soluble, determination of the 

specific gravity of, 1101, 

-soluble in'water, determination of 

the specific gravity of, 812. 

—— volumes of, in solution, 1044. 
Sareolemma of muscle fibres, action of 
digestive fluids on, 913. 

Sawarri fat, Peoc., 69. 

Scheelite, commercial, analysis of, 311. 
Scopoletin, '255. 

Sea sludge. See sludge. 

Sebacie acid, boiling points of, 691. 

--- --heat of combustion of, 5. 

—-,— thermochemistry of, 1097. 

Seeds, carbohydrates in, 9l6. 

,—- leguminosae, soluble carbohydrate 
in, 644. 

-of plants, lecithin in, 645. 

-—— of Vida saliva,^ presence of 
betaine and choline in, 1029. 

-solubility of the constituents of, 

1028. 

Selenazole-eompounds, 726. 
Selenazylamine, 727. 

Selenhydantoin, 737. 

Selenious anhydride, compounds of am¬ 
monia with, 103. 

Selenium-compounds, aromatic, synthe¬ 
sis of, 41. 

-—- -of the benzene series, 1167. 

-electromotive force of, 3, 202, 555. 

Selenoej anacetic acid, 726. 

Selenoeyanacetone, 726. 
Selenocyanaoetophenone, 726. 
Selenoeyanogen-corapounds, 726. 
Selenophenol, 1167. 

Semmose, 687. 

Separation of ethereal solutions from 
aqueous liquids* 1086. 

Sepsin, Panum’s, ptomaines and their 
genesis in relation to, 42>L 
Serpentine rock of Code di Cassimbreno 
and Monte Ragolo, 111. 

Serum, milk, analyses of, 634, 

—- protelds of, action of salts on the, 
424. 

Sesame oil, density and refractive index 
of, 86, 

Sesquiterpene, and its derivatives, rota¬ 
tory power of, 1072. 

Shaking, apparatus for, 934. 


Shells, solubility of, in sea-water, 682. 
Sherry, pure, analyses of, 476. 

Siennas, 678. 

Silicates, decomposition of, for analysis, 
440. 

-estimation of water in, 646. 

-- natural, treatment of, with hydro¬ 
chloric acid as a means of ascertaining 
their structure, 23. 

■-natural, estimation of titanium in, 

443. 

Silicoformic acid, preparation of, 343. ^ 
Silicon, action of, on gold, silver, plati¬ 
num, and mercury, 1125. 

-bromoform, preparation of, 343. 

-chloroform, preparation of, 342. 

-- compounds and their derivatives, 

onpATtfft 4,74 

'-preparation of, 211, 212, 342. 

-preparation of, by electrolysis, 303. 

—— tetrabromide, tetrachloride, and 
tetriodide, preparation of, 342. 
Silieo-organic compounds of a new type, 
504. 

Silicotetra-a-naphthylamide, . Tbakb.,, 
482. 

Silicotetra-|6-naphthylamide, Teaks., 
481. 

Sdicotetraorthotolylamide, Teaks., 48Q. 
Siliootefcraparatoly iamide, TbanS-, 478* \ 
SiUcotetraphenylamide, Teaks., 475. 
Silver, action of silicon on, 1125. 

-ammonio-antimonate, 1124. 

—— and gold, estimation of, when con¬ 
tained in potassium cyanide solutions, 
169. 

-- autimonate, 1124. 

-caproate, solubility of, 122. 

-- chloride, cyanide, thiocyanate, 

ferricyanide, and ferrocyanide, analysis 
of a mixture of, 83. 

----vapour-density of, 674. 

— —- chromateB, 1121. 

— diethacetate, solubility of, 122* 

--effect of, on the freezing point of 

sodium, Teaks., 674, 

-haloid salts of, decomposition of,. 

by light, 199. 

—— molecular weight of, Tbans., 532, 
533. 

-of M. Stas, occlusion of oxygen in, 

Teaks., 400. 

-periodates, Teaks., 152. , 

-: pure, properties of, Teaks., 899. 

-volumetric estimation of, 1246. 

Slag, basic, assimilation of the phos¬ 
phoric acid of, 647. 

— w ._*— comparison of, with super¬ 
phosphate, *745. 

-estimation of phosphoric acid 

in, 439. 

—i_ —of, as a manure, om? 
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pared with soluble phosphate and 
bone meal, 299. 

Slag, furnace, gehlenite in, 681. 

Sludge, sea, and its absorptive power 
for lime and potash, 1211. 

Soap, estimation of fatty acids in, 194. 

-- estimation of free alkali in, 448, 

1037. 

Soda, arsenic in, 341. 

-coefficient of diffusion of, 1047. 

-heat of neutralisation of, 811. 

-raffinose, 846. 

Soda-lime, true r61e of, in the estimation 
of nitrogen, 306. 

Sodiovanadyl fluoride, 1123. 

Sodium, action of bromine and iodine on, 
755. 

-aluminates, 213. 

-amphibole in a rock from Colorado, 

1054. 

— benzenesulphinate,' action of so¬ 
dium dibromhydrocinnamafce on, 994. 

— boiling point of, Trans,, 326. 

-bromide, compound of arsenious 

acid with, 103. 

--chloride, blue flame produced by, 

in a coal fire, 336. 

-ethoxide, action of iodine on, 363. 

-gold alloys, properties of, Trans., 

670. 

— hydrogen carbonate, detection and 

estimation of, in milk, 1244. 

-iodide, compounds of axsenious 

acid with, 103. 

-lowering of the freezing point of, 

by the addition of other metals, 
Trans., 666. 

*-methyldinitropbenylacetateazoben- 

zenesulphonate, 507. 

-methoxide, elimination of carbonic 

anhydride by aid of, 1126. 

- molecular weight of, Trans., 527, 

530, 533. 

-- naphthaphenanthrazine&ulphonafce, 

274. 

-*—— nitrate and amonium sulphate, 
comparative manurial value of, 1085. 

— --and ammonium sulphate, 

comparative manurial value of the 
nitrogen in, 436. 

-—— nitroethane, action of alkyl iodides 
on, 365. 

-nitrotartrazinesulphonate, 881. 

--paramethy Ihexadeey lbenzenesulph - 

onate, 130. 

-phenoxyacrylate, behaviour of am¬ 
monia and organic bases with, 988, 
—- phenylhydrazine, 1158. 

-action of acid chlorides and 

anhydrides on, 1159, 

--action of alkyl bromides and 

of benzyl chloride on, 1158. 


Sodium, phosphite, 569* 

-platmate, 1125. 

-potassium sulphite, 942,1106. 

-thiosulphate, 943. 

-silver thiosulphate, 943. 

-sulphate, presence of, in the 

atmosphere, 816, 945. 

-sulphites, 1106. 

-thiosulphate, action of sulphurous 

acid on, 568, 

-behaviour of, with acids, 943, 

1107. ' 

-behaviour of, with metallic 

salts, 1107. 

-zinc oxides, 674. 

Boil, arable, formation of ammonia in, 
1240. 

-changes within the, in the forma¬ 
tion of a meadow, 921. 

-detection of nitrates in, 649. 

-from Washington territory, ana¬ 
lysis of, 435. 

-heavy, manuring experiments on, 

300. 

-humous compounds in, 543. 

-- samples, collection and prepara¬ 
tion of, 921. 

Soils, absorption of atmospheric nitrogen 
by, 1238. 

-absorption of nitrogen by, 743. 

-acid, legummosse in, 434. 

-action of ferrous sulphate on 

various, 436. 

-action of water containing sodium 

chloride on, 795. 

—— Algerian, 436. 

-calcium in, 542. 

-clay, absorption of nitrogen by, 

1237* 

-detection of nitrates in, 547. 

--influence of calcium sulphate and 

clay on the absorption of nitrogen by, 
1239. 

-loss and gain of nitrogen in, 745. 

-of different degrees of fertility, 

formation of nitrates in, 70. 

—— percentage of carbonic anhydride 
in the air or, 1030. 

*-source of error in the estimation 

of nitrates in, 438. 

-vegetable, and atmospheric nitro¬ 
gen, 1237. 

-estimation of nitrogen in, 

307. 

---evolution of ammonia and 

volatile nitrogen-compounds from, 
1238. , 1 

-— influence of electrification on 

the absorption of nitrogen by, 1237. 
Solfataras and acidic eruptive rocks, re¬ 
lation between, 474 
Solids, chemical action between, 817, - 
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Solubility of gases, 670. 

-of minerals in sea water, 682. 

--of salts, 671. 

^— of salts apd their melting points, 
relations between, 460. 

Solution, kinetics of substances in, 327. 

-nature of, 941,1101, Proo,, 86,106. 

Solutions, aqueous, specific gravities of, 
,1044. 

— -vapour-pressure of, 668. 

— : — colloidal, physical properties of, 98. 

--constitutions of, 98. 

—— contraction of, 1102. 

-densities, beat capacities and elec¬ 
trical conductivities of, Proo., 86- 

-evidence afforded by fluorescence 

and absorption of the decomposition 
of molecular groups in, 554. 

-law of freezing points of, Proc., 149 

-—- mechanical, physical, and chemical 
lowering of the freezing points of, 
Proo., 150,151. 

-nature of, Proo., 86,106. 

--of one metal in another, 932, 933. 

—— Saline, electrical conductivity of, 

. 808,809. 

— specific gravity of, 814. 

-study of the freezing temperatures 

of, Proo., 106. 

Sorbic acid, heat of combustion of, 460. 
Sorbinose, constitution of, 116. 

Sorbite and its occurrence in the fruits 
of the JEtosacese, 580, 

—— dibenzoic acetal of, 479. 

—— estimation of, 478. 

— extraction of, 478. 

-hexyl iodide from, 841. 

-- nitro-derivative of, 580. 

-oxidation of, 580. 

Sorbose, fermentation of, 480, 

Sound, velocity of, in vapours as a means 
of determining the vapour-density,460. 
Soxhlet extractor, improved, Trans., 359. 
Specific gravities of aqueous solutions, 
1044. 

---and volumes of benzene and 

its halogen-derivatives, Trans., 488. 

- gravity of isomorphous mixtures, 

931. 

— — of salts soluble in water, de¬ 
termination of, 812. , 

-of soluble salts, determina¬ 
tion of, 1101. • 

*—— —— of solutions, 814. 

—-of some fats and oils, 801. 

——• heat of mercury, variation of, with 
temperature, 750. 

- 0 f sea water of different 

densities, 666. 

0 f some solid organic com¬ 
pounds, 92. 

— --of tellurium, 203. 


Specific heats at high temperatures, 4. 

-— 0 f gases at constant volume, 

459. 

-of saline solutions, 4. 

— rotatory' power and refractive 
power of compounds, relation between, 
453. 

--- 0 f tartaric acid, change 

of the, in mixed solutions, 378. 

-volumes of camphor and borneol, 

785. 

—;-of similar compounds of ele¬ 

ments, Trans., 486, 

Spectra,absorption-, and the composition 
of organic compounds, relations 
between the, 1093. 

-of blue solutions, 325. 

— -of cobalt-compounds, Proc,, 

14. 

-of epidote, 553. 

— -of ferric chloride, Proo., 14. 

-—of the elements of the difiy- 

xnium group, Trans., 259. 

-of the elements of the erbium 

group, Trans., 265. 1 „ ’ 

—- incandescence, Trans., 267. ' 

-invisible lunar and solar, 325., ’ 

-metallic, 1. ’ 

-— of the yttrium groups of elements, 
r Trans., 269. - 

-phosphorescence, Trans,, 267. 

——-action of different earths on, 

Trans., 275. 

—*— -interference of, Trans., 276. 

-- reversion, Trans., 279. 

--sharp line of phosphorescent alu¬ 
mina, Trans., 281. 

—— ultra-violet, of nickel and cobalt, 89. 
Speotro-colorimetric estimation of iron 
and thiocyanates, 1247. 
Spectrophotometry, applications of, to 
chemical physiology, 73. 

Spectroscope, recent, researches on the 
rare earths as interpreted by, Trans., 
255. ! 

Spectrum, absorption-, of oxygen, 1. 

—— of cadmium, analysis of, 455. 

—— of magnesium, 89. 

-- of thiophoBphoryl fluoride, Trans.,, 

322. 

Sperrylite, 471. 

Spessartine, 473. 

Spiders, guanine in the excrement of,430. 
Spirituous liquids, examination of, 654. 
Spirits, estimation of fusel oil in,'190/ 
Spleen, haemoglobin in blood passing to 
and from, 102$. , r ; . 

Sputum, nitrogen in, 1076. 

Standard solutions, use of salicylic acid 
for preserving, 73. . ; 

Stannic acid, heat of ueuta»lisii€on of, 
833. ’ , , , , : , r 
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Stannic, chloride, action of water on,’ 

1121 . 

- -oxide, Tariations in the acid func¬ 
tion of, 838. 

— sulphide, 1053. 

Stannous chloride, volumetric estima¬ 
tion of, 189. 

Star fish, mammal value of, 1085. 
Starch, changes suffered by, when dis¬ 
solved in hot glycerol, 116. 

--combination of, with copper oxide, 

1133. 

--compounds of, with the alkaline 

earths, 316. 

--conversion of, in the human sto¬ 
mach, 631. 

—— formation of cane-sugar from, 
1132. 

-formation of, from methylal, 

methyl alcohol, &c., 67. 

-soluble, action of diastase on, 

Teaks., 456. 

-molecular weight of, Teaks., 

465. 

—■ -- properties of, Teaks., 450. 

*-relation of amylodextrin to, 

Teaks., 449, 

-solution, preparation of, for use in 

volumetric analysis with iodine, 73. 
Starvation, influence of, on the glycogen 
of the fiver and muscle, 427. 

Stearic acid, conversion of oleic acid into, 
1140. 

Stearolie acid, oxidation of, 375. 

Steel, estimation of carbon in, 186, 308. 

■-- of phosphorus in, 76. 

Stilbene, attempted formation of a 
geometrical isomeride of, 51. 

—— group, isomerism of members of, 
261. 

-- heat of combustion of, 6, 460. 

-sulphide, diamido-, 602.' 

Stilbenediamine, derivatives of, 1191. 
Stomach, can the mucous membrane of 
the, decompose bromides and iodides, 
426. 

-contents, estimation of hydro¬ 
chloric acid in, 302. 

-horse’s, sugar contents of, 176. 

-- human, conversion of starch in, 631. 

Stromata of the red. corpuscles, 1231. 
Strontia raffinose, 846. 

Stronfcianite from Altahlen, 837. 

— frora.Lea&bills, Teaks., 95. 
Strontium aceto hypo nitrite, 945. 

-arsenates, 826 

— calcium and barium, separation of, 

, 77. 

--hyponitrite, 945. 

--malonate, 691. 

- nitrate, solubility of, in alcohol, 

345. 


Strontium sulphide, phosphorescent, 
preparation of, 198. 

Strophanthus , glabrous, crystalline com¬ 
pound from, 407. 

Strychnine benzyl hydroxide and salts, 
626, 627. 

-separation, of, from brucine, 748. 

Styphnie acid, constitution of, 130. 
Suberic acid, boiling points of, 691, 

-beat of combustion of, 5- 

-thermochemistry of, 1097. 

Sublimation apparatus, 463. 

Succinald oxime, 1208. 

Succinbenz \lamie acid, Teaks., 630. 
Suecinbenzylimide, Teaks., 629. 
Suceindibenzylamide, Teaks., 631. 
Sueemdihydrazone, 1208. 

Suceinic acid, action of ethylenediamine 
on, Teaks., 10. 

-- and ethyl acetoacetate, con¬ 
densation of, 592. 

-— - and ethyl benzoylacetate, 

condensation of, 594. 

-boiling points of, 690. 

-heat of combustion of, 5. 

-specific heat of, 93, 94. 

-thermochemistry of, 1097. 

—-acids, bromo-, electrolysis of, 1056. 

- - dibromo-, action of phos* 

phorus sulphides on, 237. 

-—. disubatituted, 959. 

-chloride, action of zinc ethyl on, 

1059. 

Succinimide, bromo-, 1064. 
Succinomonobenzylamide, Teaks., 632 . 
Suceinomononitrile* 686. 

Succinonitrile, heats of combustion and 
formation of, 812. 

Succinosuccinic acid, 1147. 
Succinylodiphenylhydrazine, 960. 

Sugar, beet-, estimation of raffinose in, 
192, 656. 

—— cane-, formation of, from starch, 
1132. 

---fro m maize, 917. 

-rate of change in the inver¬ 
sion of, by acids, 1103. 

-; detection of, in urine, 85, 552. 

-estimation of, by JFehling’s solu¬ 
tion, 1036. 

-estimation of, in beet by digestion 

in water, 314.. 

-estimation of, in molasses, 191. 

—— estimation of, in presence of 
carbohydrates, 85. 

-formation of, in yeast, 1027. 1 

-grape-, crystalline form of, 1041. 

—— — safranine as a reagent tor, 
446. 

—— in ascitic fluid, 291. ' 

-in the stomach of the horse, 176. 

-ihvert-, 479. 
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Sugar, invert-, detection of, bv 
means of Soldaini’s solution in pres- 
ence of cane-sugar, 313. 

-milk, assimilation of, 735. 

*-."T~ esfcim afcion of, in milk by the 

polariscope, 315. 

--oxidation of, 485. 

—^obtained from Plant ago psyllium, 

—— Post-mortem formation of, in the 
liver, W6. 

—^presence of, in the aqueous humour, 

-solubility of, in water, 846. 

-specific heat of, 93, 94. 

-tin in, 1036. 

Sugar-cane, fermentation of the juice of, 

Sugar-group, reduction of acids of the, 
1149, 7 

2 ~~ synthetical researches in,484. 

m $87 lke compound frorQ laminaria, 

, Sugars, analysis of, 191, 

-- benzoyl-compounds of, 1152. 

—- compounds of copper oxide with, 
1133. 

-compounds of phenylhydrazke 

with, 484. 

-fermentation of, 480. 

-from fungi, 740. 

-rapid estimation of, 108& 

-reduction of copper salts by, 1055. 

-relation between the rotatory and 

refractive powers of, 326, 

Suint, glycollic acid and pyrotartaric* 
acid in,. 178, 

Sulphaminebenzoie acid, paranitroortho-, 

-anilide, ortho-, 992, 

——* orthotoluide, ortho-, 993. 

-—- paratoiuidide, ortho-,, 993, 

Sulphanilic acid, orthonitro^, 880. 
Sulphates, volumetric estimation of, 306.. 
1087. 

Sulphide®, decomposition of,, by air con¬ 
taining bromine, 1248. 

-—— metallic, 677. 

n '' 1 "■ ■■ ■ action of alkyl iodides on. 

1136. 

Sulphines, 115, 234, 1135. 

Sulphites, 942,1106. 

Snlphobenzoic acid, amido, 144. 

— — ortho-, 1183. 

- - -and its derivatives, 709, 

881,992. , 

'---paranitroortho-, 711. 

-anhydride, 709. 

--ortho-, 992. 

-chloride, chloro-, 992. 

S ulphobenzylidenethiocarbimidoacetic 

acid, 960. 


SuIpho-J-bromopyromucic acid, B-, $$g 
Sulphocaproie acid, 121. P 0CH *’ 
Sulphocumic acid, meta-, 11$5. 
oulphofluoresce’in, 710. 

Sulphofumaric acid, 386. * 
Sulphohalite, 217. 

Sulphoisovaleric acid, 35. 
Sulphoneduoresceln, 710. 
Sulphonephthaleins, 710* 

Sulphones, formation of, on sulphona- 
trng naphthalene-derivatives, Pnoc., 

- relation between the physiological 
action and chemical constitution of, 

Sulphomc acids, decomposition of. in 
presence of phosphoric acid, 1200. 
Sulphopheay 1 —’ 
thol, 784. 
dphopheny__ 
amine, 715. 

Sulphophenylcarbamic amid, 144. 
Sulphopropylbenzoic add, meta-. 1186 
gulphopyromucamide, 37. 
Sulphopyromucic acid, 386. ' 

Sulphopyromucie add, £, and its deriva¬ 
tives, 37. , 

Sulphosalicylic acid, 1063. ; 

loj 468?^ ° f 4116 ^ meWs 

“— amides of, 210. 

—^attraction of animal tissues for, 

~ behaviour of, in the organism, 432 
-- combustion of, in dried oxygen,' 


465. 

& organic com¬ 
pounds, 796. 

—^ dissemination of, in masses of metal, 

estimation of, in burnt pyrites, 306. 
estimation of, in iron, 648. - 

~^uS?°8t i0 “ ° f ’ “ OTganie Com ' 

“lowteatwa’ Eggertz ’ s oarbon 

-- molecular weight of, 340. 

--remarkable bed of, 215 . 

~^ g 8tate of combination of, in proteids, 

-valency of, 115,1135. 

^vapour density of, at a white heat, 

—- volumetric estimation of, 437. 
Sulphuric acid, causes affecting the 
lowering of the freezing pofrt of! 
solutions of, Pboo., 150. * 

- coefficient of diffusion of, 

. ” 7™ electrical conductivity and 
e^lysm of concentrated solutions 



IN DEX OF SUBJECTS. 


1363 


Sulphuric acid* estimation of, as barium 
sulphate, 1032. 

---estimation of, in presence of 

iron, 926, 1244. 

-estimation of, in rain water, 

Trans., 545. 

——- free, detection of, in alumi¬ 

nium salts, 648. 

-heat of dissolution of, Prog., 

88 . 

heat of neutralisation of, 
Trans., 323. 

-hydrates of, Pboc., 88, 106, 

128,151. 

-new hydrate of, 941. 

- - solutions, densities, heat 

capacities, and electrical conductivities 
of, Proo., 87, 88. 

-— freezing points of, Pboc., 

106. 

*-tetrahydrate existing in solu¬ 

tion, isolation of, Psoc., 128, 

-- theory of the lead chamber 

process, 103. 

f- 1 -total, in urine, relation be¬ 

tween, and that existing as ethereal 
sulphates in rest and work, 430. 

—-volumetric estimation of, 75, 

. Prog., 5. 

- anhydride, compound of, with 

boric acid, Trans,, 155. 

--compounds of arsenious oxide 

with, Trans., 157. 

Sulphurous acid, action of, on sodium 
thiosulphate, 568. 

-— and carbonic anhydrides, isotherms 
of a mixture of, 753. 

Sulphurylamide, imido-, 211. 

Sumach, Caucasian wild, tannic acid in, 
541. 

Sunflower oil, 956. 

Superphosphate, comparison of basic 
slag with, 745. 

--concentrated, analysis of, 1246. 

Superphosphates, action of, on nitrates, 
72. 

Suprarenal capsules, chemical examina¬ 
tion of, 290. 

Sussexite from New Jersey, 356, 

Sweet grass, floating, analyses of, 1078- 
1082. 

Sylvanecarhoxyacetic add, identity of, 
with methronie acid, 126. 

Sylvestrene and its derivatives, rotatory 
power of, 1072. 

Sylvestreuenitrolbenzylamine, 1071. 

Syringenin, 159. 

Syringic acid, 159. 

Syringin, 159. 

Syringinaldehyde, 169. 


T. 

Taaenite, 766. 

Tanghinin from Tunghinia venenifera t 
900. 

Tannic add in Caucasian wild sumach, 
541. 

■ tests for, 447. 

Tannin as a reserve material in evergreen* 
leaves, 540. 

-physiology of, 917, 

-rble of in leaves, 917. 

-tea-, estimation of, 1092. 

Tanning liquors, estimation of the acids 
in, 195. 

Tannin-red, 285. 

Tartar emetic, estimation of antimony 
in, 445. 

•- - specific rotatory power and 

refractive power of, 453. 

Tartaric add, action of heat on, in 
aqueous solution, 36. 

— --and citric acid, estimation of, 

when mixed, 447. 

-change in the rotatory power 

of, in mixed solutions, 378. 

---combination of normal mag¬ 
nesium and lithium molybdates with, 
859. 

Goldenherg’s method of esti¬ 
mating, 657. 

— -rate of oxidation of, 239. 

-reduction of, 693. 

-- acids, isomeric, melting points of, 

959. 

Tartrate solutions, polarisation of, 380, 
Taste, a plant which destroys the sense 
of, for sweets and bitters, 182. • 
Tautomeric compounds, 509. 

Tea, alkaloid from, 416. 

Tea-tannin, estimation of, 1092. 
Tectoquinone and its derivatives, Prog., 
1888,116. 

Tellurium, atomic weight of, Trans., 382. 

--compound nature of, Trans., 407, 

411. 

—- specific heat of, 203. 

- tetrabromide, preparation of, 

Trans., 396. 

Temperature, influence of, on the direc¬ 
tion of chemical reactions, 335. 

— of transformation in double decom¬ 
position, 930. 

Terebenthene, dextrorotatory, 157. 

-French essence of, action of heal? 

and acetic add on, 895. 

-Iffivorotatory, derivatives of, 158. 

-nitro-, 157. 

Terebic add, heat of combustion of, 460. 
Terephthalaldehyde, preparation of, 505. 
Terephthalamide, paradicbloro-, 1179, 
Terephthalie acid, chloro-, 496. 
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Terephthalic acid, chlorobromo- and 
chLurobromonitro-, 966. 

-add, preparation of, 601. 

— -.reduction-products of, 1176. 

— -thermochemistry of, 1096. 

—• chloride, paradichloro-, 1179. 
Terpene, specific rotatory and refractive 

, powers of, 453, 

Tevpene-derivatives, rotatory power of, 
1071. 

Terpene-group, isomerism in the, 1069. 
Terpenes and ethereal oils, 1073. 
Terpilene from French essence of tere- 
. benthene, 897. 

-transformation of. into menthene, 

276. 

-- heat of combustion of, 328. 

Terpin, heat of combustion of, 328. 

—— hydrate, 1202. 

-heat of combustion of, 328. 

Tetrabenzoylerythrol, 1152. 
Tetr&benzoylleyulose, 1153. 

Tetraben zy lmetaplienylenediamine, 
Teaks,, 602, 

Teti-abenzylparaphenylenediamine, 
Teaks., 600 . 

Tetracetylquinic acid, 991. 

Tetrahyclro-1 ; 4'-amidonaplithazo-6- 
naphthylamine, 783. 
Tetrahydroamidonaphthol, 783. 
Tetrahydroamidonaphthylhydrazine, 
784. 

Tetrahydrobromotoluquinoline, 1214. 
Tetrahydroearbazolecarboxyhc acid, 
13.81. 

Tetrahydro-p-diethylnaphthylamines, 
isomeric, 1000. 

Tetrahydrodjhydroxyterephthalic acid, 
872. 

Tetrahydroharmine, 730. 
Tetrahydrohydroxyterephthalic acid, 
' 1180. 

Tetrnbydro^naphthnbenzylamme 
tetrahydro-j3-naphfchabenzyldithiocar- 
bamate, 1198. 

Tetraliydronapbthalene, a-, 717. 
Tetrahydronaphthalenesulphonic acid, 
hydrolysis of, 1201. 
Tetrahydronaphthamide, <*-, 716. 
Tetrahydronaphthoie acid, 716. 

Tetrahvdronaphthonitnle, 716. 
TetraHydronaphthothiamide, a-, 716. 
Tetrahydronaphthvlamine, a-, 715, 782, 
784. 

Tetrahydronaphthylamine-compounds, 
physiological properties of, 737. 

Tet rahydronaphthylazo-a-naphfchyl- 
amine, 715. 

Tetrahydronaphthylazoresorcinol, a-, 

. 1 716. 

Tetrahydronaphthylenediamine, 1:2 
(alicyclic), 893. 


Tetrahydronaphthylenediamine, 1: % 
(aromatic), 893. 

-1 : 4 (aromatic), 893. 

-1: 4'-, 782. 

- : tetrahydroamidonaphthylthiocarb- 

amate, 1 : 4'-, 783. 

Tetrahydronaphthylhydrazme hydro¬ 
chloride, a-, 717. 

Tetrahydronaphthylthiocarbanaide, di- 
amido-, 783. 

Tetrahydroparoxazine, 1218, 
Tetrahydrophenylm ethyl methyl car- 
binol, ortho-, Peoc., 144. 

Tetrahydro - a - phenyl-ct-naphthaquino- 
line, 412. 

Tetrahydrophthalic acids, 1176,1)78. 
Tetrahydroquinoline, oxidation of, 905. 
Tetrahydroxybenzene, amido-, hydro¬ 
chloride, 969. 

-Ltfwy’s, real nature of, 878. 

Tetrahydroxyditolyl, 997. 
Tetrahydroxytoluene, paranitro-, 970. 
Tetramethoxyditolyl, 997. 
Tetramethylaldine, 613. - 
Tetramethylammoniuln hydroxide, heat 
of neutralisation of, 811, ' 
Tetramethylbenzene, consecutive,, syn¬ 
thesis of, 39. 

Tetramethylbrazilin and its derivatives, 

65,56 t ' ;" . v ,w -, 

Tetram ethyldiamidobenizhydroh deriva¬ 
tives of, 1189, 

Tetram ethyldiamidobenzophenone, ac¬ 
tion of nitrous acid on, 511. 

-- derivatives and reactions of, 1188. 

--nitroso-, salts of, 513. 

Tetramethyldiamidodinaphthylphenyl- 
methane, 151. 

Tetxsmetbyldiamidophenylmethane, 

180,146. 

Tetramefchyldiamidodiphenylmethane, 
nitro-derivatives of, 146, 
Tetramefchyidiaimdotriphenylmethane, 
preparation of, 510, 
Tefcramethyldipicolyl mefchiodide, 161. 
Tetromethy Id iquinoxaline, 604. 
Tetramethylene bromide, 950. 

-— hexabromo-, 1128. . 
Tetramethylene&iamjne and putresine, 
identity of, 33. 

-conversion of pyrroline into, 1208* 

-in cystinuria, 1024. 

Tetramethylglycolurile, 126, 

Tefcramei hy lindamine sulphide, 77?. , 

-thiosulphonate, 777. * 

Tetram ethylindole, 1209. / 

Tetramethylmandelic acid, [2:3:4:5|, 
50, ' 

Tetramethylnaphthylpararosanilinf, 
1190. , : 

Teinumethylparaphenylenedianainethio- 
sulphonie acid, 777. u , - ^; 
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Tetramethylphenylacetie acid. [2:3:4:5], 
50. 

T etramethy Ipheny lgly oxy lie acid, 

[2:3:4:51 50. 

Tetramethylphenylmethyl-a-naphthyl- 
amine and its derivatives, 1191. 
Tetramethylphloroglucinol, bi-secon¬ 
dary, 497. 

Tetramethylpyrroylpyrroline, 409. 
Tetramethylpyrroylpyrrolineearboxylic 
acid, 408. 

Tetramefchylsuccinlc acid, 1145. 
Tefcramethyitriamidobenzopbenone, 

1189. 

Tetramethyltriamidotriphenylmethane, 
derivatives of, 1189. 
Tetranaphthylamine, tbio-, 51. 
Tetraphenylcrotolacfcone, Pboc., 137. 
Tetraphenyldiqumoxalme, 605. 
Tetraphenylpvrroline, 162. 

-tetranitro-, 623. 

Tetrapbenylsuccinic acid, 999. 

Tet rapheily Isuecinonitrile, 883. 
Tetrapymdinerkodium hydrochloride, 
dichloro-, 352. 

Teferathionates, action of alkalis on, 823. 
Tetrazodiphenyl, 262. 

Tetrazole series, amidoximes and 
azoximes of, 977. 

Tefcrene, derivatives of, 249. 
Tetrefehylammonium. chloride, magnetic 
rotatory power of, Trans,, 715. 
Tetrethylbenzene [1: 2 : 3 : 4j, 41. 

— symmetrical, and its derivatives, 
40. 

Tetrethylbenzenesnlphonic acid, salts 
of, 40. 

Tetrethylindamine thiosulphonate, 778. 
Tefcretbylphloroglucinol, 247. 
Tetrethylphosphonium dibromiodide, 
Teaks., 128. 

-dichloriodide, Teans., 130. 

-heptabromide, Teans., 131. 

-salts, Trans., 135. 

-action of chlorine and bro¬ 
mine on, Trans., 126. 

. sulphate, compounds of, with chlo¬ 
rine and bromine, Trans., 132, 133. 

-- fcetrachloriodide, Trans., 130. 

-tribromide, Trans., 131. 

—- trichloride, Trans., 132. 

Tetrolie acid, reduction of, 878. 
Tefcronal, 1233. 

Thallin sulphate, influence of, on diges¬ 
tion, 534. 

Thallium antimonate, 1124. 

— effect of, on the freezing point of 
sodium, Trans., 671. 

--estimation of, 927. 

--molecular weight of, Trans., 531, 

533. 

•-vapour-density of, 674. 

YOL. IYI. 


Thallium volumetric estimation of, 1246. 
Thermochemistry of acids of the oxalic 
series and of fumaric and maleic 
acids, 1097. 

Thermochemistry of cyano- and nitro- 
camphors, 1098. 

-of phenylenediamines, 1099. 

-of the thionic acids, 667. 

-principles of, Trans., 14, 

Thermoelectric properties of com¬ 
pounds, effect of occluded gases on, 92. 
Thermometers, mercurial, made of Jena 
glass, rise in the zero point in, 1041. 

-of short range, estimation of the 

value of a degree of, 203. 

Thialdine, action of orthotolylthiocarb- 
imide and of phenylthioearbimide on, 
Trans., 626, 627. 

Thiazole, 724. 

Thiazoles, amido- and their isomerides, 
414. 

-from amido thiazoles, 724 

-from thiamides, 723. 

-reduction of oxy thiazoles to, 413. 

Thiazylaniline, 415. 

Thioantimonites, free, from Colorado, 
218. 

Thioearbamides, action of hydroxyl- 
amine on, 1165. 

Thiocarbimides, Trans., 618. 
Thiocarbimidoacetie acid, 969. 
Thiocyanates, spectro-colorimetric esti¬ 
mation of, 1247. 

Thionaphthols, a- and and their 
derivatives, 715. 

Thionic acids, action of alkalis on, 823. 

---thermochemistry of, 667. 

Thionyl thiocyanate, Trans., 48. 
Thionylethylphenylhydrazone, 1163. 
Thionylphenylhydrazone, 1163. 
Thioparatoluidine, 602. 

Thiophen and its homologues, effect of, 
on the colour of the derivatives of 
benzene and its homologues, 595. 

-constitution of, 198. 

-molecular Tefraetion of, 198. 

—— physical properties of, 387. 
Tliiophenurie acid, a-, 239. 
Thiophosphoryl fluoride, Trans., 306. 

-- action of air and of oxygen 

on, Trans., 312, 313. 

- action of alkalis on, Trans*. 

318. 

- - action of ammonia on, 

Trans., 318. 

--— action of water on, Teaks ., 317. 

-liquefaction of, Trans., 322. 

—-properties of, Trans., 311. 

-spectrum of, Trans., 322. 

vapour-density of, Trans., 
308. 

Thiophthalide, 140. 

4 y 
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Thiostannic acid, 1053. 

Thiosuccinic anhydride, 960. 
Thiosulphates, 942. 

-action of acids on, 824, 943,1107. 

~ action of metallic salts on, 1107. 
Thorium metaphosphate, 757. 
Thrombosis and blood tablets, 427. 
Thymol, action cf iodine on, in alkaline 
solutions, 1151. 

1 -diiodo- or iodoxyiodo-, 1151. , 

-iodo-, 697. 

--iodoamido-, 99$. 

-new test for, 657. 

Thymolparasulphonic acid, ortbiodo-, 
993. 

Thymoqninone, iodo-> 1185. 

Tiglic acid, constitution of, 587. 

--dibromide, 587. 

-oxidation of 374. 

- aldehyde, action of sulphurous 

anhydride on, 487. 

Tiles, oriental enamel on, 1112. 

Tin and antimony, separation of, 77. 

--atomic weight of, 19. 

-- in sugar, 1036. 

--lowering of the freezing point of, 

by the addition of other metals, 
Trans., 667. 

-—- microchemica! reactions of, 78. 

-molecular weight of, Trans.. 531, 

633. 

--- oxidation of, 351, 

. oxide, new, 1051, 

—— precipitated, 107. 

--salts, action of sodium thiosulphate 

on, 1109. 

-~ volumetric estimation of lead in 

the presence of, 549. 

Tin-cadmium alloys, TRAm, 679. 
Tin-lead alloys, Trans,, 677. 

-— -— estimation of lead in, 

309. 

--sp. gr. and composition 

of, 1051, 

Tin-zinc alloys, Trans., 679. 

Titanic acid, action of sodium on, 1122. 

-- —- hydrochloride, 947* 

-anhydride, fourth form of, 354 

-iron, action of sodium on, 1123. 

-—*-- action of sulphuric acid on, 

947. 

—— -composition of, 948. 

Titanium, 1122. 

—- compounds, 947. 

— T — estimation of, in iron ores, 189' 

—~ estimation of, in. natural silicates, 
1 443. 

--ethyl, attempts to prepare, 591. 

-—— fluorides, double, 107. 

-peroxide, 572, 

, — sesquioxide, 1122. 
p— trichloride, reduction of, 112$. 


Tobacco leaves, slow combustion of, 369. 
—— screenings, analysis of, 543, 
Tobaccoes, Japanese, 69. 

Tolane dichlorides, #- and 262. 
Tolazinediearboxylic acid, diamido-,1154. 
Tolidine, meta-, preparation of, 701. 

Toll!, para-, 513. 

Tolilbenzil, ortho- and para-, 147. 
Tolilbenzo'in, ortho-, 147. 

Toluene, dispersive power of, 805, 

-halogen-derivatives of, 985. 

--metanitro-, preparation of, 696. 

-—-- reduction-products of, 701. 

-paranitro-, estimation of, 84. 

-pentamido, 390. 

-trinitrodiamido, 390. 

-trinitrodihromo-, 390. 

Toluenes, chlorobromo-, 896. 

Tohiie acid, jS-amidopara-, 394. 

-—- hromonitro-, 4951 

-cliloronitro-, 496. 

-■+-• metamido-, 495. 

---a-nitropara, 395. 

-J-jB-nitropara-, ,394. 

’-™ orthamidometauitropara-, 

495. ; * 

-- orfchohromometamidopara-, 

495. r , 

-orthobromopara-, 496* j 

----paradibromopam, 496.* •. 

-acids, bromo-,. 987, , \ ■ ' 

——' — chlorobromo-, and ehloro- 
bromonitro-, 966. 

- - chloropara-, 988. 

--theromochemistry of, 1096. 

-nitrile, ortho-, heats of combustion 

and formation of, 812. 

Toluidine, action of sulphur on, 602. 

- diazotised para-, action of, on 

methylparabromaniline, Trans., 433. 

---action of, on methyl- 

paraehloraniline, Trans., 436* 

-— last runnings obtained in the puri¬ 
fication of, 600. 

-nitrometa-,495. 

—— para-, action of sulphur on, Trans., 
228. 

Tolunitranilic acid, 969. 

Toluoin, para-, 513. 

Tqluoylortbobenzoic acid, para-, 242. 
Toluquinol diamido-, 970. 

-nitramido-, 970. 

—— nitro-derivatives of, 969. 1 
Toluquinoline, parabromortho-, and,its 
derivatives, 1214 
Toluquihone, metabromo-,128. 
Toluquinoxaline, meta-, derivatives ef, 
1065. 

Toluric acids, ortho-, para-, and 
708. . 

Toluylaldehydephenylhydrazone, meta- 
251. . r,'* 1;- ' 
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Toluylcy an am ide, ortho-, 1165. 

Toluylene diazosnlphide, 772. 

Tolu ylhy d roxy thiocarbamide, ortho- 
1165. 

Tolyl benzyl ketone, para-, 883* 
Tolylacetie acid, para-, 883. 
Tolylbenzovlthiocarbamide, ortho-, 
Tea jits., 622. 

Tolylcumenylcarbamide, 774. 
Tolvlhydrazine, mefca-, 702. 

-para-, action of chloroform and 

alcoholic potash on. Teaks., 247. 
Tolyl-jS-imidobutyric acid, ortho-, 1171- 
Tolylosazoneglyoxalcarboxylic acid, 
para-, 238. 

Tolylphenylacetonitrile, para-, 597. 
Tolylphen ylke to xi me and its intramole¬ 
cular change, 1067. 

Tolylpyrazole, ortho-, 1217. 

-para-, 1216. 

Tolylpyrazoline, 1216* 

—— para-, 1217. 

Tolylthioearbimide, ortho-, action of, 
on thialdine. Teaks., 626. 

Tourmaline, composition of, 472. 

-- formula of, 765. 

- from Schuttenhofen, constitution 

and colour of, 764. 

Tourmalinle-pegmatite from Ri5an, 357. 
Toxicological investigations, destruction 
of organic matter in, 653. 

Trees, forest, absence of nitrates in, 541. 
—— reserve materials of, 740. 

Trehalose from fungi, 740. 
Triaeetyldiamidohydroxynaphtbyl- 
phenyl, Teaks., 124. 

Triacefcylquinide, 991. 

Triammonium fluoroxymolybdate, 106. 
Triazimidoacetamide, 370. 
Triazoaeetamide, 370. 

Triazoacetic acid, 369. 

-constitution of, 587. 

Triazobenzenedisulpbonic acid, 399, 
Triazobenzenesulphoni c acid, meta-, 
$97. 

Triazo-derivatives, 369. 
Triazodibromobenzenesnlphonic acid, 
399, 

Triazole-series, amidoximes andazoximes 
of, 977, 

Triazorthotoluenesulphonic acid, para- 
and ortho-, 398. 

Tribenzamidophloroglucinol. synthesis 
of, 249. 

Tribenzoylglycerol, 1152. 

Tribenzoyl pyrogallol, 1152. 
Tribenzylenebenzene, ortho-, 1172. 
Tribenzylhydroxylamine, 703. 
Tribenzylphosphrae oxide, action of 
, chlorine on, Teaks., 227. 

*---— action of nitric acid on, 

Teaks., 225. 
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! Tribbnzylphosphine oxide, action of sul¬ 
phuric acid on, Teaks., 226. 

-some compounds of, Teaks., 

223. 

-trinitro-, Traks,, 225. 

Tributylene dichloride, dicbioro-, 843. 
Tricarballyiamide, 239. 
Tricarballylamidimide, 239. 
Tricarballylanilic acid, 238. 

Triearballylic acid, 238. 

-beat of combustion of, 668. 

Tricarballylpawditoluidie acid, 238. 
Triearballylparaditoluyl, 238. 
Triearballylparatoluidic acid, 238. 
Tricarbaliylparatoluidide, 238. 
Tricyanides, 696. 

—— normal, the discovery of, 951. 
Tridecyllutidine, 1017. 
Tridecyllutidinedicarboxylic acid hydro¬ 
chloride, 1017. 

Triethylamine arsenious bromide, 2LI. 

--hydrochloride, magnetic rotatory 

power of, Trans., 715. 

- magnetic rotatory power of. 

Teaks., 692, 729. 

-properties of, 688. 

Triethylhexadecylammonium iodide, 

689. 

TViethyihydroxylamine, 112. 
Triethylmetadiazine, amido-, 684. 
Triethylphosphine, arsenious bromide, 
211 . 

Triethylsulphioe iodide, conversion of, 
into Irimetbylsulphine iodide, 1135. 

-- salts, preparation of, Teaks., 135* 

Trihydromefcbylenefurfuran, 845, 
Tribydroxygiutaric acid, 33. 
Tribydroxyisobutyric acid, 478. 
Trihydroxy-£-naphthylamine, 1197. 
Trihydroxy stearic acids, 1147. 
Triketohexylene, hexachloro-, 967. 
Trimesic acid, thermochemistry of, 1096. 
Tiimetbintriazimide, 370. 

Trimethoxy benzene, and its trinitro- 
derivatives, 390. 

Trim ethoxy ph eny 1 propionic acid, 256. 
Trimethyl carbinol, bromo-, 951. 
Trimethylamine arsenious bromide, 
211 . 

-heat of neutralisation of, 811. 

-- properties of, 688. 

Trimethylbrazilin, 56. 
Trimethylcolchicinic acid, 283. 
Trimethylcolchidimethinic acid, 283. 
Trimethylene cyanide, boiling points of, 

690. 

——-- magnetic rotatory power of. 

Teaks., 702. 

--liquefaction of, 1126. 

Trimethyienediamine, derivatives of, 
486. 

Trimethylenedinitramine, 492. 
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Trimethyleneorfchotolyldiamine, 1217. 
Triraetbyleneparatolyldiamin e, 1216. 
Trimethylenephenyldiamine, 1215* 
Trimethylenetrinitrosamine, 33. 
TrimethylefchyleneglycGl from methyl 
isopropenyl carbinol, 115. 
Trimethylhexadecylbenzene, 130. 
Xrimethylhydrastylammoiiium, iodide, 
1221. 

Trimethylhydroxypyrimidine, 1006. 
Trimethylindoles, [3 : 2' : 3'] and 
[ 1 : 2 ^: 30 , 259 . 
Trimethylphenylmethane, 127. 

-bromination of, 240. 

Trimethylphloroglucinol, 497. 
Trimethylpyrrolme, 72S. 
Trimethvlsulphine iodide, 1135. 

Triolein, distillation of, under pressure, 
586. 

Trional, 1233. 

Tripheny Ibismuth ine, 1061. 

-dibromide and dichloride, 1061. 

Triphenylbutyrolactone, Proo., 138. 
Triphenylorotolaetone, Proc., 137. 
Triphenyl-y-hydroxybutyric acid, Peoc., 
138. 

Triphenylmetadiazine, amido-, 684. 
Triphenylmethane, action of potassium 
on,'882. 

Triphenylosotriazone, 51. 
Triphenylpyrazole, Peoc., 141. 
Triphenylpyrroline, 149. 

Tripropylamine, magnetie rotatory 
power of, Teaks., 694, 730. 
Triquinaldyl carbinol; 504. 

Trithionates, action of alkalis on, 823. 
Tritolylbismuthine, para-, and its deri¬ 
vatives, 1061. 

Trixvlylbxsmuthine and its derivatives, 
1062. 

Truxene, 699. 

Truxenequinone, 699. 

Truxillic acid, $*, 1195. 

-acids, constitutions of, 1196. 

—-* isomeric, 1194. 

——. — Salts and derivatives of, 
1196. 

—- anhydrides, intramolecular changes 
in, 1195. 

Truxillopiperidic acids, 1213. 
Truxillopiperidides, 1213. 

Truxone, 699. 

Tubes, graduation of, for gasomefcxic 
purposes, 301. 

Tungsten, estimation of, in its alloys, 
798. 

-hexachloride, action of ammonia 

on. Teaks., 44. 

- oxychlorides, action of ammonia 

on. Teaks., 43. 

Tungstic anhydride, action of ammonia 
on, Teaks., 42. 


Tungstic anhydride, action of ammonium 
chloride on. Teaks., 42. 

Turpentine, oil of, spontaneous oxidation 
of, 615. 

-Russian, specific rotatory and re¬ 
fractive powers of, 453. 

Tyrosine in dahlia bulbs, 433. 


u. 

Ultramarine, green, 758. 

Umbers, 678, 

Undecylenic acid, oxidation of, 375. 
Unsaturated compounds, oxidation of, 
231. 

the part played by water in 
the oxidation of, 232. 

Uramidobenzoyl, 609. 

Uranite from Madagascar, 22. 

Uranium phosphate, 757. 

-salts, physiological action of, 537. 

Urea, amount of, in blood and muscle, 
914. 

-the Knop-Hufaer method of esti¬ 
mating, 1039. 

-— See also carbamide. 

Uroides and their nifcro-derivatives, 125. 
Urelnes, 125. 

Uribiiinuria, 637. 

Uric acid, estimation Of, in human 
urine, 1040. 

—:-- estimation of, in urine, 1250. 

-volumetric estimation of, 449. 

Urine, biliary acids in, during jaundice, 
637. 

-detection of sugar in, 85, 552. 

--detection of urobilin in, 324. 

-diabetic, glycogen in, 65, 293. 

—— estimation of albumin in, 88, 452. 

-estimation of the total nitrogen in, 

649. 

-estimation of uric aeid in, 1250. 

—— evolution of hydrogen sulphide in 
the, 432. 

—- febrile, aromatic substances in, 65. 
—— formation of volatile fatty acids in 
the ammoniacal fermentation of, 431. 

-- human, estimation of uric acid in, 

1040. 

-rennet in, 535. 

-in melanuria, 637. 

—— nitrogenous constituents of, 535. 

-normal and pathological, pepsin in, 

430. 

- - presence of carbohydrates 

[dextrose and animal gum] in, 293. 

-pigments of, 531. 

-reducing substances in, 535. 

—— relation between the total sulphuri c 
acid of the, and that as ethereal sul¬ 
phates in rest and work, 430. 



INDEX OF SUBJECTS. 


1369 


Urobilin, detection of, in urine, 324. 
Uyitie acid, thermochemistry of, 1096. 


V. 

Valeric acid, y-amido-, 961. 

- -anhydride, y-ami&o-, 961. 

Yaleroximidolaetone, 7-, 1061. 
Yanadates, 351. 

Yanadinite from Lea&hills, Teaks., 94. 
Vanadium, fluorine-compounds of, 107, 
1123. 

- oxyfluorides, compounds of, with. 

metallic fluorides, 108. 

• -new fluorine compounds of, 214. 

Vanadotungstic acid, 762. 

Vanadyl difluoride, 1123. 
Vapour-densities of elements and com¬ 
pounds at a white beat, 673. 

Vapour-density determinations, 460. 

——-estimation of, under diminishe d 

pressure, 331. 

-*-- method of determining, ap¬ 
plicable at all temperatures and pres¬ 
sures, Pboc., 1888,110. 

* -of aluminium methide, 695. 

-- of ethyl isocyanurafce at dif¬ 
ferent temperatures, 1128. 

--of hydrogen fluoride. Teaks., 

163. 

Vapour-preesures of a mixture of propyl 
alcohol and water, Pboo., 1888,101. 

-- of aqueous solutions, 668. 

--- of chemically combined and 

adsorbed water, statical and dynamical 
methods of measuring, 1045. 

-of quinoline, Teaks., 483. 

---of similar compounds of ele¬ 
ments, Teaks., 486. 

Vapours, determination of the vapour- 
density by means of the Telocity of 
sound in, 460. 

Vapour-tensions, method of determining, 
at low temperatures, 6. 

— -of alcoholic solutions, 7. 

———, 0 f methyl alcohol, 579, 

— -of solutions of potassinmhydr- 

oxide, 205, 

Vetches, fat from, 295, 

Vida sativa, presence of betaine and 
choline in the seeds of, 1029. 
Victoria-blue, 1190. 

Vine, occurrence of boric acid in, 295. 
Yinylbenzoylcarboxylic acid, orthodi- 
chloro-/ 270. 

Vinyldichlorobenzylcarboxylie acid, or- 
tnodichloro- and triehloro-, 270. 
Voltaic balance, detection of the com¬ 
bining proportions of compounds by 
the, 665. 

-cells, two fluid, 89. 


Voltaic couple, changeof potential in,200. 

- —— effect of chlorine on the 

E.M.F. of, 90. 

-electricity, development of, by at¬ 
mospheric oxidation, 90. 

-energy of electrolytes, 665. 

Volume, molecular, ana refraction, new 
theory of, 326. 

Volumes, molecular, new formula for 
calculating the, at the boiling point, 
100 . 

-of aromatic compounds, 1047. 

- - 0 f benzene, naphthalene, 

anthracene, &e., 336. 

--of liquids, 566. 

-specific, of benzene and its halogen- 

derivatives, Teaks., 488. 

-of bomeol and camphor, 785. 

-of similar compounds of ele¬ 
ments, Teaks., 486. 

Volumetric apparatus, 1086. 


Watches, non-magnetisable alloys of 
palladium for, 573. 

Water, absorptive power of, for atmo¬ 
spheric gases, 935. 

-- alleged formation of nitric and 

nitrous acid in the evaporation of, 
183. 

-analysis, loss on ignition in, 551. 

—- black, of some equatorial rivers. 
226. 

-chemically combined and adsorbed, 

statical and dynamical methods of 
measuring the vapour-pressures of, 
1045. 

- composing the Clyde sea area, 

chemical composition of, 369. 

-distilled, electrolysis of, 1094. 

--estimation of dissolved oxygen in, 

79, Teaks., 552. 

— estimation of, in silicates, 546. 

- estimation of the total organic 

nitrogen in, by the Kieldahl process, 
796,1035. 

— expansion of, Peoo., 89 . 

— . from Roncegno, 28. 

--influence of the consumption of, on 

the alimentation of animals, 287. 

-mineral, of the Admirais-gartenbad, 

Berlin, 27. 

■-.- of the Ottili spring, Sub!, 

Thuringia, 1054. 

— of the Nile, fertilising properties 
of, 646. 

-— potable, presence of ammonia and 
nitrous acid in, 1334. 

*-rain-, analysis of, Teaks., 543. 

4 y 2 
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Water, rain-, at Eothamstecl, amount 
of nitric acid in, Trans., 537. 

*— — composition of, 299. 

*——*-o£ tropical districts, nitrates 

in the, 923. 

-salt in, 299. 

—* rapid method of analysing, prior to 
its softening for technical purposes, 
1035. 

*— sea, estimation of bromine in, 74. 

-* —— solubility o£ minerals in, 682. 

*-solubility of various forms of 

calcium carbonate in, 344. 

-—:— specific heat of, of different 

densities, 666. 

—— solubility of oxygen in, 936. 

— volumetric estimation of gases dis¬ 
solved in, 1034 

Water-baths, draught arrangement for, 
437. 

Waters, natural, direct estimation of 
oxygen and nitrogen in, 651. 

-estimation of nitrates in, 312, 

,438. 

— -estimation of‘organic nitrogen 

in, by the Ejeldahl method, 796,1035. 

-—— of some American alkali lakes, 29. 

-- of the Yellowstone National Park, 

682. 

Wax, analysis of, 322. ■ 

Wheat,East Indian, composition of, 184. 

-experiments on, at drignon in 1888, 

541. 

*—T—"-* gluten in, 296, 740, 919- 
^—manuringof, with phosphates, 1242. 
Wheat-grain, presence of gluten in, 296. 
Wheats, spring, grown in 1887, compo¬ 
sition of, 183. 

White lead, composition of, 21. 

White precipitate, 347. 

--— solubility of, in solution of 

ammonia containing ammonium car¬ 
bonate, 755. 

Wine analyses, mode of stating the re- 

— suits of, 799. 

—~ detection of foreign colouring 
matter in, 1091. 

-estimation of glycerol in, 446. 

-—indirect estimation of the extrac¬ 
tive matters of, 1091. 

-—- occurrence of boric acid in, 295. 

, — tests for archil, cochineal, and 
magenta in, 655. 

-—■— testing the colouring matter of, 
655. 

Wine-must, absence of nitric acid in, 
541. 

Wines, influence exerted by salicylic 
acid on the proportions of glycerol 
and alcohol formed in, 433. 

-- sweet, estimation of phosphoric 

acid in, 547. 


Wood of the beech, 1084, 

Wood-fescue, analyses of, 1078—1082. 

Wood-gum, 847. 

Wood-spirit, estimation of methyl 
alcohol in, 84. 

Work, change of substance in the horse 
during, 911. 

*-muscular, effect of, on the glycogen 

of the muscles, 428. 


X. 

Xanthine, amount of, in various organs 
and in yeast, 791. 

-formation of in yeast, 1028. 

Xanthopliyllidrin, 900. 

Xenotime, 355. 

-analyses of, 217. 

Xenyleuepyrazine, Trans., 98. 

Xylene, behaviour of, in the animal 
system, 708. , 1 , 

-dibromometa-, and its derivatives, 

39. 

-——- nitro-, oxidation of, 394 

-ortho diamidometa-, 39. 

--- paramido-, .thio-base from, 603. 

Xylenes, chlorobromopara-, and their 
derivatives, 965. 

Xylenesulphonie aeid,bromo-, 611. 
Xylenol, consecutive meta-, 41. 

Xylenols, dinitrortho-, 129. 

Xylidine carbamate, 241. 

-- cyanate, 241. 

— cyanurate, 241. 

-diamido-, 604 

-1 : 2 i 3 : meta-, and its identity 

, with WroblewsH’s ortho-xylidine, 
181. 

-nitro-, 604. 

-nitroacetylpara-, 604, 

-para-, preparation and' properties- 

of, 603. x 

Xylidines, para- and meta-, the sul- 
phonic acids of, 611, 

Xylidinesulphonie acid, para-, 611. 
Xylobenzaldehyde, meta-, 131. 
Xylobenzyl alcohol, meta-, 131. 
Xylobenzylamine, meta-, 131. 
Xyloquinohnesulphonic arid?, para-, 
164, 

Xylose, 847." 

—— formation of, from malt residues,, 
480, 4} 

-molecular weight of, 367. , t ■ / - 

Xylyl carhinol, meta-, 131, 

——- phenyl ketone, para-, 883. 
Xylylamidomethane, meta,-, 131,391. 
Xylylbenzamidomethane, meta> 391, >* 
Xylylcarbamide, 241. 

Xyiylene diazosulphide, 77?*, ^ 
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Y. 

Yeast, anaerobic, disengagement o£ car¬ 
bonic anhydride by, 539. 

-beer-, 181, 

-formation of sugar and other sub¬ 
stances in, 1027. 

Yeast-poisons, 181. 

Yfctria, spectra of, 456. 

Yttrium group, spectra of, Trans., 269. 

-potassium phosphates, 18* 

-pyrophosphate, 757. 

-sodium phosphates, 18. 


Zn 

Zinc ammonium carbonate, basic, 1049. 

-atomic weight of, Tracts., 443. 

-blende, modifications of, 836. 

-chromite, 1111. 

—— effect of, on the freezing point of 
sodium, Trans., 674, 

-electrolytic separation of cadmium 

from, 1033. 


Zinc, estimation of, in presence of man¬ 
ganese, 549. 

- mineral from a blast furnace, 

Proc., 67. 

-molecular weight of, Trans., 531, 

533. 

-molybdate, 760. 

-oxide, dissociation of, in the vapour 

of zinc, 755. 

- - volumetric estimation of, 

309. 

-separation of, from cobalt, 653. 

-separation of, from nickel, 652. 

•-sodium oxides, 674. 

-sulphate, action of hydrogen sul¬ 
phide on, 346. 

-- sulphide, dissociation of, by means 

of metallic zinc, 946. 

-hexagonal, 20. 

Zinc-lead alloys, Trans., 678. 

Zinc-tin alloys, Trans., 679. 

Zircon, artificial production of, 355. 

-in a rock from Colorado, 1054. - 

Zirconium and aluminium, separation 
of, 550. 



ERRATA. 

Vol. XLVIII, (1885.) . 

Page Line 

556 5 from top, et seq. 1 

810 26 „ „ „ > for “pyrazene” read “pyrazole.” 

1247 15 „ bottom, „ J 


* Vol, L. (1886,) 

1103 col. ii, line 17 from bottom, for “ 1040” read “ 1014.” 


Vol. LIL (1887.) 

436 20 from bottom, for <c Ann. Chim. Phys” read “Ann. Phys. Chem.” 

465 14 „ top, „ “Gkifcnecht” read “ G-utknechfc.” 

465 21 „ bottom, „ “ benzoimide ” „ “ benzoimmide.” 

603 10 „ top, „ “phenylmethylpyrazine” ^^“phenylmethylpyrazole.” 

678 16 „ bottom, ,, “ phenylhydrazinobenzalacetone ” read “ phenylhydr- 

azinebenzalacetone.” 

1151 5 from top, col. ii, insert “ Amphlett, B. Gh, and H. E, Armstrong-. 

Isomeric change in the naphthalene series, 
No,2. /S-Ethoxynaphthalenesulphonic acids, 
Proc,, 144 ” 

1152 30 „ „ „ i, „ “ Armstrong, H. E. Isomeric change in the 

naphthalene series, Ho. 1, Proc., 143.” , 

1152 33 „ „ „ i, „ “ Armstrong, BL E.^ and 8., WinnuMSON. 

Isomeric change .in the naphthalene - series,' 
No. 4. a-Haloidnaphthalenesulphomc acids, 
Proc^ 145.” 

1152 37 „ „ „ i, „ “Armstrong, H. E., and W. P. Wynne. 

Isomeric change in the naphthalene series, 
No. 3. /S-Chloronaphthalenesulphonic acids, 
Proc., 145.” 

1152 40 } , „ „ i, „ “-the snlphOnation of naphthalene, 

Proc., 146.” 

„ „ „ „ „ i, „ “ Armstrong, H. E. See also Amthkett.” 

1187 10 „ bottom „ ii, „ “Stokes, A. W. An apparatus for the com¬ 

parison of colour tints, Proc., 135.” 

Vol. LIV. (1888.) 

285 1 from top, for 

“ C w H ®<CMe> C-OOOH ” read “ CiA<cM e >C-CH 2 -COOH.” 

960 2 „ „ „ “ The bases after sepa- read “ except that the amyl alcohol 

ration from the by- layer is acidified with hy¬ 
drochlorides are,” drochloric acid, the liquid 

evaporated to a small bulk, 
and the hydrochlorides 
which separate, after wash¬ 
ing with ether, are con¬ 
verted into the free bases ; 
these are then.” 

961 10 „ „ „ “ to which the amido- „ “ to which the amido-group is 

group is united ” not united.” 

1088 top, for “ propiophene ” read “ propiophenone.” : 

1354 19 from top, col. i, for “ W. 0. Wynne,” read “ W, P. Wynne” t 
1398 84 „ „ „ i, insert “ Wynne, W. P. See Armstrong.” 
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Page 

59 

59 

67 

135 

178 

226 

230 

249 

281 

823 


* , 
.* 


331 

385 

366 

394, 

411 

429 

443 


459 

490 

491 
566 
592 

626 

»> 

834 

868 


Yol. LYL (1889.) 

Line 

16 fromtop./or “Methyldihydropyrroline” read “ MethYldihydroparroline.” 

20 „ „ “ C ir H,;N,KAuCl 4 ” „ “ C 10 H 17 N,HAuC1 4 .” 

17 &15 from bottom,/ur “ turnesole ” read “ litmus.” 

27 „ top, „ “ P. Jacobsen” read “P. Jacobson.” 

22 „ „ „ “ Hotehan^ ” „ “ Hoemann.” 

top,/or “ A. Muntz ” read “ A. Muntz.” 

„ “ platino- ” read “ platini-.” 

5 &12 from bottom,/or “ tetrole,” read “tetrene.” * 

26 from top, for “amorphous” read “anhydrous.” " 

5 „ „ etseq, The process described here was stated in Kremel’s 

original paper {Pharm. Post, 21, 534) to be quoted 
from a paper by W. R, Dunstan and T. W. Short 
(Pharm. J. Trans . [3], 13, 666). 

10 „ bottom, for “C. Shalt” read “ O. Schall.” 

4 „ „ „ “ 30 per cent.” read “3 per cent.” 

15 „ „ „ “ butyric” „ “butyl.” 

16 „ top, „ “permanganate” read “ ferricyanide ” 

18 „ „ „ “Phenylquinic acid” read £t Phenylquininic acid.” 

27 „ bottom, „ “24” „ “25.” 

bottom „ ' “95” „ “ 59 ” 

23 from top, after “ammonia” insert “reaeidified with sulphuric acid, 

treated with 50 c.c. of a solu¬ 
tion of sulphurous anhy¬ 
dride, diluted to 900 c.c. 
with boiling water.” 

bottom, for “formation” read “combustion.” 

„ et seq.for “ kepitic acid ” read “ ketipic acid.” 

top, et seq. „ “ kepitate ” „ “ ketipate.” 

„ for “ Tahman ” read “ Tamhann ” 

„ et seq, for “ /3-ketonic ethers ” read “ ethereal salts of j8-ke- 

tonie acids.” 


5 

8 

13 

14 
8 
9 


888 21,29 

889 5, 6 
89015 


bottom} f 0 * “9 u ^ Il ^ c ac i^” fea & “ quininic acid.” 
top ,for “ Chloride” read “ Chlorides.” 
from bottom, for “ nitropyroeatechol ” read “ nitroeateehoL” 


891 


J8, 22, 

1 29 


901 

911 

912 
923 
944 

- 990 

999 
1033 
1033 
1036 
' 1091 
1152 


13 

6 

6 

28 

2 

12 

3 

12 

24 

6 

13 

7 


top 
bottom 


top 


bottom, 

top, 

» 

bottom, 


“ alicylic ” 


“ alieyc3ic,” 


‘ “ coniceins ” „ “ conicefnes.” . 

“ anti-albuminoid ” „ ’ “ snti-albumid.” 

“just” „ “first” 

“ A. Muntz ” read “ A. Muntz.” 
u have ” read “ has.” 

“ ,ch;ch*c*o— co ” “ ch:cb>c*o—ch» ” 

1 II I read I II | * . 

ch:ch-c-kh-ch chich-c-rh-oo 

“ S. Hooebb ” read “ S. C, Hooeeb.” 

“ P. Mooes ” „ “ T. Mooes.” 

“ 3L P. Dewey ” read “ P. P. Dewey.” 

“ Losbeann ” read “ Losbeann.” 

“ Sobteon£ ” read “ SOSTEG-NI.” 

“ Tetrabenzoylerythrite ” read “ Tetrabenzoylery- 
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